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~TROD(1CTION 3 

• regio!l to region and froJD period to period. The purposes 
· o~ the study may, then, be described as follows: to throw 
· more light upon seasonality and its various manifestations as 
a contribution to a fuller comprehension of the manner in 
which th~ economic system responds to th& tluctuations that 
periodically disturb economic processes; to serve as a basis 
for any policy directed toward lessening the burden of the 
variations; and finally, to yield 6 set of meallurements for the 
guidance ~f individual enterprises and bueiness analysts in 
their estimates of the. seasonal swings typical of specific 
branches of business~ 

'Every ~cono~c problem is at bottot'b a conflict of aims, and 
its solution a compromise between or a sacrifice of one or more 
aims. Similarly, the economic problem created· by seasonal 
variations necessitates a solution that is dependent upon some 
reconciliation of conflicting purposes. This conclusion is indi
cated in Chapter ,I and serves as a unifying thread in the 
detailed discussion throughout the volume. . 

The'Jltatistical task ot. measuring quantitatively the distur
bances which Seasonal influences introduce into the rate of 
flow.ol commodities 'in. industry and trade l'E4-ised many ques • 
.tions ·of technique whlcn ijad to be answered before the inves
tigation could be' carried through.· The technique adopted is 
explained in Chapter II to enable the reader to pass upon the. 
validity of the measures presented. . 

Part II is devoted mainly to ·an ann.lysis of the seasonal 
movement of commodities in four groups of industries. An 
examination of all fields of industry and trade for which appro
priate data are available was, because.of the immensity of the 
task, quite impossible. Detailed discussion is therefore con
fined to industries in which seasonal distJlrbances are conspicu
ous at any stage between th~ production of raw materials and 
the sale of Antshed goods, and. which illustrate an adjustment 
to different types of seasonal problem. Food products are 
chosen for detal1ed'discussion as typical of industries the su~
ply of whose raw materials is seasonally affected buotwhose 
finished p'roducts are subject to a relatively even final demand. 
Cotton textiles are selected aB representative of industries in 
which both the supply of raw materials arrJ. the. demand for 
finished products are. seasonally· variable. Automobiles and 
related pr~ducts are discussed as characteristic of industries 
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in w!llc,h the dem~nd for finished products but not the supply 
of raw materials ris seasonally affected. And the construe
tion~ndustry is analyzed· as the group in which the process 
of productive ~cthity itself is the link most affected byclimatic 
factors. For each of these four industrial groups. and ill some 
groups, notably the first, for several subgroups,.the variations 
in the flow and stocks of the commodity at all the stages, from 
the derivation of' the raw material to' the final demand are 
studied. . 

In addition, siuce employment, payrolls, prices, the flow of 
money and credit, indeed all the measurable facets of economic 
life,. are subject 1:0 seasonal influence, a brief description is 
given in PaJOt II also of typical seasonal variations in economic 
processes othep than production and trade. 

Seasonal variations, however, are not constant, either in 
space or in time:, ~art ill, accordingly, attempts to measure 
their variability. ,Up to this point the volume deals with sea
sonal swings in individual industries for the countiyas a 
whole; and while more than one peridd is Often'studied, the em
phasis is on the swing typical of the total period. Part TIl 
segregates for study the regions within the country, compares 
seasonal swings from one industry to the' next and measures 
temporal changes in ~easonality. 

In .chapter VIII those activities for which the available data 
admit of treatment by regions' are analyzed to indicate how 
our interpretation of seasonal measures for the country as a 
whole should be qualifted in: the light of their validity for 
smaller geographic units. 

The economic problem raised iIi the discussion of regional 
differences, that of mobility of productive factors, leads also 
to the consideration in Chapter IX of seasonal similarities alid 
differences among industries. Although to a certain degree 
'industries are independent, they all utilize, to a varying extent; 
the same group of productive factors. A synchronisIIl of sea
sonal s,wings means greater stresses and strains for such com
mon fact~rsthan would be the case if the peaks and troughs, in 
'the various industries occurred in different months. 

The next two chapters are concerned with temporal.differ
ences, Chapter X with differences in seasonal pattern (that is, 
the relative position of months within the'year) and Chapte'r 
XI with those in amplitUde (that is, the extent of departure 
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from an even rate of change thronghout the year). For the 
purpose of measuring the persistence of seasonal variations 
i~ time, two types of comparison are made: the average in-, 
dexes computed for succeFlsive periods in the series are com
pared with each other and also with the seasonal movements 
traced in each year of the period. . 

The Concluding Notes consist chiefly of some observations 
~uggested by th('l survey as a whole and some of its implica
tions for a Fltabilization policy. An attempt is made to esti
mate approximately the burden imposed upon the economic 
system by seasonal variations and to sketch briefly the in
fluence of its adjustment to them upon cyclical fluctuat~s. 

The discussion in Part II and in the 'first two chapters of 
Part III centers about charts that present the seasonal in
dexes. The actual measures are used in the text to su~port or 
illustrate a statement, but it was considered advi!!able to as
semble all the indexes themselves into one appendix. The 
latter contains seasonal indexes not only for the series dis
cussed in the text but also for others which, while computed in 
the preparation of the study, were not used directly in the dis
cussion. In addition to the inde.xes, the appendix supplies the 
sources from whic;h,the series were taken, indicates which of 
the methods of computation was used and offers'interpretative 
comments. ' ' 



INl'RODUCTION 

t The origin of seasonal variations in the forces of nature has 
led to their acceptance as inevitable, if expensive, irregulari
ties and recently the acute cyclical depression has pushed into 
the background these less intensive disturbances. But neither 
consideration should obscure the need for a better understand
ing of the human and controllable elemont in seasonal varia
tions and for a better appreciation of the nrgency of reducing 
their cost to society as a whole or to the various social groups. 

Seasonal variations in. the rate of industrial activity imply 
a volume of equipment, st(lCb or raw materials and a supply 
of labor "in excess of what would be required were activity to 
proceed at an even rate throughout the year. The waste thus 
involved is considerable for society as a whole. The establish
ment of the incidence of its emit to the various , social groups is 
indispensable to an analysis of the forces involved and to. the 
formulation of policies directed towards stabilization' of eco
nomic activity. 

The need for a more thorough study of seasonal changes 
is accentuated by their growing intensity in many industries 
since the World War. The production of most semi-durable' 
and durable cOIfsumers' goods has been especially affected, 
for the spread of hand-to-mouth buying by those engaged in 
their merchandising has made' for a seasonally more variable 
demand for such goods from manufacturers, and has therefore 
imposed a larger share of the seasonal burden' upon them. 'The 
seasonality of demand for these goods by final consumers has, 
in its turn, become greater with the increasing prominence of 
elements of style and fashion, originating partly ,in a rising 
standard of living and paJ;'tly in the attempt by manufacturers 
to enhance the appeal and perishability of their products. ' 

The intensification of seasonal variations in productive ae- . 
tivity has resulted in increasing the instability of employ-' 
lDent and payrolls and has in some degree' stimulated addi~ 
tions to, equipment beyond any ordinary requirements. Plans 
tor economic control and stabilization that derive their im
[letus from the acute, disturbances of recent years will even-

1 



2 sEasoNAL VARIATIONS IN INDUSTRY AND TRADE 
, ~ 

t~ally have, to face a seasonal problem whicll ~ be more con
siderable than that of the past. FurtherIIiQr~, although busi
ness cycles may be abolished by the introducti9n of complete 
economic planning, even Soviet Russia, whose economic sys
tem is organized upon a principle differing fr~m ours, has to 
contend with grave problems arfsing: from seasonality. 

Quantitative m~asurements are essential to an appraisal and 
comp~rison of seasonal swings in various bran~hes,of industry 
and trade_ The knowledge that the business man gains in 
carrying on his business may sometimesb'e sufficienfas a guide 
for his individual policy, but the general experience in any in
dustry 'and those industries related to it can be properly 
sturliedand evaluated only with a set of scales of. adequate 
precision. . • 
. Exact data may be of some practical use to tho,se engaged 
in a particular industry' or pl~rsuit. They' contribute chiefly, 
however, towards an understanding of the mechanism by which 
the economic system sQlves the seasonal problem in its various 
manifestations. While statistical description by itself does not 
explain why seasonal variations have been met in this or that 
particular fashion, it indicates how and thus constitutes a basic 
point of departure for any intelligent consideration of the way 
in which s,easonal disturbances work themselves out in the com-
plex economic system. . 

More()vet~ the increased precision of observation made pos
sible by detailed statistical analysis reveals the diversity of 
form that seasonal variations may assume. Knowledge of 
fluctuations in the size of seasonal swings from year to year 
and of the character Of industrial and regional differences will 
arm us against misleading interpretations' which are likely to 
be offered wlten the phenomena are viewed superficially. The 
familiarity with the measurable aspects of seasonal varia-. 
tiona thus gained seems a necessary prerequisite also' for any 
eVf:lluation of social policies undertaken to mitigate variations 
or to offset their undesirable consequences. 

Therefore, the various aspec~s of seasonal variations in the 
trade and industry of the United States are measured in this 
study. Seasonal disturbances, are traced in the productive 
process-from the production of raw materials to the sale of 
their finished products.' Tests are made to determine the per
sistence of the ':variations 'from industry to industry, from 
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CHAPTER I 

THE ECONOMIC PROBLEM 

1. The Causes of Seasonal Variations 

Nature ,!nd human institutiQll~.JlQp.spire"to produce seasonal 
variations in"irioustrial and trade activity. Climatic seasons 
brini'CIlanges in the length of the day and night, in tempera
~re and precipitation; and these in manifold ways affect con
ditions of production and demand for commodities. In the tem
perate zone the supply of all agricultural products and of some 
other raw materials varies strikingly from month to month in 
response to successive climatic changes. Climate det~!:mines 
the periods of growth and maturity of crops and "livestock ; 
consequently, economic activity connected wit~ planting and 
harvesting, as well as most related processes, bear marked evi
lienee of seasonal influence.' Limited seasons in outdoor pas
turage time the breeding of livestock and tend to create definite 
periods in their maturity for slaughter or milk production. In 
the less important industry of trapping fur-bearing animals 
the influence of climate on breeding leads to closed seasons for 
game. Similarly, iron ore and other materials cannot be trans
ported on the Great Lakes when winter closes them to naviga
tion; tree-felling is possible only under certain conditions of 
moisture and temperature; clay cannot be obtained easily from 
frozen gronnd. 

Demand for finished goods also is affected by climatic sea
sonal changes. The readiness of consumers to purchase tex
tiles, shoes and automobiles varies with changes in tempera
ture and precipitation. Warm weather reduces demand for 
some food products, such as meat, and increase. t}at for .. 
others. i 

But all seasonal changes are not induced by climate. Con
v~so exercise a pervasive and often a conspicuous in-

t Note that etymologically the word • season' expresses the influence of climate 
upon one field of productive activity, agric~ture. ~ Se~on' is deriv~ from the 
Latin • sation-em ~ meaning the act of sowmg, whIch !11 ~Ig~r Latm came to 
lIlean • time of sowing, seed-time.' See The N 6111 EngliJJh Dictwno.ry, V:>1. vnl, 
Part n, p. 337. 

2 9 
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fluence upon business and its periodi<lal records. In monthly 
time series,2 our most common quant1tative measure of eco
nomic activity, the most pervasive of all seasonal variations is 
due primarily to the calendar, which makes February nearly 
10' per cent shorter than January and April nearly 3 per cent 
shorter than March.' Appreciable in their influence upon many 
business processes are such conventional seasonal factors as 
religious observances, folk customs, fashions and business 
practices. Social life, likW individual life, runs in grooves set 
by habits and custQms, many of which spell recurrent modifi
cations in the rate of economic activity. 

Some economic pursuits escape the more conspicuous direct 
effects of climate and convention. Manufacturing. activity, 
which involves the transformation of raw materials but is 
carried on indoors under controlled physical conditions, is 
affected by such conventional factors as holidays or vacations 
but obviously does not show seasonal swings as wide as those . 
of agriculture or construction. Railroad transportation is little 
affected by changes in weather, or, since operation is continu
ous, by holidays and vacations. Trading on the security and 
produce exchanges is directly affected by holidays but is other
wise scarcely subject to the influence of seasonal factors. 

2. The Economic Problem Defined 

~hus, although seasonal. chang~~ affect. most. ~lements of 
economic life, they.do so.in di:fi~ringdegree. The direct in~ 
fiuence of climatic and organic seasons upon the rate of flow 
of crops and livestock is clearly more conspicuous than 
upon the production. of steel; the demand for clothing varies 
much more with changes i:q. climate than does the demand for 
bread. Nor is it only the magnitude of the primary effects of 
seasons that differs for the various economic activities, pro
ducing seasons) swings· of varying size or amplitude; the tim
ing of these effects is also different, creating different patterns 
as the season begins in one month or another. The barley crop 
appears on the market during July and August, cotton during 
September and October i a large proportion of cattle and calves 

• 
I For a description of the time unit of measurement adopt~ in this study, 

see Chapter II, p. 23. 
a For an interesting discussion of the inlluence of the calendar on the compara

bility of .periodical statistics l!Iee Statistical ETTors and Calendar Reform by Dr. H. 
Platzer (World Calendar Association, New York 1932). 
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are marketed in October, peak sales of hogs occur in January· 
and froits an~ vegetables flood the markets from May to Sep~ 
tember. In wmter occnr both the seasonal low in agricultural 
crops and the peak in urban retail trade. Examples of such 
diversity in the timing of the direct effects of seasonal factors 
upon various branches of economic acti~ity might easily be 

. multiplied (see Chapter IX). 
In the modern economic system, .bQwever, all phases of eco

nomio activity are interrelated. Wheat is grown by farmers 
and sold to grain houses and flour mills. Flour mills grind the 
grain into flour and sell it to flour wholesalers and to bakers. 
The latter, in their turn, convert flour into bread and bak
ery products which are sold to the ultimate consumers. Every 
branch of activity is thus a link in the long chain of buying
selling relationships that begins with the supply of the raw 
material and ends with the sale of the finished product. Per
haps we should not say 'ends,' for the final consumers them
selves are usually active agents in· economic life, each con
tributing to the total circular flow of commodities and services 
through the economic system. 

Each branch of economic activity not only supplies com
modities to some other branch, it also uses raw materials, 
labor and machinery to carryon its own processes. Thus, the 
production of cotton cloth is related on the one hand to the 
demand for textile mill goods and on the other to the supply 
of labor and machinery necessary to carry on the manufactur
ing process. 

Other conditions being equal, the rate of output of any com
modity ought to keep pace with the rate of its consumption, 
and the rate of productive activity and of the demand for labor 

, and machinery with that of the supply of labor and machinery. 
Only under such an arrangement can the harmonious an«1'effi
cient cooperation of the separate branches and factors in eco
nomic life which is the implement and aim orthe social divi
sion of labor be achieved. But the direct effects of season~l 
factors upon branches of activity whose eco~o~ic interrelation 
implies the necessity and desirability of a similar rate of flow 
in each are frequently diverse. The problel!l then arises of how 
the cooperation can be effected; how the diverse ~onsequences 
of seasonal influences which disturb the harmomous I.\nd effi
cient coordination· or' the various elements in the economic 
system, can be adjusted. 
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3. The Scope of the Problem 

Up to this point we have discussed the various elements in 
the economic system as if they were only cooperatively related. 
Such a description is valid if we are considering the sequence 
of a specific commodity from one stage of fabrication to the 
next or the coope:r;,1tion of several productive factors in the out
put of a single commodity. But a consideration of the con
comitant production of several economic goods makes it clear 
that in respect of the several uses to which a good belonging 
to any particular stage may be applied a competitive relation
ship exists. Thus, any raw matex:ial may be used in the pro
duction of several commodities; competition then arises among 
various branches of production for it, becoming especially 
extensive when it is a productive factor such as coal, iron, labor 
or credit. Even among final consumers the demand for clothing 
competes with that for automobiles, one article of food with 
another. 

Obviously, competition among several elements, a, b, c, 
arises from the cooperative relation of each within the system 
to element d. Hence, in studying- cooperatively related ele
ments and the consequences of diversity in the seasonal in
fluences acting upon them, we should define them as inclusively 
as possible, with all the competing branches of activity on both 
·the supply and the demand side of the relationship considered 
together. Thus in studying the seasonal influences on the sup
ply of labor and on the ilemand for it by agriculture we may 
confine ourselves to agriculture only upon the assumption that 
agricultural labor and other types of labor are non-competing. 
Otherwise, the seasonal influences on the total supply of labol 
should be compared with those on total demand. 

Such an inclusive study of related elements presents certaill 
difficulties. Seasonal influences can be clearly discerned onI)' 
in their effect upon specific commodities, and their total im
pact upon several competing specific elements is not easy to as
certain. Nor is the distinction between competing and non-com
peting elements easily made. To what extent do agricultural 
and non-agricultural labor constitute non-competing groups 1 
Or if they co~ete, is there perfect mobility, and therefore 
perfect competition between them' In the measurement oj 

. seasonal influences on the totality of productive factors such a! 
labor or credit questions of this kind arise frequently. 
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When two cooperative elements have been defined inclu
sively, the disturbance created by the differences between the 
primary seasonal influence upon each'is measured by the dis
parit! in ~esI?ect of ~a) magnitude, (b) timing, The greater 
the disparity lD magmtude between the seasonal influences and 
the longer it is allowed to persist by the disparity in timing 
the greater is the seasonal disturbance and the more formid~ 
able is the problem created, 

The limits to the disparity measured under either of these 
two aspects are fixed by the definition of seasonal variations 
as those changes which recur monthly within an annual period,' 
Some branches of economic activity may be so affected by sea
sonal factors that we lose sight of thel!l completely for some 
months and find them concentrated in a single month of the 
year. At the other extreme, an activity may be left entirely 
undisturbed by seasonal influences. But in respect of magni
tude the disparity for any single month can be no greater 
than the volume of activity for eleven months (or, if a weekly 
unit is chosen, to the volume of activity for fifty-one weeks). 
In respect of timing the upper limit cannot exceed eleven 
months, if monthly units be adopted for measurement. Al
though the disparity possible between these limits may appear 
modest as compared with the degree of disparity involved 
in business cycles, disturbances even within them give rise to 
acute problems. 

4. Solutions of the Seasonal Problem 

When two specific activities in the economic system, co
operatively related, are directly affected by. seasonal factors 
disparate either in timing or amplitude or lD b~t~, .how can 
the necessary similarity in the rate of the two actIVItIes be at
tained or what can be done in order to avoid at least the un
desirable effects of dissimilarity in these rates T Several solu
tions are open: 

(1) It is possible to reduce ~he disparity in prim!1ry sea~onal 
influences upon any two specific elements by adding to eIther 
a competitive activity s1lbject to other seasonal changes. Thus, 
the disparity in seasonal influences on the sale of one c~m
modity (for example, ice) and on the snpply of such sellmg 

'See Chapter n, p. 25. 
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facilities as office and delivery equipment, sales and delivery 
force, goodwill, may be reduced by adding to the sales list an
other commodity (for example, coal), the seasonal demand for 
which is 'different from and complementary to that for the 
original merchandise. Similarly, the situation created by sea
sonality in the demand for agricultural labor may be relieved 
by calling on this labor supply to satisfy a demand for indus
trial as well as for agricultural activity. 

; This solution settles the problem and is, as will be seen 
r presently, less burdensome than any other, but it assumes a 
mobility of factors which exists only within narrow limits. 
Productive equipment and intangible assets are adapted to the 
specific field in whic;hany individual enterprise operates, 
for machinery, with the exception of power-producing units, 
has become more and more specialized with technical progress. 
A newspaper printing press cannot be used to produce cot
ton prints or a petroleum tank car to transport automobiles. 
Similarly, the knowledge of the market and the goodwill of 
an enterprise are usually confined to a single field of activity 
and cannot always be easily extended to include another. The 
more circumscribed the capital fund and entrepreneurial talent 

. at the disposal of an enterprise the more difficult becomes 
expansion to another market, for a different field of operation 
can rarely- be added without at least a partial investment of 
new funds and without straining the managerial ability of 
the concern. 

Planning and regulated distribution of equipment might 
overcome some of the problems arising from the limitations of 
an individual concern. Also mobility of labor might be facili
tated by helping workers to move in response to seasonal de
mand. The mobility of short-term capital has been increased 
through the establishment of central banks and the seasonal 
strain on money and credit thereby rendered much less acute. 
Nevertheless, in the existing system of private money economy, 
rather "narrow limits are imposed upon the movement of capi
tal once invested in specific equipment and upon the mobility 
of labor once made specialized by training and rooted to one 
spot by its adjustment to specific social conditions. Similar 
limitations apply to all large groups of productive factors. 

Consequently, although this first solution of the seasonal 
problem promises to yield something of value if a conscious 
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8o~ial and .technical policy is pursued, it can at present be ap
plied only m a rather narrow field. In many progressive enter
prises that deal in commodities subject to seasonal demand an 
effort is made to introduce by-products for the special purpose 
of reducing the seasonality in activity.. Extensive migration 
of labor to rural areas occurs during the harvesting season, 
and in some countries considerable movement of agricultural 
workers and of farmers during the dull winter months toward 
city pursuits .. But this still leaves many activities, coopera
tively related, for which· the problem created by disparate 
primary seasonal influences mnst be solved in a. different and 
much less satisfactory fashion. 

(2) The rate of one activity may be changed so aE\ to conform 
more closely to that of others. Such changes appear as a result 
of seasonal variations in prices on the market that connects 
the two branches of activity in question. These variations are 
the reaction of a competitive market to the disparity of sea
sonal influence on supply and demand, a manifestation of the 
tendency of the price mechanism to restore the balance. Thus, 
for example, the concentration of wheat output in one season 
of the year, while its industrial consumption is much less 
affected by climate, causes seasonally low levels in wheat prices 
in the months after the harvest and seasonally high levels in 
the months immediately preceding the new harvest. These 
derived or induced seasonal variations in the price of wheat 
provide an incentive to wheat consumers to buy and possibly 
even to consume more of the cheap grain during the months . 
of seasonally high levels of wheat supply and less during the 
off-season months. Thus there appear in wheat purchasing 
derived or induced seasonal variations, and these bring its 
seasonality into closer conformity with that of wheat output. 
. It is by virtue of this solution of the seasonal problem that 
many branches of economic activity are characterized by 
changes that arise not from the direct effect of seasonal fac
tors upon them but from seasonal infll;1ences upo~ some rel.a~ed 
branch. This fact which will appear m the detailed exposltIon 
in Chapters m through VII, also accounts for the :pervasive 
character of seasonal variations. In the numerous lDterrela
tions that bind the various elements in! the economic system a 

• For a discUillion of some specific examples see Edwin S. Smith, Reducmg 
Seaaanal Unemployme1lt, Chapters V and VI (New York 1931). 
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pronouncEld primary seasonal influence upon a few of these 
elements radiates throughout the system by imposing upon it 
derived variations. 

From the activities directly affected by climatic or conventional sea
sons, acting separately or in unison, seasonal influences radiate to all 
other activities, p~9bably without exception. In part these radiations are 
due to the conSCIOUS efforts already spoken of to counteract seasonal 
changes in demand or supply; in part they are unplanned consequences 
of these changes. For example, the fact that American crops are harvested 
largely in the autumn gives rise to a seasonal demand for currency in 
the farming districts, to seasonaJ. changes in interest rates (and some
times stock prices) in the financial centers, to seasonal changes in railway 
traffic, to seasonal changes in farmers' receipts, to seasonal changes in 
~heir payments to creditors, to seasonal changes in the business of country 
merchants, and to seasonal changes in wage disbursements. So, too, the 
expectation of heayy buying by consumers in the holiday season leads 
retailers to increru;e their stocks at earlier dates. In turn, the prospect 
of these large orders injects still earlier seru;onal variations into manu
facturing, into the demand for raw materials, into employment, and into 
wage payments, thus tending to produce secondary seasonal variations in 
retail buying itself.8 

In the illustration above it is the seasonally less affected 
branch of activity (wheat purchasing and consumption) that, 
by becoming more seasonal, is brought into closer conformity 
with the branch seasonally more affected (wheat output). In 
a number of industries the adjustment may take an exactly 
opposite direction, the more affected branch of activity being 
rendered less seasonal. In the building industry, for example, 
the greater demand for construction materials and labor dur
ing the summer may and does result in higher summer prices 
for these factors of production; as a consequence the economic 
disadvantages of winter construction of buildings are reduced, 
more materials and labor tend to be purchased during the 
winter and the seasonality in the purchase of construction 
materials and labor is brought into closer conformity with the 
influence of seasonal factors on the production of construc
tion materials and on the supply of building labor. Similar 
attempts to .counteract primary seasonal influences and 
thereby to reduce disparities between related activities are 
prevalent among retailers in the form of price discounts dur
ing off-season periods. 

8 W. C. Mitchell, Business Cycles (National Bureau of Economic Research 
1928) pp.237-8. 
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Whether it is the less or the more seasonally affected branch 
of activity that is brought into closer conformity with the 
other through the appearance of seasonal variations in the 
prices on the market that connects the two the reduction of 
seasonal disparity between the two may be'made more effec
tive by a controlled, seasonal scale of prices. If wheat pro
ducers could act in concerted agreement, they might if they so 
desired, force into operation greater seasonal pric~ differen
tials, making it still more advantageous for wheat purchasers 
to vary their buying and consumption with the seasons in 
wheat output. The producers of construction materials can 
reduce still further the disadvantages of winter building by 
setting up a clear-cut and rigid seasonal scale of prices. In 
their turn, house builders and owners may set up a sliding scale 
of rents to induce prospective tenants to lease their quarters 
during months other than those customary. A controlled scale 
of prices of that type, with the assurance to prospective pur
chasers of definite price advantages and disadvantages, may 
be much more effective in influencing purchasing policy than 
seasonal variations in free and competitive prices, which may 
be obscured by cyclical and random price changes. 

Whether it be free or controlled seasonal variations in prices 
on the market connecting two related branches of activity, 
the seasonal disparity at these two branches may be reduced, 
if not completely eliminated, but at the expense of augmenting 
the disparity at the next link. An adjustment of the rate of 
wheat consumption by flour mills to conform with seasonal 
variations in the supply of wheat will increase the difficulties 
of harmonizing the rate of productive activity with the rate 
of the supply of productive factors other than wheat, such 
as machinery and labor, and also of adjusting the supply 
of wheat flour to the demand for it. A greater spread of winter 
construction of buildings will partly solve the problem created 
by the greater effect of weather on construction than on the 
production of building materials or on the supply of labor. But 
if on the other hand, prospective tenants persist in renting 
n;w quarters on October 1, the disparity of seasonal ~uences 
on ' production' and ' purchase' of new quarters will only 
have been augmented by the spr~a~ of winter construction ~d 
the consequent increase in building~ completed by sprmg. 
Similarly, if by a seasonal scale of dIscounts, consumers are 
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induced to buy coal more heavily during the summer, the dis
parity in seasonal influence on production and purchase of coal 
is shifted to the next pair of related activities-purchase and 
consumption. 

The effectiveness of this type of solution of the seasonal 
problem must, therefore, be measured in terms not only of the 
two given branches of activity but also of the related links. 
But even for each pair of related activities taken separately, 
the possibility of restoration of balance through seasonal 
variations ill prices is limited. Where the attempt is to reduce 
seasonality in the seasonally more disturbed branch, the origi
nal seasonal disturbance in many instances is not sufficiently 
controllable to make feasible considerable elimination of it by 
any measure short of a technological revolution. In other 
cases, where technical conditions are more favorable, the effec
tiveness of economic incentives is limited by lack of response 
on the part of prospective purchasers, especially characteristic 
of ultimate consumers.' In addition, there is the difficulty of 
carrying through a systematic seasonal price policy in a com
petitive market with its manifold price changes, often more 
appreciable than the seasonal variations. But the main rea
son for the limited use of this solution of the seasonal problem 
is the possibility of an alternative solution, that of allowing the 
two related activities to proceed at disparate rates and of tak
ing care of the disparity by accumulating seasonally variable 
stocks of the commodity in question. Seasonal price varia
tions, on a free or controlled market, are obviously limited, 
since the loss to sellers arising from price discounts during 
months of seasonally heavy output cannot exceed the costs 
involved in retaining the surplus output in stock for sale dur
ing months of seasonally small output. 

The same limitations restrict the effectiveness of seasonal 
price variations in instances where it is the less seasonally dis
turbed activity that is to be rendered more seasonal. In such 
instances there is the additional difficulty that the intensifica
tion of seasonality usually aggravates the seasonal problem at 
related links. To apply this type of solution throughout the 
chain from raw materials to the finished product becomes then 
particularly burdensome when manufacturing' processes inter
vene between the seasonally affected supply of raw materials 

'See again Edwin S. Smith, Reducing Seasonal Unemployment, Chapter ill. 



THE ECONOMIC PROBLEM 19 

and the demand for !iIDshed ~oods. The variations in prices of 
seasonal raw materialli may mduce more seasonal purchasing 
by industrial consumers. But the further transference to 
manufacturing of seasonality in the purchase of raw materials 
i~ possi~le only if, during the seasonally heavy months, produc
tlve equipment and labor supply are increased to a level much 
above the average of the year. This means considerable insta
bility in employment and in the utilization of machinery and 
the maintenance of idle labor and machinery during the sea
sonally low months. Furthermore, it may mean an increase in 
the disparity between the rate of supply of the finished 
product and the rate of demand for it. 

The type of solution discussed will therefore be employed 
to reduce the seasonal disparity throughout the chain from 
raw materials to the finished product primarily when there 
is no possibility of stocking the commodity, that is, in the 
case of goods that are perishable in either the technical or 
the economic sense. Such physically perishable commodities 
as most fruits and vegetables, sugar-beets or milk must be 
converted or consumed immediately; no stocks may be kept 
to enable industrial or private consumption to proceed at a 
rate much different from that of the supply. Finished goods 
that are subject to fashion are economically perishable, for 
with a change in vogue, stocks decline in value as the nature 
of the demand is modified. In such instances, also, productive 
activity must follow closely the seasonally changing rates in 
the demand for the finished commodities. 

(3) The third solution, the accumulation of stocks of the 
commodity in question, is economically feasible when the 
original seasonal disparity cannot be removed by dovetailing 
activities with diverse seasonal in1luences; when it cannot be 
eliminated through the incentives of a seasonal price scale 
whose costs to the sellers do not exceed that of stock accumula
tion· and when the commodity is by its physical and economic 
natu're durable within the time range involved in seasonal 
variations and disparities. This .s~lution is most .COIIlI~lOn1:y 
employed at points where the onginal seasonal dispant~ IS 

greatest, that is, between the seasonal supply ~f raw ~tenals 
and the comparatively unaffected manufacturm~ actIVity, and 
between industrial activity and the comparatlvely seasonal 
demand by final consumers. 
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Seasonal stocks of all raw materials that must be proc
essed prior: to consumption by ultimate buyers are kept so as 
to enable productive activity itself to proceed at the most even 

. rate. Furthermore, the resultant manufactured products for 
which demand is highly seasonal are stocked to enable the in
dustrial system to supply the demand during seasonally high 
months without unduly raising the rate of productive activity. 

While stocking commodities seems preferable to maintain
ing idle equipment and labor, it is not without its burdens. 
From the social point of view, keeping stocks means diverting 
goods from active use into an idle state, a situation undesirable 
because of the limited amount of goods at the disposal of 
society. In addition, most commodities, if they are to be kept 
without physical deterioration, require protection, and this 
involves further outlay. While interest payments and cost of 
protection may be regarded as expenses expressive of the 
social cost of delay, the individual holder must add a further 
cost element as compensation for the risk of a decline in the 
price of the commodity held. Where the goal of the individual 
enterprise is that of profit, any delay in sale, other conditions 
being equal, is a burden that is to be avoided, if possible.8 

5. Types of Seasonal Sequence in Industry and Trade 

The present study deals.primarily with seasonal changes in 
the flow of commodities in industry and trade, although it takes 
into account their radiation into the demand for labor and 
credit. Because of the necessity of limiting the field of inquiry, 
the seasonal aspects of economic activity, other than those af
fecting the flow of commodities, are discussed in general only 
(see Chapter Vll). 

Within the field delineated the most conspicuous type of sea
sonal problem is created by the fact that at both ends of the 
stream of commodities-at the appearance of the raw mate
rials and at the point where the finished goods pass to ultimate 
consumers-primary seasonal factors exercise a conspicuous 
influence upon the rate of activity, and that on the intervening 
branches of manufacturing activity their influence is quite 
mild. In the following discussion seasonal changes are traced 

8 On the problem of manufacturing for stock see Edwin S. Smith, Reducing 
8easoool Unemployment, Chapter XII. 
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from their origin in the supply of raw materials through the 
intervening stages to the production of finished goods and on 
to the flow of finished c()mmodities through the hands of whole
salers and retailers into the possession of final consumers. 
Confining our study to those industries in which the seasonal 
influences are conspicuous at anyone stage of this sequence we 
find the following four groups: 

1. Industries in which the supply of raw materials 
is subject to large seasonal variations while the de
mand for the finished products is rather constant. 
Most food products fall into this category. The sup
ply of such commodities as wheat, tobacco, sugar, milk 
and the dairy products and livestock is intermittent, 
resulting from organic processes that culminate 
only once, or at most twice a year. On the other hand, 
since they constitute the basic elements of our diet, 
the demand for most of them is rather constant. 

2. Industries in which not only the supply of raw 
materials but also the demand for the finished product 
is subject to large seasonal variations. The most out
standing examples of this group are cotton and wool, 
both of which, in their raw form, are marketed once a 
year. Their finished products, cotton cloth and the 
various cotton products, wool clothing and wool swea
ters, are also bought chiefly at definite seasons. Conse
quently the amplitude of the seasonal variations in 
final demand is almost as wide as that in the supply 
of the raw materials. 

3. Industries that utilize raw materials whose sup
ply is continuous, subject to rather mild seasonal 
variations but whose final product is subject to a sea
sonally v;riable demand: Outstanding. examples in 
this group are automobiles and gasolIne. Rubber, 
steel glass-the various raw materials that are util
ized 'in the manufacture of automobiles-are pro
duced at a relatively constant rate, their output being 
fairly independent of seasonal factors. On the other 
hand the demand for cars, especially passenger cars, 
is hi~hly variable being concentrated in the spring. 
Similarly crude petroleum is produced continuously 
througho~t the year, but the demand for gasoline is 
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greatest during the summer when cars are used most 
extensively. Examples might be given of other dur;
able consumers' goods, such as furniture. 

4. In the construction industries neither the raw 
materials nor final demand but the productive proc
ess itself is subject to conspicuous primary seasonal 
influences. Most of the important construction mate
rials are or can be produced steadily throughout the 
year. Disregarding the need for summer homes and 
the influence of moving dates, we have no reason to 
expect that the demand for dwellings is highly sea
sonal. But construction itself, being carried on out-of
doors, is subject to climatic influences. This is a 
highly interesting case, where, in contrast to all other 
manufacturing activities, the intermediate stage be
tween the raw materials and the final product is sub
ject to conspicuous seasonal influences of its own. 

Examples of seasonal variations in each of the groups just 
outlined are discussed in detail in Part II. But first, the sta
tistical methods of analysis must be presented. These tools for 
quantitative description of seasonal variations are discussed 
briefly in Chapter II. 



CHAPTER II 

THE STATISTICAL MEASUREMENT 

1. The Time Uni't 

Statistical measures of seasonal variations are obtained 
!rom time s~ries, that is, fro~ quan~itativ? records arranged 
m chronological sequence. Tune senes, sUItable for this pur
pose, may record the given aspect of economic activity by 
days, weeks, months or quarters. Since the choice of the 
statistical technique to be used depends upon the time unit 
adopted, the first step in our statistical analysis was to decide 
upon a standard time unit. . 

The decision was largely predetermined by the fact that 
most records available in units of less than a year are monthly 
series. The number of weekly measures of industry and trade 
is negligible, while daily time series are almost entirely lack
ing. The statistical technique is, therefore, discussed only 
with respect to monthly data. And the analysis in chapters to 
follow confines itself, with the exception of a few quarterly 
records brought in to :fill gaps, to monthly series.1 

2. The Statistical Definition of Seasonal Variations 

In Chapter I seasonal variatiop.s have been defined as 
changes in :t:s,te,_of activity attributable to the influence of clf
matic and conventional seasons. Although these seasons and 
their influences recur froin year to year, the time of their ap
pearance is not precise in terms of months. Though in every 
year in the temperate zones higher temperatures prevail 
in summer than in winter the relative differences in tempera
ture between months do not remain the same year in, year out. 
Similarly, and partly as a conseq~ence, the b~ of the wheat 
crop may be harvested in July this year and m August next. 

1 For the problema raised in measuring seasonal variations in weekly data -
The ReuieVl 0/ Economic Statutia, January 1927, Weekly Fluctuations in 

. Outside Bank Debita, by W. L. Crum, pp. 30-36, and February 1931, Seasonal 
'Variations in Selected Series of Weekly Data, by B. Fox. pp.26-33. 
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A like shifting is characteristic of the conventional seasons. In 
some years Easter occurs in March, in others in April, and the 
number of Sundays and holidays in any month of one year is 
not necessarily equal to that in the corresponding month of 
another year. ' 

Thus, strictly defined, monthly seasonal variations do not 
possess statistical characteristics precise enough to make the 
establishment of a typical seasonal change easy. The strict _ 
definition, if followed, would lead to the investigation of the 
records of variable precipitation, temperature and other cli
matic elements, the dates of planting and maturity of crops. 
These data would be combined with indexes measuring varia
tions in the conventional seasons and then correlated with the 
series that describe economic activity. The correlation of 
measures of both natural and conventional seasons with those 
of business activity might .establish the amount of variation 
in economic activity associated with variations in all seasonal 
factors; and from these .segregated variations typical seasonal 
changes could be derived. 

The difficulties of such a procedure are only too obvious. 
First, continuous data on variations in seasonal factors are 
seldom available for the entire area involved in the correla
tion. Second, the attempt to correlate economic series with a 
series describing variations in seasonal influences is beset with 
the usual grave difficulties of correlation analysis in time se
quences, especially since in the projected analysis the depen
dent variable, an economic time series, is affected by many 
more factors than are enumerated in the independent vari
able, the seasonal changes. Both of the series involved are 
affected by factors other than seasonal and these are often the 
preponderant influence. Longer cycles, secular movements 
and random changes mu'st be segregated. The complex cor
relation analysis would be extremely laborious and the validity 
of its segregation of changes due specifically to seasoilal fac-
tors would be very dubious.' . 

_ 2 The difficulty of correlation analysis may. be reduced considerably by eliminat
ing from the series, through a moving average, the secular movements and a 
large part of the cyclical swing. Chapter X presents an attempt to use the 
mechanism of correlation for testing the persistence from year to year of the 
average seasonal variation. But there is no simple way of removing the diffi
culty arising from the absence of data on variations in seasonal factors for the 
entire area. involved in the correlation. 
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The usual solution is eal\ier, although much more crude and 
approximate in result than the analysis just suggested. The 
most widely used statistical technique for measuring seasonal 
variations is based upon the assumption that they are recur
rent by months within each twelve-month period. This as
sumption is largely valid. The calendar is constructed in such 
a way that a year encompasses the full succession of climatic 
seasons; there is also within the year a rough recurrence of 
climatic changes by months. Conventional seasons, including 
holidays, are, for the most part, definitely dependent upon the 
calendar. On the other hand, although the assumption of re
currence by months is an over-simplification, it makes possible 
a precise statistical definition upon which to base the tech
nique .. Moreover, the concept may be modified somewhat when 
the problem of changing seasonal swings arises, for recurrence 
may shift gradually within the period, altering the relative' 
position of the months; or amplitude may change gradually; 
or the relative position of a pair of months may alternate from 
year to year. With these qualifications, then, seasonal varia
tions are changes that recur monthly within every year, for 
a given number of years. Their recurrence and the limited 
duration of their swing serve to distinguish them clearly from 
other significant changes in a series. Their oscillating move
ment differentiates them from the secular trend and their con
finement within the limits of the calendar year from cyclical 
fluctuations. The condition of their recurrence distinguishes 
them from random movements which do not ~ppear in the 
same calendar month in successive years . 

• Some of the current seasonal studies attempt to eliminate the variable in
fluence of conventional seasons by dividing production or volume of output 
by the number of working days in each month, this number fluctuating from 
month to month and from year to year. While such an operation improves the 
seasonal measure obtained, it is beset with difficulties. To establish the number 
of working days in an induetrr is often i~p~i~le, the numbef be~lLt best 
an estimate. In many economic proce88es It IS difficult to ~me that ?Olume. 
of activity is directly proportional to ~he number of workm~ ~ys .(l~r ex
ample bank clearings or retail sales). BeSIdes, the amount of varatJon ebmmated 
by su;h an analysis is usually small when compared with the magnitude of the 
swings in the seasonally affected industries. 
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3. The, Measurement of Average Seasonal Variations 

a. The General Problem 
Since seasonal changes are assumed to be recurrent, the 

problem of statistical measurement is that of discovering the 
seasonal variation that characterizes a given time series over 
a given period of years. Considering for the present the mea
surement of ~nly the average seasonal change, we find that 
each of the procedures customarily followed may be subdivided 
into/two steps: (1) treatment of the data in order to eliminate 
completely or partly the non-seasonal elements; (2) striking an 
average from the residuals of step (1) to obtain the typical 
seasonal variation. -

As has already been pointed out, the non-seasonal elements in 
a time series consist of secular movements, cyclical fluctuations 
and rando~ changes. Over a long period the elimination -of 
the cyclical and random elements seems at first to present no 
difficulties. When successive Januaries, successive Februaries, 
etc., are each added over a long period, the random changes 
and the cyclical movements will be cancelled, since random 
perturbations tend to be distributed symmetrically about the 
other components of a tiriie series and since pure cycles, by 
definition, add up to zero within the limits of each complete 
cycle. Even if the latter condition does not hold strictly for 
any cycle in the series, it. will be more valid when several 
cycles are taken, that is, when a long period is covered. The 
only possibility of distortion will then be afforded by any in
complete cycles that the period may contain and by the pres
ence of secular movements. The elimination of the latter from 
the resulting seasonal averages presents little difficulty. 

Hence, it would appear that in a series covering a long 
period any preliminary treatment of the data might be dis
pensed with and the stable seasonal measure computed di
rectly from the originaI'series, by averaging successive Janu
aries, successive Februaries, etc., and then correcting .these 
averages for the secular trend. But the basic difficulty of such 
a procedure lies in the a3sumption that seasonal variation re- -
. mains constant over a long period. Such an assumption may 
be valid for a short interval, such as six to twelve years, but it 
is obviously dangerous to assume that seasonal variations per
sist, without modification, long enough to secure the proper 
eancellation of cycles and of random changes. 
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In addition to this theoretical consideration there is the 
practical circumstance that many of the monihly series on 
production and trade have become available only recently. 
Some go back to 1919, many to 1920 and 1921, and quite a 
few begin between 1923 and 1925. For such serie. it would be 
dangerous to rely upon the length of the period for the com
plete elimination of the cyclical elements. Thus, both theo
retical and practical considerations require a preliminary 
treatment of data to remove as much of the non-seasona~ele
ment as possible. After this is done the establishment of the 
typical seasonal variations by the process of averaging will 
obviously yield more reliable results. 

b. Standard J/ethod of the Study 
The method adopted in the present study was that of rela

tive deviations from a properly centered twelve-month moving 
average. For each series a two-item total of a twelve-month 
moving total was taken and the final sum divided by twenty
four. This amounts to taking a thirteen-month moving average 
with the two end months at half weight. The reason for thus 
modifying the simple, twelve-month moving average is two
fold: (1) the average may be properly centered at the seventh 
month of the original twelve; (2) the resulting line of moving 
averages is slightly more elastic than the line of a simple, 
twelve-month moving average; this tends to reduce the erratic 

t elements in the relative deviations. 
These relatives were obtained by dividing the original data 

by the ordinates of the moving average and multiplying the 
ratio by 100. Only in the rare instances where the original 
series contained items of small absolute size were absolute in
stead or-relative deviations taken. (In these series relatives 
would have given distorted results.) Relative rat~er than !1b
solute deviations were taken be~ause the underlymg movmg 
average represents both the secular movement and at least a 
large part of the cycle. The secular trend. affects the size of 
the absolute deviations from it and the cyclical movement has, 
if in less degree a somewhat similar influence! 

The relatives' of the briginal data to. the mov~g average 
were then plotted separately for succeSSlve JanuarIes, succes-

• This choice between absolute and relativ~ de~ti,?DS .is Dot 118 simple 118 it 
.may at first appear. For BOme of ita interesting JJDplicatlODS for the constancy 
of lle880nal amplitude Bee Chapter XI. 
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sive Februaries, etc. The resulting small charts, one for each 
month, served as a graphic check upon the final index. 

The index itself was computed by the method of positional 
arithmetic means. For each month the successive relative devi
ations from the moving average were arrayed and the arith
metic mean of the two or three middle items, four or five middle 
items, six or seven middle items and so on, was taken.· Such a 
mean removes the influence of extreme values and is not sub
ject to the vagaries of a median chosen from a small number of 
items. 

For each number of middle items the twelve means (one for 
each of the twelve months) were centered about 100 to allow 
for a better ~omparison of the means derived for one and the 
same month from successive numbers of middle items. This 
comparison for each month usually revealed some one figure 
about which the means for successive combinations of middle 
items tended to cluster. The final seasonal index was then 
chosen as the series of twelve means for that combination of 
middle items for which the largest number of means showed 
values identical or close to the central tendency for each month. 

The seasonal index thus obtained was already centered at 
100. The value for each month was plotted as a horizontal 
straight line on the small chart that gives for this particular 
month in successive years the relatives of the original data . 
to the moving average. This graphical comparison of the ! 

seasonal index with the successive relatives tested the validity 
of the index as a description of the central tendency. Inspec
tion sometimes caused a decision to alter the index by one or 
two points but the change was never large. 
. As a final step, the original data were divided by the seasonal 
index except when absolute deviations from the moving aver
age were taken. In these few instances the seasonal index was 
subtracted from the original'data. 

To recapitulate the procedure: 

1. For the original data a two-item moving total 
of a twelve-month moving tota~ is co~puted. The 
original data, and this total, diVIded through by 24, 
are plotted for comparison on one chart. The original 
data are divided by the moving average and the ratio 
multiplied by 100. 



THE STATISTICAL MEASUREMENT 

2. The relatives for each month for successive years 
are plotted, yielding a set of twelve charts for the 
twelve months. 

3. Thes~ relat~ves for each month are then arrayed 
and an anthmetIc mean of a successively increasing 
number of middle items is taken. 

4. The means for the twelve months for each com
bination of middle items are centered at 100. 

5. The means for some one combination of central 
items show in the greatest number of months a value 
close to the central tendency for each month. This 
set of means is chosen as the seasonal index. 

6. A line is drawn on each chart (under 2) repre
senting the arithmetic mean obtained from the se
lected number of central items (chosen under 5). 
Sometimes, as a result of the graphical comparison, 
these means may be changed slightly. 

7. This set of twelve means yields the final, average 
seasonal index. The original data are divided through 
by this index and plotted on another chart, analogous 
to the chart giving the uncorrected data with the mov
ing average. A graphical comparison of these two 
charts affords an approximate test of the success of 
the correction by the stable index and reveals roughly 
the significance of regularly recurring seasonal varia
tions in the series under analysis. 

29 

The method of measuring the average seasonal variations 
described above is substantially similar to that first suggested 
by Dr. F. R. Macaulay and adopted by the Research Division 
of the Federal Reserve Board.' The minor differences are as 
follows: (a) instead of the unweighted average, a two-item 
total of the twelve-month moving average was used in the pres
ent study; (b) no allowance was made for the number of work
ing days in the month; (c) the means for each successive 
number of middle items were centered to afford better com
parisons .• 

For reasons diDbusse<fin Chapter X few moving seasonal in
dexes were computed. Instead, whenever the behavior of the 

• Aryness Joy and Woodlief Thomas, The Use of Mov!n/l Ave~g~ in the 
Measurement of Seasonal. Variations, Journal 0/ the Amencan Statl8tu:al ABBO· 
ciation, September 1928, pp. 241-52. 
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series necessitated it, average seasonal indexes were estab
lished for' rather short periods. Hence, the brevity of the 
period used in the analysis has often been determined not by 
lack of data for a longer interval but by the necessity of taking 
care of changes in the seasonal variations. 

In view of such brevity of the periods, it might be suggested 
that a graduation line more flexible than the thirteen-month 
average should have been used to eliminate the non-seasonal 
elements. But this criticism is of limited significance. The 
moving average of the type used eliminates the major p'ortion 
of the secular and cyclical movements and the averaging of 
selected relatives may be trusted to remove the remainder. In 
any case, the brevity of the series makes impracticable the com
putation.of any more refined graduation lines, for those based 
on averages involve the loss of a period at both ends, which is 
the larger the more complex the type of averaging. In the 
present study the moving average used involves the loss of 
six months at each end of the series. In some of the very short 
series it was found advisable to compute for these months 
relatives to the average for the last twelve-month period or to 
a moving average extrapolated free hand. .AJJ.y more complex 
graduation of the moving average type would involve a still 
greater loss of the period . .AJJ.d such methods as the Whittaker
Henderson, while giving the graduation for the full period of 
the series, are too labor-c<>nsuming even to be thought of for 
use in a study of the present scope.1I 

c. Other Methods Used 
The procedure of measuring average seasonal swings, just 

described, was applied to most of the series presented in the 
study. However, a somewhat different procedure was followed 
for two groups: 

(1) A number of series had already been analyzed by the 
National Bureau in preparation for the second volume of 
Professor Mitchell's Business Cycles. This analysis involves 
the establishment and elimination of seasonal variations. The 
method used was that of a positional arithmetic mean of ratios 
to ordinates, the ordinates being an 'arithnletic mean estab
lished for each complete cyclical swing in general business con
ditions. It was not considered important to recompute the 

II For the discussion of these graduation methods, see Frederick R. Macaulay, 
The Smoothing of Time Series (National Bureau of Economic Research 1931). 
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series since the differences between the results of this proce
dure and the one used in the study would be, on the whole, 
rather small.' 

(2) In several series, especially where the seasonal swing 
was very pronounced, a short-cut method was used that of 
positional arithmetic means of relatives to annual ~verages. 
These means, when corrected for secular trend, yielded the 
average seasonal index. This method was applied usually 
where data were available for one and the same branch of 
activity in several regions. The large number of series then 
to be analyzed made it important to employ a time-saving 
proced'ure. 

4. Testing the Significance of Seasonal Indexes 
In the procedure described above of establishing average 

seasonal measures it is almost always possible to obtain results 
deviating from 100. The probability of a perfect cancellation 
of cyclical and random items is so remote that even a series 
that by supposition is not subject to seasonal influences is 
likely to yield a set of indexes differing from 100, indicating 
thereby the presence of some seasonal variation. To be sure, 
such variations will be small, but it is important to have some 
criterion that will indicate in fairly familiar terms the sig
nificance of the seasonal indexes obtained. 

For this purpose, several tests, of varying rigidity and in
volving different assumptions concerning the nature of the 
statistical universe from which seasonal indexes are obtained, 
may be used. The choice depends largely upon the judgment 
of the investigator as to which assumptions he accepts as valid 
or rejects as unjustified by the character of the data. Conse
quently, it is advisable to present briefly t~e variou!;J tests and 
then to indicate which have been employed m the present study. 

R. Standard Error of the Arithmetic Jfean 
This test may be applied on the basis of the following 

assumptions: 
(1) That the value that forms the seasonal index for each 

month may be taken as the true arithmetic mean of the scatter 
for the corresponding month. 

'For a description of the ratio-to-ordinate method see ~len D. ~~er, The 
Measurement of Seasonal Variations, Journal 0/ th~ Amenca~ StattBtical -4,,0-
ciation, June 1929, pp. 167-79. For the dates demarcatmg cycles m.general bU81neB8 
conditions in tbe country see Recent Economic Change. (NatIonal Bureau of 
Economic Research 1929) II, 892. 
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(2) That the scatter from which these means have been 
derived contains, in addition to the constant seasonal, only 
random changes. The standard error of the mean for any 
sample is given by the formula: 

U A. M. = u of the sample 
yn 

(n being the number of cases in the sample) 
Since seasonal analysis deals with small samples, two modi

fications should be introduced: 
(1) In computing the standard deviation of the sample the 

sum of the squares of the deviations from the mean is to be 
divided by the number of items less one. 

(2) In evaluating the probability significance of the stand
arderror allowance should be made for the smallness of the 
sample. This is done most conveniently by utilizing the table 
of t given by R. A. Fisher for this purpose.s 

In our procedure for computing the seasonal index this test 
may easily be applied. The seasonal index for a given month, 
for example, January, is assumed to be the true arithmetic 
mean of the scatter, the items in this scatter being the relatives 
~of the original data to the moving average for successive J anu
aries. There will, therefore, be as many items in the scatter 
as thlre are years in the period for which the seasonal index is 
computed. . 

. The standard error of the index for January is the standard 
deviation of the relatives for successive Januaries from the 
index divided by the square root of the number of items (years 
in the period). In order to apply this standard error to test 
the significance of any difference, t must be computed and its 
value looked up in Fisher's Table IV. 

Example: 
For the series of the number of shares sold on the 

New York Stock Exchange the seasonal index for De
cember for the period 1919-30 is 111. The standard 
error of this mean is 5.96. If it is desired to ascertain 
whether or not the difference of the December index 
from 100 is significant, t is equ~l to 11 divided by 
5.96 = 1.85. The probability value for a t of 1.85 and 

8 See his Statistical Methods JOT Research Workers (Edinburgh 1925) pp. 106-10 
and Table IV of t appended at the end of the book. 
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for fI of 11 ( there are 12 items in the scatter but 11 
~egree8 C?f free~0!D) is slightly less than 0.1, ~ignify
mg that In conditions of random sampling the proba
bility is slightly less than one out of ten that the mean 
of another sample will depart by as much as 11 from 
the given mean of 111. These are rather large odds 
and the difference of the index 111 from 100 may be 
considered significant. 
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If the same standard errors are computed for the seasonal 
index for each month, it is possible, utilizing Fisher's Table IV 
of t, to estimate: 

(1) the significance of the difference of the seasonal index 
for each month from 100 or from any other value; 

(2) the significance of the difference between the seasonal 
index for one month and that for any other month. 

b. Correlation of the Average Seasonal Index with Relatives 
~ to the ltf oving Average 

In the procedure just described a test is provided for the 
significance of the seasonal index for each single month or of 
the difference between seasonal indexes for any pair of months. 
In order to test the significance of the seasonal index as a 
whole, the following procedure is suggested: 

(1) The sum of the squared deviations of the relatives to 
the moving average from the seasonal index for the twelve 
months yields the total squared error about the seasonal in
dex. Dividing this sum by the number of years yields the mean 
squared error about the seasonal index 

c~:· ). 
(2) Were there no seasonal variations in the data, the mean 

for every month would have tended to be 100. Let us compute 
the mean squared error from a seasonal index in which the 
standing for each of the twelve months is 100. Upon the as
sumption that the actually computed seasonal index is a set of 
true arithmetic means the mean squared error about a set of 
means of 100 can be obtained by adding to the mean squared 
error under (1) the square of the correc!io?" (for we are ac
tually computing a squared standard deY'lat~on about a set of 
assumed means). '1;his squared correctIon IS the snm of the 
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squares of ,the deviations of the computed seasonal index from 
100. The total obtained then is 

~d2 + c2 
Y , 

c2= (January seasonal-lOO) 2 + (February seasonal-lOO) 2 
+ .... (December seasonal-lOO)2. 

(3) The ratio of the squared correction to the total under 
(2) yields a fairly precise 'idea of the significance of the total 
seasonal index. This ratio, varying from zero to one, is a coeffi
cient of determination in a correlation between the seasonal 
index and the relatives of the original data to the moving av
erage,. upon the assumption that the coefficient of regression 
involved is one. It is obvious that since the computed seasonal 
index is so chosen as to represent precisely the average ampli
tude of seasonal variations in the series for the period covered, 
the coefficient of regression of the dependent variable (rela
tives of original data) on the independent variable (average 
seasonal index) is always close to one (see Chapter XI). 

(4) A coefficient of determination measures the proportion 
of the variance in the dependent variable accounted for by 
the variations in the independent variable. It is equal to 
the square of the coefficient of correlation. The square root 
of the ratio under (3) yields the coefficient of correlation be
tween the seasonal index and the relative of the original data 
to the moving average fOl: the total period covered by the 
analysis.1I 

' 

(5) If this correlation is significant, the seasonal index is 
obviously significant. In most instances the number of pairs 

8 Another way of conceiving this coefficient is as a correlation ratio between 
the deviation of the data from the moving average (y) and time (x), ,the latter 
being taken in its seasonal order (that is, Januaries, Februaries, etc, being 
grouped together) rather than in a continuous chronological order. The correlation 
ratio is a ratio of the standard deviation of the means of columns from the 
,,~ntral mean to the standard deviation of the ungrouped scatter around the 
central mean. If we arrange time (the independent variable) in its seasonal order, 
then the means of the columns are the seasonal indexes for each month. And 
the correlation ratio is the ratio of the standard deviation of the seasonal index 
from 100 to the standard deviation from 100 of the original data adjusted for 
the moving average. 

For the significance of the seasonal index the correlation ratio and the 
coefficient of correlation are about equivalent since the standard error of the 
correlation ratio is approximately the same as that for the coefficient of linear 
correlation. 
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involved is sufficiently large so that recourse need not be taken 
to R. A. Fisher's tables for small samples.10 

Example: 
For the same series of number of shares sold on the 

New York Stock Exchange the quantities involved 
are as follows: 
1. The mean squared error around the sellsonal in
dex=4,992. 
2. Square of Correction, that is' the sum of the 
squares of the deviations of the s~asonal index from 
100=1,496. 
3. Total Variance about a Set of Means of 100 
(1)+(2)=6,488. (2) 
4. The Coefficient of Determination (3) = 0.2306. 

5. The Coefficient of Correlation = ",m = 0.48. 
There are 108 pairs in this correlation (9 years with 

12 months in each) and hence 106 degrees of freedom. 
Since a p of 0.01 for n = 100 is given for a coefficient 
as low as 0.254, the correlation in the example is un
doubtedly significant. 

a-b. Validity of the Tests 
The standard error test, applied to seasonal indexes for 

single months, and the correlation coefficient, available as a 
test of seasonal indexes as a whole, provide in combination a 
rigid assay of the validity of the seasonal indexes computed. 
The answers yielded by these procedures are definite and pre
cise, once the investigator accepts certain probability values 
as indicating significance. Brief reflection will show, however, 
that the assumptions of these tests are far from generally 
valid and that consequently the utility of the precise results 
that they yield is drastically limited. 

Both tests assume that the seasonal index is the true arith
metio mean of the scatter for each month. This assumption 
does not hold whenever the extreme items excluded for the 
given month do not average out to its seasonal index, or when
ever the selected mean is changed as a result of the graphical 
comparison. Thus, one of the valuable features in the pro
cedure of establishing the seasonal index, namely, the rejection 

l0See Table Va, Values of tbe Correlation Coefficient for Different Levela 
of Significance, in his Staf!aticaZ M ethoth JOT 'Reaearch Worker •• 
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of extreme items through the selection of a positional arith
metic mean and the graphical comparison, is completely neg
lected by these tests. Since it is only the true mean that yields 
the smallest standard deviation, the result in most inst~nces is 
that the standard error is larger and the coefficient of deter
mination smaller than they should have been. 

Both tests assume that the scatter is composed of random 
changes. This implies that the moving average used eliminates 
all of the secular and cyclical movements and that the time 
series contains, in addition to the average seasonal index, only 
random elements. But the moving average never eliminates 
the cyclical swing entirely and a further analysis of the series 
indicates that in addition to average seasonal variations there 
are variations related to the average seasonal swing that are 
far from random in character (see Chapter XI). 

Inspection of the scatter in a few series indicates that for 
single months, and even for months combined into quarters, 
the frequency distribution of deviations from the seasonal in
dex of the relatives to the moving averages is highly irregular 
in character. Even when the scatter is combined for all the 
months for the period as a whole the total frequency distri
bution still shows considerable departures from normality in 
the case of some series, for which, owing to the sharp turns 
in the cycles and the presence of large random disturbances, 
the moving average is not a satisfactory graduation line (for 
example, number of shares sold orr the New York: Stock Ex
change). Consequently, the standard errors are invalid even 
in their purely descriptive function. 

But another even more fundamental question is in respect of 
the imputation of probability significance to the standard er
rors and the correlation coefficient. Even if the time series 
under analysis were adjusted for all of the secular and cyclical 
changes; even if, with the help of refinements upon the aver
age seasonal index, the seasonal variations were described 
as precisely as possible, can the residual changes be treated 
as random in the meaning given to this term by the statistical 
theory of random sampling' Are these changes, taken out of 
the context of a continuous historical process, similar in nature 
to variations under conditions of random sampling, strung out 
in time' 

This question opens up a field in which, heretofore, there 
luu:! hp.p.n little thinkin2' and studv. It seems that current ranid 
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. ~rogress of the. statistical tec~nique of time series analysis is 
likely to result In the segregatIon of certain continuous move. 
ments in what at present appear to be casual changes. More
over, the residual changes found in many time series are cer
tainly not random in the sense of being produced by a large 
number of small, independent disturbing factors (consider, 
for example, strikes, and changes in foreign trade as a result of 
modification in tariffs). Great caution must, therefore, be ex
ercised in accepting any tests of probability significance for 
measurements derived from time series. 

The precision of the tests by standard errors and the co
efficient of correlation is, for reasons just stated, of limited 
value. Consequently in the present study standard errors were 
computed for a few series as a matter of experiment. The 
coefficient of correlation, by the procedure just described, was 
also applied to only a few series. But the same coefficients were 
obtained as a result of an attempt to measure short-time 
changes in the amplitude and pattern of seasonal variations. 
Readers interested in the value of these coefficients will find 
them in Tables XXXVI and XXXVIII. Brief inspection will 
reveal that in the large number of cases where such coefficients 
were computed the values are so high as to admit no question 
regarding their significance, even if the assumptions necessary 
to assure their validity are accepted. 

c. Size of Seasonal Variation and Graphical Inspection 
These procedures are rough in character and their con

clusions are merely an approximation to the more precise re
sults yielded by the two tests described above. 

The absolute size of the seasonal variation, as reflected in 
the average index, is in itself a rough guide to its significance, 
especially when compared to the average absolute size of the 
deviations of the original data from the moving average. If 
the seasonal index for a given month is 75 (in terms of the 
average for the year as 100), while the relative deviations from 
the moving average for the same month range between - 35 
and -15 the seasonal index is obviously significant. In such 
instance~ the precise measurement of the standard error is 
not necessary to confirm the significance of the seasonal mea
surement. Its added precision is of little value, in view of the 
above mentioned doubts as to its validity. 
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A simil~r rough test is afforded by a: graphical comparison 
of the original data with the seasonal index; If this comparison 
indicates the presence of a recurrent variation in the original 
data, a variation similar· to that shown by the seasonal index, 
the latter is obviously significant. In such instances the refine
ment introduced by the coefficient of correlation described 
above is unnecessary and its precision of relatively small value. 

These two rough tests may be applied not only to each aver
age seasonal index but also to comparisons between indexes 
for single months or for a full year. Of course, in such in
stances the approximate character of the procedures renders 
them valid only for rather obvious and substantial differences. 

The tests just presented are used widely by investigators 
who deal with the measurement of seasonal variations. Rough 
as they are, they are yet sufficient in many series and have been 
used extensively in the present study. 

d. Similarity of Seasonal Variations in Successive Periods 
a,nd Among Related Series 

If, for a given series, average seasonal indexes are com
puted for more than one period a comparison of the resulting 
measures may afford a test of significance. Close similarity for 
two periods is substantial evidence of the significance of the 
indexes, unless for some reason a difference was expected, for 
the probability of obtaining closely similar variations of twelve 
items each, in a series that contains random variations only, 
is very small. The test becomes still more reliable when more 
than two periods are available for comparison and close simi
larity is observed not merely for two but for a larger number 
of periods. 

Siinilarly, if seasonal indexes are computed for related 
branches of activity, as for example, production, shipments 
and stocks of one and the same commodity, or consumption of 
several commodities all used in the same industry, comparison 
affords a good basis for estimating the significance of the mea
sures. Substantial similarity, or the presence of an expected 
difference, lends weight to the recognition of the seasonal in
dexes involved as significant, for recurrence under variable 
conditions is proof of reliability. 

Both comparisons may be applied to test the significance of 
differences between seasonal indexes but the tests are valid 
within a much more circumscribed area. 
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In the present study the technique employed led to the com
pu~tion of an average seasonal index for each of several short 
penods. Conseq~ently, the first of the two comparisons could 
be and was applied to a very large proportion of the series 
analyzed. ~ewise, the detailed consideration of seasonality 
at the succeSSIve stages of the flow of a commodity made feasi
ble numerous comparisons of seasonal measures in related 
branches of activity. 

e/ Conformity to Non-Statistical Data 
./ This test is most important from the point of view of the 
present study and was applied, as far as was possible, to each 
seasonal index obtained. The purpose of statistical analysis 
is to measure more precisely the influence of seasonal factors 
on a given branch of economic activity. The nature of these 
factors and the general character of their influence is known 
or should be ascertained in all seasonally affected economic 
series. General conformity of the statistical index to this 
otherwise known effect of seasonal factors is an important 
test in a study dealing not only with description but also with 
explanation. 

Failure of a seasonal index to pass this test is an indica
tion. either of the unreliability of the index or of the insuffi
ciency of the non-quantitative knowledge of the factors and 
influences involved. Then an attempt may be made to 'explain' 
the seasonal index better, that is, to add further non-statisti
cal data to the stock of knowledge and thus to restore the 
conformity between statistical measurement andnon-quanti
tative data. Or upon invl!stigation of the reliability of the 
statistical index the conclusion may be reached that it il!' not 
sufficiently significant. 

l'he tests presented above to estimate the significance of 
average seasonal indexes vary from precise ones, such as the 
standard error and the correlation coefficient, to the more 
approximate ones listed under c, d and e. Th.e precision of 
the exact tests is conditioned by the assumptIons that they 
imply concerning the nature of the data from which.the indexes 
II.re obtained. The validity of the more approxlIDat~ tes~s 
derives from wider and more easily acceptable assumptIons lD 

regard to the data upon which they may be based. 
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The choice among these tests depends upon the investiga
tor's judgment as to the validity of the assumptions implicit 
in each. The present study employs almost exclusively tests· 
c, d and e, while measures for test b are available for several 
series analyzed for. the persistence of the average seasonal 
swing from year to year. Standard errors were computed 
merely as an experiment for a few series. 



PART II 

Average Seasonal Variations in Selected 
Groups in Industry and Trade 



CHAPTER III 

FOOD PRODUCTS 
(Group I) 

A. General Characteristics of Group I 

The first group of industries to be discussed covers those 
whose supply of raw materials is subject to marked seasonal 
variations while consumers' demand for the finished products is 
more or less constant seasonally. This different susceptibility 
of raw materials and finished products to the influence of sea
sonality at once raises the question as to how the stream of 
goods which enters productive processes at a highly variable 
rate is transformed into a relatively steady outflow of finished 
commodities. The problem becomes complicated if the manu
facturing activity intervening between the raw materials and 
the finished goods presents its own demands as to the most 
advantageous rate of flow of commodities through the produc
tive process. 

Group I includes many products; for only a few do the 
statistics available admit measurement of typical seasonal 
variations. Indexes were calculated for nine commodities to 
,reflect the seasonal swings in both the inflow of raw materials 
and the outflow of the finished product. It was rarely possible 
to measure directly the flow of goods into the hands of nltimate 
consumers and in most instances lack of data forced a stop a 
few links short of the finai stage. But for the products dis-

, cussed the mildness of seasonal variations in a series such as 
disappearance into trade 1 only under-estimates the mildness 
of the seasonal swing in demand by final consumers. 

,Chart 1 presents graphically these groups of season~l in
dexes for the nine commodities. It reveals clearly the differ
ences between the size of the seasonal swing in the inflow of 
raw materials and that in the outflow of finished products. 

1 Trade disappearance usually denotes the o,;,tflow of finished commodities from 
producei'll to wholesalers, retailers and sometimes eyeD to final CODBUmel'll. 
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CHART I 
SEASONAL MOVEMENT OF COMMODITIES IN GROUP I 
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FOOD PRODUCTS 

This may be expressed numerically by two coefficients that 
measure the amplitude of the seasonal swing: (1) the average 
deviation of the seasonal index; (2) the range, that is, the 
difference between the highest and the lowest month in the 
index. The former measures the average departure of the 
index from the level at which no seasonal change is recorded; 
the latter measures the maximum variation involved in the. 
Heasonal swing. 

Table I indicates differences so large as to preclude all 
doubt as to their significance. In all series the inflow of the 

TABLE I . 
• / AMPLITOO. or SIIIAllONAL VARL~TION8: COMMODITIES IN GROUP I 

Series Average 
Deviation 

Wheat and Flour 
Wheat, Harvest Estimate .............................. 135.4 
Wheat, Receipts at Primary Markets, 1925-31........... 1i1.7 
Wheat Flour, Trade Disappearance, 1920-31 ............. 10.1i 

Cattle and Beef 
Calves Born, 1920-24 ................................... 31.7 
Cattle and Calves, Receipts at Primary Markets, 1923-31. 13.2 
Beef and Veal, Apparent Consumption, 1923-31. .•. ... ... 4.8 

Sheep and Lambe 
Lambs Born, 1920-24 ................................... 106.1 
Sheep and Lambs, Receipts at Primary Markets, 1923-31.. 21.6 
Mutton and Lamb, Apparent Consumption, 1923-31...... 4.2 

Hoga and Pork 
Piga Born, 1920-24 ..................................... 46.1 
HOgB, Receipts at Primary Markets, 1923-31. ........ ·•• 13.3 
Pork Products, Apparent Consumption, 1922-31........ 5.9 

Milk 
Grade B, Sales by Farms, N. Y. Area, 1927-28.......... 17.3 
Grade B, Retail Sales in Quarts, N. Y. C., 1919-24. ......• 1.7 

Butter 
Factory Production, 1923-31. ........... · ... •· .. ·••·• .. · 21.2 
Apparent Consumption, 1924-31. ............. ··· .. ·.... 9.4 

Cheese 
Production, 1920-31 .................................... 23.1 
Apparent Consumption, 1920-31. •....•. ··.·······•··•·· 7.8 

Cottonseed 
Receipts at Mills, 1925-31.... • • • • • .. • • • • • .. .. . . • • • • . • .. • 88.1 
Refined Cottonseed Oil, Consumption, 1925-31......... 15.7 

Tobacco 
Harvest Estimate ..................................... 133.8 
Consum~tion in Small Cigarettes,. 1920-31. .............. 8.2 

Range 

Ii08 
181 
37 

116 
63 
28 

337 
VI 
17 

177 
liS 
24 

65 
6 

74 
39 

86 
31 

328 
liS 

G32 
30 
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raw material is clearly more subject to seasonal influences than 
is the outflow of the final product. 

A brief consideration of the seasonal pattern, that is, of the 
relative position of months in the seasonal index, clearly re
veals the causes of marked seasonal variation in supply. In 
wl:!.eat, tobacco and cottonseed the patterns reflect the familiar 
fact that in the temperate zones products mature .only once a 
year. In livestock the birth cycle is connected with climatic and 
planting seasons. The mating of sheep, cattle and hogs is 
timed so that lambs, calves and pigs are born in the spring and 
can be fed on cheap outdoor pasture. A secondary peak in the 
birth of pigs.ls timed to occur in September, probably for the 
purpose of utilizing Corn (in hogging doW'll a field) and what
ever indoor feed is to be had advantageously. 

While the seasonal peak in livestock births is in the spring, 
the peak in receipts of the product at primary markets is in the 
autumn or winter. Thus, receipts of cattle, calves, sheep and 
lambs are at seasonal peak in October, of hogs in January, be
cause of the advantage of marketing livestock after rather 
than before the end of the outdoor feeding season. 

The same set of factors determines the season in dairy prod
ucts. Since spring is the high point in the birth of calves, more 
milk is produced in the summer. The availability of outdoor 
pasture as a cheap feed further augments the supply. The re
sulting surplus of milk is reflected in a seasonal peak of sales 
even by farms that specialize in providing fluid milk to city 
consumers. Butter and cheese factories naturally find it ad
vantageous to buy.up cheap fluid milk during the summer for 
conversion into more durable commodities which will later 
be absorbed gradually by final demand. Thus, as in the case of 
livestock, climatic and planting seasons determine the vari
ability in the supply of the raw material. 

The factors conducive to mild seasonal variations in de
mand for the final product are no less obvious. Being perish
able, food products must be bought more continuously than 
such more durable articles as automobiles or clothing. Al
though the demand for these products is somewhat affected by 
weather (for example, consumption of meat and flour tends 
to be greater during cold months, consumption of milk by 
adults during the summer), or by holidays (demand for poul
try tends to be heavy during the Christmas holidays), it is 
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comparatively regular, since all these products satisfy stable 
needs, modified but slightly by the succession of seasons. 

The list of commodities might be augmented considerably 
beyond the nine presented above. Thus in both beet and cane 
lIugar the supply of the raw material is decidedly more affected 
by seasonal factors than is the demand for the finished product. 
Fruits, vegetables, poultry and eggs, and most products that 
are derived from the culmination of a process of organic 
growth are similarly affected. To increase the list would add 
but little of interest. Instead, in order to describe more pre
cisely the solution of the problem created by the disparity be
~ween the seasonality in demand and in supply, it seemed 
advisable to trace in greater detail changes in seasonal 
variations in the sequence from raw materials to finished 
commodities. 

Such an analysis is presented for three subgroups of Group 
I: (1) wheat and wheat flour; (2) dairy products; (3) fruits 
and vegetables. Wheat is representative of durable raw mate
rials that can be stored. In dairy products the raw material 
(milk) is perishable but can be converted into such compara
tively durable products as butter and cheese. Among fruits 
and vegetables, however, there are perishable commodities 
that are neither storable nor easily convertible into durable 
products; These differences in technical properties of the raw 
materials in Group I have, obviously, direct bearing upon the 
solution of the seasonal problem. 

B. Wheat, Wheat Flour and Their Products 
GENERAL CHARACTERISTICS 

Charts 2 and 3 and Table II a present in a summary fashion 
a graphical and quantitative picture of seasonal movements of 
wheat from the harvest to the outflow of the finished commod
ity to final consumers. The picture is simple but significant. 
From the harvesting of grain in various states to the con-

'The charts give an e:mct. picture of the seasonal swing and .make pOS8~ble 
graphical comparison of seasonal patterns. Because of changes m the vert~cal 
lCale of the charts, necessitated by considerations of economy of space, graphical 
comparisons of amplitude are valid only within each chart, ~r bet~ee? separate 
char1IJ with an identical vertical scale. Comparison of amplitude 18 given more 
precisely in tables that. present the average ~eviati?n ~nd the range of eac~ 
lleuonal index. In the following discUllBion no direct citation !,f these measures III 
made, but the reader will find them easily in such summanes as Table II and 
in Appendix I. 
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sumption of its major finished product, bread and baked 
goods, wheat is subject to seasonal variations. A substantial 
identity of pattern characterizes all the indexes from harvest
ing through flour production; but the swing decreases materi
ally as wheat passes through the successive stages, reaching 
its narrowest amplitude in the relatively stable demand for 
the finished product. This indicates clearly that the origin of 
seasonal disturbances is in. the organic processes of wheat 
cultivation. .coincident with this damping of amplitude are 
minor shifts in pattern. The peak in wheat flow from the fields 
is in July, in flour milling in October, in flour consumption dur
ing the winter. But the shift in timing from one link to the next 
is not as consistent as the damping of amplitude. 

Such changes in seasonality at successive, and hence co
loperatively related, stages of production are possible only if 
stocks are kept and if they are allowed to fluctuate seasonally. 
Since the most conspicuous declines in seasonal amplitude 
from one link to .the next are shown from harvesting to mar
keting, and from receipts at or shipments from primary mar-. 
kets to the grinding of wheat by flour mills, it is obviously at' 
these two points that considerable stocks are being held by 
one of the links involved. Further investigation reveals that 
it is the farmers who hold stocks of wheat and thus make the 
flow of wheat to primary markets much more even than har
vesting; and that it is largely the flour mills that hold con
siderable, seasonally variable stocks of wheat and thus carry 
the burden involved in a variable supply of raw materials to 
an evenly functiQning industry. 

Between flour production and the passing of finished goods. 
to final consumers there is undoubtedly a further decline in 
seasonal amplitude and a shift in timing. The available data 
do not admit of a more precise study of the changing seasonal 
swing and of its incidence on the various links. It is obvious, 
however, that seasonally variable stocks of wheat flour are 
carried not by the flour mills but by wholesalers and large 
bakers. 

DETAILED COMMENTS 

A closer inspection of the charts and a more minute quanti
tative analysis of the seasonal measures make possible 
numerous observations that are of interest and provide details 
supplementary to the essentials summarized above. 
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1. Harvesting 

The estimate of wheat harvest for the country as a whole 
(Chart 2) understates the extent of seasonality, in so far as 
1t combines areas in which the harvest occurs at different 
times of the year. The earliest date given by the Department 
of Agriculture (Wheat and Rye Statistics, Statistical Bulletin 
no."2, 1926, p. 23) for the beginning of the winter wheat harvest 
is May 29 in Texas and the latest, July 15, in Michigan. The 
general harvesting dates extend from June 9 in Texas to July 
23 in Michigan. The duration of the winter wheat harvest 
period in single states averages only two and a half weeks; 
26 days is the longest period, 13 days the shortest. Thus for 
each state the seasonal index of harvesting runs as follows: 
the month of harvest-index of 1200; all other months-O. 
For the country as a. whole, however, the harvest estimate 
indicates that three months, June, July and August, account 
for substantial portions of the annual harvest, and that in 
three other months, May, September and October, some frac
tion is harvested. 

In this and the four following chapters, only the national 
aspects of the seasonal problem are considered; the regional 
aspects are reserved for detailed treatment in Chapter VIII 
where indexes by states are discussed at length. But even in 
the present context, the under-estimates involved in national 
measures of seasonal variations should be kept in mind, espe
cially since they may reduce the differences in seasonal ampli
tude or timing at successive links of a related group of 
processes. Thus, while both harvesting and marketing by 
farmers show regional differences, these diversities appear 
less conspicuous in marketing than in harvesting (see state 
indexes for marketing in Appendix I). Hence, the national 
index for wheat harvesting serves to dampen the intensity of 
the seasonal swing more than does the national index for 
wheat marketing by farmers; and, when reduced to sma~er 
regional units, the drop in seasonal amplitude from harvestmg 
to marketing is still sharper than it appears in the present 
comparison in Table IL 
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TABLE n 
51 

AMI'LlTVn or B~I!(nr.u. VABlATlONI: WH~'l', WHEA'l' FLoUR AND THBIB PaoDUCTI 

Average 
Seriea Deviation Range 

WHEA'l' 

Harvest Estimate 135.4 508 

Marketing by FannerB, 19011-19 ............................ 5U; 157 
1911HIO ............................ 59.9 194 

MarketiDi by FarmerB, Selected Btatea, 1909-21 
Illinoia ................................................ 68.3 301 
Kansu ................................................ 46.6 173 
MiDneaota ............................................. 52.7 191 

Receipta at Primary Markets, 1920-24 ..................... 36.8 138 
1925-31 .. . .. .. .. .. .. . .. .. .. . 51.7 181 

Receipts at Selected Marketa, 190~16 
Chicalo ............................................... 60.0 256 
Kamra8 City ........................................... 49.3 156 
Minneapolis ........................................... 36.8 116 

Shipments from Primary Markets, 1920-24 ................• 30.5 146 
1925-31 .. .. . .. .. .. . .. .. . 36.2 130 

Visible Supply, 1918-22 .................................... 36.0 120 
1923-31 ... • . . . .. . .. . . • .. . . .. . .. .. . .. . .. . .. . 22.3 76 

Viaible Supply at Primary Marketa, Derived, 1920-24 . . . . . . 39.2 132 
1925-31 . . . . . . 30.2 119 

Exports, 1918-23 ........................................... 35.0 150 
1924-31 ........................................... 45.8 168 

Stocke held by Flour Mille, Quarterly, 1926-31 
In country elevatorB ................................ ·... 38.5 101 
In transit ............................................. 25.5 76 
In terminal elevatorB .......................... ·· .... ·.. 43.5 116 
At mille and in mill elevatorB. .. . . .•.. . . . . . .. . . ... . ..• .• 30.0 87 
Total .... .. . . .. . .. . .. .. .. . .. . • . . • .. . . .. . . . . . . .. .. . .. .. 33.0 88 

Borrowinl by 121 Flour Mills, 1919-21.. ............... ········ 25.2 86 

Wheat Grinding by Flour Mills, 1923-31 ............. ········ 7.7 28 

WHEAT FLOUR 

Production, 1918-24 ........................................ 12.6 46 
1924-31 ............ .. . . . . .. .. . .. . . . .. . .. .. . .. . . 7.8 29 

Stocke held by Mille, Quarterly, 1~1.... .. .. .. . .. .. .. .. . .. 7.0 25 

Stocks, All Positions, 1920-31 ............ · .... · ...... ·...... S.6 29 

Trade Disappearance (Consumption), 1920-31...... ...... ...• 10.5 37 
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TABLE II (CONTINUED) 

Series 
Average 

Deviation Range 
Employment 

Flour Mills, 1919 ...................................... 5.4 IS.4 
1925 •••...•............................... 3.6 14.1 
1930 •.........•................ ,........... 2.1 S.5 

Baking Industries, 1919 •.........................•.•... I.S 6.9 
1925 •.............................. • 1.4 6.0 
1930 ••........................•..... 1.4 5.6 

Sales by Federal Bake Shops, 1928-3l..... . . . . . . . . . . . . . . . . . . . 6.3 25 

2. Marketing by Farmers 

The Department of Agriculture considers as marketed only 
the part of the crop that is shipped out of the county in which it 
is grown. On this basis farmers marketed only about 68 
per cent of the total crop during the crop years 1919-29 (aver
age crop, 841 million bushels, average amount shipped out of 
the county where grown, 568).8 Thus, farmers retained on 
the average over 30 per cent of the crop. 

That there was considerable seasonal movement in these 
stocks held by farmers is evident from a comparison of the 
seasonal indexes for harvesting and for marketing. But still 
more direct evidence lies in the reports on the size of wheat 
stocks held on farms on March 1 and July 1 of each crop year; 
for the crop years 1919-29 these averaged 143 million and 34 
million bushels.8 Thus, as late as six months after the harvest, 
about 17 per cent of the old crop was still in the hands of 
farmers. Four months later the stocks dropped to 4 per cent 
of the old crop. These figures suggest that the seasonal move
ment of farmers' stocks is a rapid and rather consistent 
decline from the peak immediately after one harvest to the 
trough immediately preceding the next. 

3. Receipts at Primary Markets 

Average annual receipts at primary markets amounted 
during the years 1919-31 to 426 million bushels. This consti
tutes over two-thirds of the amount reported as shipped out 
of the county where grown. A part of the discrepB;ncy is ac-

8 See Yearbook of Agriculture, 1931, pp. 583, 592. 
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counted for by stocke at country elevators, a part by direct 
shipments from country elevators to points other than pri
mary markets. But the agreement between farmers' market
ings and receipts at primary markets is rather close in volume 
and in the character of the seasonal variations. Thus, there 
is only a slight decline in seasonal amplitude between these 
two links. 

The Federal Trade Commission's Report on tke Grain 
Trade, 1924 (VI, 83) provides figures that throw some light on 
the regional differences between the three most important 
terminal points, Chicago, Kansas City and Minneapolis. For 
the crop years 1906-07 to 1916-17 the report publishes the 
average percentage received each month. In converting these 
percentages into seasonal indexes no correction for trend was 
made, since this would have introduced only a minor change. 
These three seasonal indexes for receipts are plotted with the 
indexes of marketing for the corresponding states on Chart 2. 

These comparisons support the conclusions drawn from the 
analysis of the corresponding series for the country as a whole. 
In each series receipts at the primary market show a somewhat 
smaller seasonal swing than marketing for the state as a whole. 
The only exception is in the average deviations for Kansas 
City and the State of Kansas. Were data available on receipts 
at all the primary markets within the state rather than at one 
center only, the difference in amplitude would have been still 
more considerable. Another interesting showing is in timing. 
In all three series the peak in receipts at the center lags one 
month behind the peak in marketing by farmers. 

The greatest difference between marketing and receipts ap
pears in the comparison between Minneapolis and Minnesota, 
and the closest similarity between Kansas marketings and 
Kansas City receipts. The differences between the first two 
series are obviously due to the position of Minneapolis as a 
flour-milling center. In addition to the wheat that it receives 
from Minnesota, large quantities are also sent in fro~ other 
\yheat-growing states. On the other hand, Kansas CIty re
ceives most of its wheat from the huge granary of the State of 
Kansas itself. 
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4. Shipments and Visible Supply 

The. average annual volume of shipments from primary 
markets amounted during 1919-31 to 284 million ,bushels, that 
is, about two-thirds of receipts. This outflow is chiefly to 
secondary markets and consuming units. . The decline in 
seasonal amplitude from receipts to shipments indicates that 
considerable stock-carrying for purposes of seasonal adjust
ment takes place at the primary or terminal markets. This 
is generally recognised to be one of their most important 
functions. A portion of the wheat retained at primary markets 
is kept in stock, while some is consumed in flour mills and other 
establishments but it is impossible to distinguish between the 
two parts. As we shall see later, wheat is consumed at a much 
more even rate than it is received or shipped. Therefore, in 
an attempt to derive seasonal variations in stocks at primary 
markets as successive discrepancies between receipts and 
shipments, consumption may be assumed to be seasonally 
constant." 

An index of seasonal variations in wheat stocks at primary 
markets was constructed upon the assumption that shipments 
constitute two-thirds of receipts and that average stocks are 
equal to average monthly receipts. These derived measures 
may be compared with the indexes computed from the series of 
, visible supply' of wheat. Visible supply refers to stocks at 
interior and seaboard points of large accumulation, as well as 
to grain in transit by canal, lake and rail. The series covers 
a varying, ever increasing number of points, and for recent 
years includes an area much wider than that covered by the 
primary markets. The latter, however, probably account for 
a very large percentage of the total volume. 

Comparison of the derived and computed indexes for stocks 
of wheat at primary markets (see Chart 2) is possible for two 
periods, 1920-24 and 1925-31, into which all the series involved 
were divided for the purpose of seasonal analysis. In both 
periods there is a close and reassuring similarity of seasonal 
pattern in the two sets of indexes. For the earlier period the 
sizes of the seasonal swing also are al~ost the same. But in the 
recent period the derived index shows a much wider amplitude 
than that which was computed. This may be because the as
sumption of equality between average volume of stocks and 

"An example showing how a seasonal index for stocks may be derived from 
indexes relating to in- and out-flow of the commodity is given in Appendix I. 



FOOD PRODUCTS 55 

average monthly receipts was true of the years before 1925 
bnt not of the period since 1925. During recent years stocks 
of w~eat have expanded and their ratio to monthly receipts 
has rlsen very sharply. Thus, average monthly receipts in
c~e~sed 14 per.cent from the first to the second period, while 
Vlslble supply mcreased 116 per cent. Were a larger ratio of 
stocks to receipts allowed in our derivation of the index for 
the later period, the derived index would have shown a milder 
swing with an amplitude close to that of the index computed 
for visible supply. 

5. Stock, of Wheat Carried by Flour Mills and Flour 
Production 

Quarterly data on wheat grain owned by the flour mills 
classify total stocks into those: (1) in country elevators; (2) 
in transit; (3) in private terminal elevators; (4) in public ter
minal elevators; (5) at mills and in elevators attached to the 
mills. For the present purpose stocks in private and public 
terminal elevators may be treated as one. The relative impor
tance of the four groups is indicated by the average number of 
bushels of wheat at each point in 1930: in country elevators 7 
million; in transit 12.6 million; in terminal elevators 17.9 
million; at mills and in mill elevators 76.1 million. Thus about 
three-quarters of total mill stocks were held at mills and in 
elevators attached to the mills. 

There is an interesting con~rast between the seasonal swings 
in stocks held at the elevators attached to the mills and in 
stocks in other elevators (Chart 3). Mill elevator stocks and 
stocks in transit show an amplitude appreciably lower than 
that in stocks at country and at terminal elevators. Obviously, 
the portion of wheat stocks that is retained by mills in elevators 
other than their own represents the auxiliary and hence most 
variable elements in their holdings. This is esp,cially true 
of stocks at terminal elevators, whose seasonal index shows the 
highest amplitude of all four, and whose pattern suggests that 
these stocks are kept high only as long as stocks at mills are 
large. Thus, volumes at terminal elevators cQntinue to rise 
from the third quarter to the last quarter of the year, part of 
the new wheat arriving for the mills being stored ~utsid~ of t~e 
overloaded mill elevators. On the other hand, mill holdmgs m 
terminal elevators decline to their lowest at the end of the sec
ond quarter. 
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That flour mills carry large seasonal stocks of wheat may be 
seen from the seasonal index of their total stocks of wheat 
grain. Immediately after the harvest they buy wheat heavily 
and allow their stocks to fluctuate with the inflow of wheat as 

CHART 3 
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measured by farmers' marketings. Of course, their holdings 
do not vary to the full extent that would be inferred from 
farmers' marketings. But from a comparison of their stocks 
with the visible supply of wheat, which reflects holdings also 
by the grain trade, it is clear that the mills as well as the trade 
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itself carry seasonal stocks, thus taking the burden from the 
farmer or any middlemen that may intervene between him and 
them. 

This importance of the mills as grain traders is reflected 
~lso in th.e fact that the milling concerns make the grain trad
mg functIon a separate and autonomous part of their business. 

Apart from Bide.-li.Des such as breakfast cereals and compounded feeds, 
~e profits of a. ~lllm~ ~~ncem proceed separately from the grain divi
lIon and the milling dIVISIon. In a sense, these are antagonistic, that is, 
a Ie8.IIOn favorable ~ larger profits on wheat is likely to show smaller 
profits on flour and VIce versa. The crop year 1929-30 in the United States 
waa one unusually favorable to profit on handling wheat and not con
ducive to profit on merchandising flour, so much so 88 to lead to the exag
gerated but illuminating declaration in an editorial in the Northwestern 
Miller of July 9 that milling concerns with large storage facilities would 
have done better if they had shut down the mills and operated solely 88 
wheat dealers. In most large mills the milling division buys ita wheat 
from the grain division day by day, at the prices of the day.' 

Seasonal variations in wheat stocks held by mills do not ap
pear to be necessitated by similar variations in the demand 
for flour. Consumption of flour may be said to be fairly con
stant; if it varies at all it is to rise slightly in cold weather. 
U a substantial seasonal swing exists in flour production and 
wheat grinding, it is imposed by seasonality in the wheat 
supply. 

This impression is confirmed by a comparison of the sea
sonal index for wheat grindings with that for total stocks kept 
by mills. While the seasonal swings are similar in pat
tern, the size of the former is appreciably less. From a sea
!1onal peak twice as high as that for grindings, stocks decline to 
a trough about five times as low. This is in no way attributable 
to the small volume of stocks as compared with grindings. For 
1929 the mills reported average stocks of about 125 million 

• Wheat Studies of the Food Research Institute, Stanford Ubiversity, VII, 
DO. 1 November 1930 The United Statea Wheat Flour Ezptrrt Trade, pp. 42-3. 
An~ther substantiation of the wheat stock C&lTYing function of 110ur mills, 

and ODe that throws light on the credit side of the business, lies in the monthly 
borrowings by 110ur mills to finance their wheat purchases and the C&lTYing of 
stocks. In its report on the Wheat Flow' Milling IndtllJt7ll (May 1924), the 
Federal Trade Commission quotes data for monthly borrowings by one h~ed 
and twenty-one l10ur milling concerns for the yea.rs 1919-21 ~p. 30). The mdex 
computed from these data is plotted on Chart .3, .tog.ether With those .for qua~
terly stocke and monthly visible supply. The mmilarlty of the .three mdexes 18 

a further indication of the stability of the seasonal pattern m wheat stocke 
carried by 110ur mills. 
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bushels, while grindings averaged about 44 million bushels a 
month. In other words, the average volume' of holdings was 
about three times as large as that of monthly grindings. The 
consideration of,seasonal indexes for the production of wheat 
flour yields the same conclusion, these indexes repeating the 
showing of wheat grindings. 

,6. Wheat F'lour Stocks and Their Disposition 

Wheat'flour is either' shipped immediately to the purchaser 
or retained by the mill. The data on flour stocks kept by mills 
show that, in contrast to wheat grain stocks, they are not large. 
The mills that supplied data on wheat stocks and mill
ing (representing 90 percent of the industry) held average 
stocks of flour during the last five years of about four million 
barrels. As their monthly production wa!'\ above nine million 
barrels, their holdings of flour were equivalent to at most half 
a month's production. The seasonal indexes for the two series 
on wheat flour stocks reflect a similar type of movement, trac
ing a pattern that is almost an exact duplication of that in 
output itself. In view of what was just said con.cerning the 
nature of these stocks, this was to be expected. These stocks 
are not an accumulation of flour in a pool; in which dis
crepancies between inflow and outflow may gather. They 
are merely the level of the flow of flour from production 
through the mill warehouses almost directly into other hands. 
If there is any discrepancy between the seasonal in the final 
consumption of flour and that in output, it is obviously not the 
mills but some other economic agents who carry the seasonal 
burden of large stocks of flour. 

Accordingly, the series commonly labeled flour consumption, 
which is usually computed from output, stocks, net exports and 
shipments to possessions of the United States, is not a series 
of actual consumption of flour either by commercial bakers or 
housewives. It reflects, disregarding export and shipments 
by flour wholesalers and de'alers, the movement of flour from 
,the mills to domestic dealers, ,bakers and retail outlets. 

No definite statistical information is available on th~ flow of 
,flour once it leaves the mills. But' the Food Research Insti
tute 8 made an attempt to estimate the changes, in total stocks 

8 Wheat Studies, IV, no. 2, December 1927, Statistics oj American Wneat 
Milling and FlouT Disposition since 1879, pp. 63-102. 
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of Bour. The assumption upou which the estimate is based is 
that Bour is consumed in fairly even quantities throughout the 
year. While it is admitted that consumption may be slightly 
heavier during the winter than in summer, this difference is 
disregarded. With allowances for changes in the number of 
days in the month and for the trend from year to year in per 
capita consumption, final Bour consumption is then computed 
for an increasing population. 

The comparison of consumption thus computed, with out
put, adjusted for net exports and shipments to United States 
possessions, indicates the monthly additions to or subtractions 
from total Bour stocks. From these net changes in total stocks 
it is possible to subtract the net changes in producers' stocks, 
and thus obtain net changes in stocks kept by wholesalers, 
bakers, retailers and final consumers. 

Such a series of net changes in total stocks, primary and 
non-mill, is given by the Food Research Institute for the four 
years 1923-27. We have no definite base to which these changes 
could be related (with the exception of the mill stocks), but it 
is still possible to average them for the four years and com
pare both the magnitude and the timing of the seasonal 
variations. 

Four years is a rather brief period for which to compute 
seasonal indexes, but stability of the seasonal in the series is 
conspicuous, as shown. by the following means of the two and 
four (three and five for some months) central items. In each 
instance the means were corrected to make the algebraic sum 
for the year equal zero. 

The comparison thus afforded reveals interesting differ
ences. In terms of absolute amplitude the largest seasonal 
variations are in total Bour stocks, although those in non-mill 
stocks are almost equally violent. The variations in mill stocks 
are only from one-third to one-half as large as those in the 
other groups. Whether this difference in amplitude would 
persist were the absolute figures related to the average 
size of stocks is, of course, a question. As was noted above, 
mills carry quite small stocks; therefore, the small absolute 
variations may arise partly from the small absolute volume. 
Wholesalers and bakers may carry much larger stocks of flour 
than do the mills and in that event the large absolute varia
tions would app~ar much smaller when converted i,nto per-
centages. 
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However, it is obviously' the wholesalers, bakers and re
tailers who carry the stocks and take the speculative risks as 
well as assume the task of reconciling fluctuating output with 
constant demand. Looking at the seasonal pattern of their 
stocks, we find significant differences from the swing in mill 

ARITBMI!1J'lC MI!lAN OF CI!lNTRAL ITEMS, NI'1l' CHANGES IN NON-MILL AND 

TO'IAL FLOUB STocKS 1923-1927 
Mill Stocks 

Non-Mill Stocks Total Stocks Difference Between 
r--

, 
40r5 

,..---.A..--..-.. Col. W and 
20r3 20r3 ·4or5 Col. (e) 

(in thOtl8and, oj bushels) 

End o(Month (1) (e) (S) (4) (6) 

Januar,y •••.•••. 1733 1830 1792 1828 2 
February .•••••• 1639 1939 1274 1599 - 340 
March ......... 1651 1487 774 672 - 815 
April .......... - 115 - 91 - 714 - 665 - 574 
May ••.•••••••. - 930 - 867 -1845 -1812 - 945 
June •.••••••••• -1936 -1884 -2777 -2679 - 795 
July •••••••...• -3238 -3066 -2942 -2799 -267 
August ••••••.•• - 2156 -2286 -1817 -1909 373 
'September ••••. -1625 -1753 - 195 -425 1328 
October ••••.••• 605 647 1990 1982 1335 
November ..... 1852 1788 2429 2373 585 
December •••••• 2521 2255 2030 1840 - 415 

Range •••••••• 5321 5172 2380 
Average devia-

tion from 0 .• 1658 1764 648 

stocks, which have a flat peak in September and October 
and a trough in May. (Note that the index for these net 
changes in mill stocks is almost identical in pattern, as it should 
be, with the index of wheat flour stocks, all positions.) But the 
stocks in the hands of wholesalers, bakers and consumers have 
a trough in July, that is, two months later, and a peak in De
cember, also two months later. 

7. Flour Milling, Baking and Bakery Sales 

Flour sales in the United States may be divided into six groups with 
considerable overlapping and varying widely from region to region. as 
follows: (1) flour passing into household consumption, distributed 
through chains or individual retailers; (2) flour sold to institutions, 
public and private, including the Army and the Navy; (3) flour sold to 
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large bakerie.; (4) flour Bold to Bmall bakeries and paatry shops' (5) 
flour BOld to public eating placeB, directly or indirectly through middle
men; and (6) flour paying to export. 7 

Monthly series on employment are the only ones available to 
throw light on the similarities and differences in the seasonal
ity of the 1l0ur milling and the baking industries. A compari
son of the seasonal swing in, 1l0ur output with those for 
employment in 1919, 1925 and 1930 reveals an essential simi
larity in pattern but a significant difference in amplitude 
(Chart 3). Thus, for 1930 the range in employment was only 
8.5, while that in output was 29. But the decline in amplitude 
revealed during the period by employment agrees with the 
showing of the seasonal indexes for lloor milling. 

The seasonal pattern in employment in the baking industries 
differs materially from that in 1l0ur milling, but the significant 
feature is the narrower amplitude of the swing in the former. 
Throughout, the range in the baking series is appreciably 
lower than in 1l0ur milling (Table IT). We may infer that in 
output also the baking industry is subject to milder seasonal 
swings than the 1l0ur industry. The gradual damping of the 
seasonal swing from the raw material to the finished product 
may be expected to continue through baking, which shows a 
milder swing than does 1l0ur milling. 

No data are available on the movement of 1l0ur or of bakery 
products through the hands of wholesalers and retailers, nor 
any precise information on their stocks. The recorded series of 
wholesale and retail trade represent sales by grocery whole
salers and retailers. Since in these series 1l0ur and bakery prod
ucts are more than outweighed by a variety of other goods, 
it would be inappropriate to compare seasonal indexes for 
total grocery sales with the movement of 1l0ur and bakery 
products only. Some information, however, is contained in a 
series of monthly sales by a large concern, the ~e~e~8:1 Bake 
Shops, which operates directly or through subsldianes as a 
chain of about 100 retail bake shops in eastern, southern and 
middle western sections of the United States. The company 

'Whea.t Studies of the Food Research Institute, VII, no. I, November 1930, 
p. 43. According to the census report on the ~r!bution of ~Ies in 1929 of the 
manufacturing plants in the Hour and other gnun-mlll prod~cts JDdustry, 9 per cent 
of sales went to the manufacturers' own wholesale and re~ail branches, 40 per ~nt 
to wholesalers 27 per cent to retailers and 24 per cent dIrectly to users (bakenes, 
manUfacturers' of food products, institutions, farmers, etc.). 
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specializes in the production of sweet bakery goods, such as 
cakes and pastries. Also, lunch departments have been m
stalled in several stores.8 

The sales figures are available for only 1928-31, but the 
seasonal swing is so clear-cut and stable that a significant mea
sure may be obtained in spite of the brevity of the period. The 
ratios (to the thirteen-month moving average) are as follows: 

Middle Average 
Ratio of Three 

Middle Averaa'e 
Ratio of Three 

Middle AVer8A'e 
Ratio of Three 

January ... 98 99 May.. .... 98 97 September .. 93 93 
February .. 100 100 June ...... 91 91 October .... lOS 107 
March ..... 113 111 July ........ 90 89 November .. 103 104 
April ...... 101 101 August .... 93 94 December .. 114 114 

In evaluating the significance of this seasonal index of retail 
sales it must be remembered that these sales are in dollar 
volume and that shifts in demand between standard cheap 
goods, such as bread, and the more expensive pastries may ac
count for a large part of their seasonal movement. Thus the 
two peaks, in March and in December (Chart 3), are un
doubtedly associated with larger purchases of cakes and pas
tries for the Easter and Christmas holidays. Also, part of 
the summer drop is explained by a considerable decline in 
demand for sweet baked goods. The decline in the demand for 
bread, if any occurs during hot weather, is probably not as 
large. In terms of commodity units of the simpler type, such as 
bread, the seasonal swing in retail sales must undoubtedly be 
much milder than that shown by the sales of the Federal Bake 
Shops. But even as the index stands, its swing is smaller than 
that of any production index encountered heretofore. 

C. Dairy Products 
GENERAL CHARACTERISTICS 

Wheat is a comparatively durable raw material. Its loss of 
weight in storage is quite small, and for the purpose of milling, 
wheat kept in stock under proper conditions is as good as grain 
just received from the fields. But not all raw materials in 
Group I are so durable. There are also perishable raw ma
terials, some not capable of preservation, others equally per-

8 From the description of the business in the Corporation Records of the 
Standard Statistics Co. 
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ishabl~ but convertible into durable goods. For perishable raw 
materials, of course, an entirely different solution of the sea
Bonal problem must be sought. Unlike wheat they cannot 
be kept in stock. Either final demand must a'dapt itself to 
the seasonal swing in supply, or, if possible raw materials 
must be converted into durable goods befo~e they can be 
stocked for eventual absorption by final consumers. 

Milk and cream, whose seasonal movements are summarized 
briefly in Charts 4, 5, 6 and Table III, are typical of perishable 
raw materials in Group I that may be converted into durable 
goods. Fluid milk is perishable, and the demand for it by final 
consumers is relatively constant through the year. The pro
duction of milk, on the contrary, is subject to marked seasonal 
variations, natural conditions of pasturage favoring increased 
milk production during the summer. It is true that with the 
development of urban demand for milk, recourse is had to the 
more expensive winter dairying to supplement summer dairy
ing. This serves to overcome the winter shortage of milk that 
is created by the disparity between the influence of original 
seasonal factors on milk production and on demand by con
sumers. But at best a change from summer to winter dairying 
is a slow, costly process. 

The problem of the surplus milk available in summer is 
solved by the conversion of milk into more durable goods, 
primarily butter. With the development of cold storage, such 
durable goods maybe kept in stock until final consumer de
mand forges ahead of the output of the industry. 

Thus, the seasonality in the supply of raw milk imposes 
marked seasonal variations upon the production of such dur
able dairy goods as butter, condensed and evaporated milk 
and cheese, their output being at peak dur!ng the summer, 
when fluid milk is abundant and cheap. In Its own turn, the 
summer peal: production of durable dairy goods tends to 
lower their prices and to exercise a marked effect upo;U t~e 
production of substitutes. For example, the seasonal swmg lD 
the production and consumption of oleomargarine, .the!ll0st 
important butter substitute, shows seasonal peaks lD wmter 
and troughs in summer, apatte~ attributable ~ot to any fac
tors in the production of margarlDe but to an adJustment to the 
seasonal swing in the production of butter. . . 

The original seasonal factors in the output of raw milk thus 
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radiate their influence far along the sequence of production 
stages. At ,the source these original forces are only partly 
overcome by the development of winter dairying. Such an 
ema~cipation from the disturbing seasonal factors is, of 
course, true of a large dairying area taken as a whole rather 
than of the single farms, which usually specialize either in 
winter or in summer dairying. But even for large dairying 
areas a complete balancing of the summer and winter system 
and the consequent possibility of producing butter, cheese 
and other durable dairy products at an ~ven rate appears 
more costly and less preferable than a preponderance of sum
mer dairying with its consequent seasonality in the production 
of such durable goods. 

DETAILED COMMENTS 

1. Fluid Milk and Cream 

a. Sales at Retail and Wholesale and Total Receipts at City 
Of the total quantity of milk produced in the United States 

about 46 per cent is consumed for household purposes in the 
form of milk and cream, and about 47 per cent for manufactur
ing, the latter including diverse products, such as butter, 
cheese, condensed milk, ice cream.8 

In studying seasonal changes in the supply of fluid milk and 
cream it seemed best to ascertain first whether ultimate de
mand fluctuates significantfy and then to trace the seasonal 
movements to their origin in the supply of the raw material. 
Detailed data are available for two urban centers-New York 
and Chicago-while a less extensive study has been made for 
Los Angeles.tO Only the data for New York City are pre
sented; data for Chicago confirm on the whole the showing for 
New York. 

Seasonal changes in consumers' purchases of different 
types of milk and cream are compared graphically on Chart 4 

o U. S. Department of Agriculture, Yearbook 1922, p. 293. 
10 For New York City, see H. A. Ross, Some Factors Affecting the Demand 

/OT Milk and Cream in the Metropolitan Area 0/ New York, Technical Bulletin 
of the U. S. Department of Agriculture, No. 73, June 1928; for Chicago, H. A. 
Ross, The Marketing 0/ Milk in the Chicago Dairy District, University of Illinois 
Agricultural Experiment Station, Bulletin No. 269, June 1925; for Los Angeles, 
Leland Spencer, An Economic Survey oj the Los Angeles Milk Market, University 
of California, Agricultural Experiment Station, Bulletin No. 513, May 1931. 
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with sales by wholesalers. The factors determining these 
changes for. each specific commodity have been described fully 
by H. A. ROSS.ll 

RETAIL 

Quarts, Grade B 
Retail sales of quarts of grade B milk increase slowly with the increas

ing temperature and reach a peak late in June. The. temperature, of 
course, continues to rise, but schools close at this time, and the vacation 
migration causes an abrupt drop in demand. During Julyand August 
there is a. continual movement of people to and from the city, but the 
out-of-city movement is the heavier, and sales continue to decline until 
the last of August. With the opening of schools, the cityward movement 
of population sends demand sharply upward. This trend continues until 
about the first of October, by which time practically all vacationists have 
ret)lrned, and the cold weather causes a falling-off in demand. 
Quarts, Grade A 

A somewhat similar seasonal variation is shown by the sales of quarts 
of grade A milk, although minor differences may be noted. Sales fall 
off much more in the summer, and the low demand begins before schools 
close and continues after they have opened, because a larger proportion 
of grade A milk is consumed by children not yet of school age, and many 
families can leave on their vacations without waiting for the close of 
school. Similarly, they are under no necessity of returning for the 
opening of school. 
Quarts, Certified 

Certified milk is consumed so largely by children under school age 
that, unless there are older children in the family, no attention need be 
paid to the opening or the closing of school. As a result the vacation 
decrease covers a still longer period. Neither grade A nor certified milk 
shows the sharply marked changes in demand which characterize the 
vacation period in the case of grade B milk. 

There is a slight increase in sales of certified milk in the coldest 'Part 
of the winter, when sales would naturally be expected to. decline. This 
appears to be due to a distinct seasonal variation in the number of births 
in New York. 
Pints, Grade B 

The sales of pints of grade B milk present a different picture, because 
a much greater proportion is consumed by adults. Temperature affects 
the adult demand for milk much more than it does the children's demand, 
because children do not shift from milk to tea or coffee as do adults. The 
drinking of milk with luncheons has much to do with the high summer 
demand. Working people who lunch down town consume large quantities 
of milk when the weather is hot, but when the weather is cold they change 
to a hot drink, and the demand for pints is therefore much greater in 

11 The quotations are from Some FactoTs Affecting the Demand Jor Milk and 
Cream in the Metropolitan Area oj New York, pp. 22, 24-30. 
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lummer than in winter. Vacations tend merely to check the increase 
rather than to caWle an actual decrease. 
Cream 

Retail aalee of extra-~eavy cream reach their peak sbout the first of 
June, when fresh berrIes are on the market and before the vacation 
~igration has begun. Sales at this time are more than 40 per cent 
hIgher than ~ey are at the lowest point, in the latter part of August, 
when th~ ID;U1mum number of pe~ns are out of the city. With the return 
of vacatioIDsts the sales of cream rlSe, but the berry season is past and the 
high point in the fan is 17 per cent below the early summer peak. Light 
cream, on the other hand, faila to show as high sales when the berries 
are on the market. It is used in the home largely for coffee and the 
demand is therefore high in winter and low during the hot we~ther. 
Buttermilk 

Buttermilk is a popular summer drink, since many persons consider 
the acid taste very refreshing during hot weather. Retail sales of this 
product reach a maximum about the last week in June, at which time 
the demand is almost three times as great as in the coldest months. 

WHOLESALB 

The seasonal variation in wholesale sales differs from that in retail 
salel because a number of new factors of demand are introduced ..... 
In addition to the bulk and bottled products sold to stores for re-sale to 
the consumer, large quantities of these products are sold to hotela, rea
tsurants, stands, schools, hospitala, prisons, and like places, where they 
are consumed on the spot instead of being taken into the home. Smaller 
quantities of milk, cream, and condensed milk are sold also at wholesale 
to confectioneries, where they are made into ice cream or served in various 
ways at the soda fountain. 

In most of the wholesale outlets for dairy products the adult con
lumers predominate, whereas in the retail trade the greatest proportion 
of the milk consumption is by babies and young children. Because of the 
greater tendency of adults to change their consumption with the weather, 
wholesale aalea of almost all dairy products rise in the summer and fall 
in the winter. Even the vacation migration, so pronounced in retail 
sales, is much less effective here because these employed adults ordinarily 
have but a brief vacation. Furthermore, it appears logical to assumll that 
dipped-milk sales are little affected by vacations because of the economic 
status of the purchasers. It alao seems proba~le that there is some shift 
from retail deliveries to store purchases durmg the hottest months by 
families who are too poor to keep ice, and by that increasi,ng class of 
people who depend on delicatessen stores for meal-to-meal purchases. 

Milk 
•••• With the exception of quarts of grade ~ milk, the summer 

increase in wholesale sales is checked by the vacation movement out of 
the city Since sales of quarts of grade B milk continue to rise until 
about th~ first of August, when the temperature reaches its maximum, it 
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TABLE III 

AHpLITUllIl OF SJIlASONAL VARlATIONS: MILK AND CREAM 

Series 
Average 

Deviation 

MOVIIMENT OF MILK AND CREAM, N. Y. c. 

Retail Sales, 1919-24 
Milk, Grade B, Quarts .........•.•.................. 

,e "A, ,e .••......•..•.......••..•...... 
" "B, Pints ......................•....... 
" Certified, Quarts ............................. . 

Buttermilk ..•..................................... 
Cream, Light .•................•.................... 

,e Extra Heavy .............................. . 

Wholesale Sales, 1920-24 
Milk, Grade B, Quarts ........................... '.' • 

" "A, ,e .........................•.... 
" "B, Pints .•............................ 
" "B,Bulk ............................. . 

Buttermilk ....•................................... 
Cream, Light .......................•.............. 

,e Extra Heavy .............................. . 

Receipts of Milk 
N. Y. C., 1920-31. .•...•...•....•......•...•...•...• 
Boston, 1920-31 •.••••.....•.•......••..•........•.. 

Receipts of Cream and Condensed.Milk at N. Y. C., 1905-09 .. 
1919 
1931 

MOVIIMENT OF MILK AND CRJIlAM FROM FARMS \'0 CITIES 

Receipts of Milk at Cream-Shipping Stations, N. Y. Area, 1924. 

Delivery of Milk to 30 Shipping Sta~ions, N. Y. Area. 1910-14 .. 
1920-24 .. 

Daily Deliveries per Dairy, N. Y. District, 1922-30 ......... .. 

Raw Milk Production, Minneapolis District, 1920-31 ......•• 

Milk Sales by Farms 
Chicago District, 1920-22 .......................... . 
Inner Part of Chicago District, 1918-22 .•.....•••.••• 

1.7 
3.2 
5.6 
3.2 

30.8 
5.7 
6.6 

14.8 
6.8 

15.4 
7.1 

48.7 "' 
19.9 
15.3 

4.2 
5.3 

29.7 
32.8 
20.2 

30.5 

16.1 
13.4 

15.3 

13.2 

13.2 
12.9 

Range 

6 
16 
19 
14 

106 
24 
31 

48 
22 
48 
26 

176 
69 
51 

18 
23 

98 
111 
70 

112 

55 
45 

58 

47 

44 
38 
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TABLE III (OONTINUBD) 

Series 
Average 

Deviation Range 

1I0000llmf'l' or IIILK noll I'ABII. (N. T. AIIEA) 

s.u.. 01' MIL .. Jlf RlLATION '10 Cow. FusBII:NINO 

70 FanDII Producing Grade A Milk, 1927-28 
Sale. of Milk...................................... 17 B 70 
Proportion of COWl Freshening..................... 6U 267 

CliO Farm. Producing Grade B Milk, 1927-28 
Sales of Milk...................................... 17.3 65 
Proportion of CoWl Freshening..................... 43.5 195 

641 Fal"llll Producing Milk, 1927-28 
Sales of Milk...................................... 15.2 58 
Proportion of COWl Freshening..................... 43.0 191 

Winter Dairies, 1921-25 
Cows Milking ..................................... 12.6 46 
COWl Freshening ••••..............•............... 69.6 250 
COWl Dry ......................................... 62.9 228 

8.u.J:a 01' MIL .. noM 641 FABMI GaoUPID BY 

Pasture per Cattle Unit, 1927-28 

Group I (1.6 acres of pasture) .....••.......•......• 
.. II (2.9 " " .. ) •••.••••••.••••••••••• 
" m (4.8 ., "' I. ) •••••••••••••••••••••• 

.. IV (7.6 " " " ) •.•.•••••••••.•••••••• 

Silage Fed per Cattle Unit, 1927-28 
Group I (none) ................................... . 

" II (1.4 tona ilf silage) .....••.•........•••.... 
" m (2.9 " " ) ••••.•••••••••..•••••••• 
" IV (5.1 " " ") .••••.••••••••.•••••..•• 

Amount of Milk Produced per Cattle Unit, 1927-28 
Group I (3.3 tbOUBanda of lb •• of milk) ............ . 

" II (4.6 " """") •••..••.•••••. 
II m (5.4 " """") ••••••••••••• 
" IV (6.6 " u,," ,II ) ••••••••••••• 

II V (7.3 " """" ) ••••••••••••• 
.. VI (8.4 " .."....) •••.• 0 .. 0 .... 

II VII (9.9 II ...." .. ) ........ 000 .. 

14.3 
14.7 
16.7 
24.2 

22.7 
22B 
13.0 
16.8 

40.5 
29.3 
20B 
14.0 
12.3 
15.3 
13.6 

57 
53 
61 
84 

82 
83 
42 
54 

141 
110 
79 
55 
43 
43 
49 
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appears that this commodity is the one most affected by the shift of 
the household trade from retail deliveries to store purchases. 
Cream 

Wholesale sales of extra-heavy cream are greatest at th.e height I of 
the berry season, being about 75 per cent above the low point in December. 
Sales of light cream and condensed milk, on the other hand continue to 
rise until the last week in June, since the ice cream demand affects them 
more than it does sales of the high-testing cream. 

This analysis affords an adequate explanation of the diverse 
'patterns in the sale of milk and cream products at retail and 
wholesale. The comparison in Table III shows clearly that: 
(1) with the exception of buttermilk, retail sales of milk 
and cream are characterized by mild seasonal variations; 
(2) sales at wholesale are characterized by a seasonal ampli
tude higher than that for sales at retail; (3) although grade B 
milk (quarts) sales at retail are subject to a much smaller sea
sonal than those of grade A milk, the reverse is true of sales 
at wholesale. This may be attributable to the fact that most 
grade A milk sold at wholesale goes to hospitals and institu
tions that demand milk the year round, while sales of grade B 

, are made primarily to restaurants and retail stores, where the 
demand fluctuates considerably with the weather and the va-
cation movement. 

A summary measure of total consumption by final con
sumers is presented by the receipts of milk or cream at any 
city (Chart 5). Both products are perishable and hence can
not be kept in stock for any length of time; and the industrial 
demand for them in a city like New York or Chicago is likely 
to be negligible as compared with consumers' demand. Indexes 
for receipts of milk in New York City indicate clearly that sea
sonal variations are mild. Receipts are slightly larger than 
average in summer and slightly smaller than average in winter. 
In'total consumption, therefore, not the vacation exodus from 
the city but the increased demand by adults in warm weather is 
the predominant factor. A similar picture is presented by 
receipts in Boston. 

Total demand for cream and condensed milk is subject to 
a strikingly different seasonal swing, constant in pattern but 
rather variable in magnitude. The peak occurs in June, before 
the vacation exodus has affected the urban population, and is 
evidently connected with the consumption of berries. Varia
tions in the demand for heavy cream for use with berries out-
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weigh the milder Buctuations in the consumption of light cream 
for coffee and ice cream. 

b. Deliveries to Shipping Stations, Production and Bales by 
Farms 

Data throwing light on seasonal variations in milk supply 
are available o~y for single districts. Fortunately for pur
poses of comparison, however, these cover the same districts 
for which information is available on receipts and sales at 
retail and wholesale. Furthermore, though some series cover 
only one year, the seasonal swing is so large as compared with 
other changes. that it can be measured with reasonable ac
curacy. 

Of the seasonal indexes presented on Chart 5 two yield defi
nite information on the receipt of milk by plants that supply 
New York City. These receipts do not accurately reBect the 
production of milk, for, of course, farms may prefer to retain 
varying proportions of milk output in the different months of 
the year. Besides, milk shipping stations are not the only re
cipients of milk; condenseries, butter and cheese factories, etc., 
also consume milk. But since milk shipping plant receipts do 
reBect the stage in supply nearest to its arrival in the urban 
center, the difference in seasonality between milk deliveries 
to the shipping stations and milk receipts at N ew York City is 
striking and at first incomprehensible. The seasonal pat
tern of milk deliveries to the shipping stations is fairly similar 
to that in receipts, with a peak in Mayor June and low levels 
during the winter, but the difference in amplitude is striking. 
It would seem either that the shipping stations retain some of 
the milk they receive or that there is some diversion of the 
supply between the shipping stations and New York. The 
former proves to be the case. 

In 1922 and 1923, lI.uid-milk-shipping stations handled 56 per cent 
of all the milk delivered by farmers to the milk plants in ~hese counti~s_ 
O~ the milk handled by these plants, 69 per cent was shipped. as lI.wd 
JDllk and 22 per cent was shipped as cream, only 9 per cent beIng used 
for manufacturing.lI 

Comparison of milk deliveries to shipping stations with 
milk receipts at New York brings out clearly the disparity 

• 12 L. J. Norton and Leland Spencer, A Preliminary. Survev 01. Milk Ma~keting 
HI New York, Cornell University Agricultural Expenment Station, BuIletm 445, 
November 1925, p. 24. 
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!>etween the. s~asoniU movem~nt .of demand a~d s.upply that 
IS characterlsbc of the raw mllk mdustry. Dehverles at ship
ping stations reflect total sales by farms. Receipts at New York 
measure total demand. The disparity between demand and 
supply is overcome by the conversion of milk into cream. In 
the industry as a whole the seasonal disparity between the 
supply of fluid milk and the demand for it by final consumers 
explains the seasonality in the production of the more durable 
dairy products, especially butter and cheese. 

Seasonal variations in raw milk deliveries to shipping sta
tions are an almost exact reproduction' of fluctuations in total 
output of milk. This may be gathered from an inspection of 
the indexes relating to the Minneapolis-St. Paul, the Chicago 
and the New York districts. The pattern in each, with its peak 
in May-June, its trough in September-November, is similar to 
the patterns for New York State. There is apparently some 
powerful common factor that makes for one and the same 
type ot'"seasonal swing in milk production in diverse regions. 
And if the indexes for receipts of milk in New York City and 
Boston may be taken as typical of all urban centers, the dis
parity in amplitude between urban consumption and total pro
duction in the United States becomes a country-wide charac
teristic of the industry. 

Farms sell the larger portion of their milk and in most 
instances milk sold may be considered as measuring produc
tion. Thus, the farms that produce grade A and grade B milk 
in the New York milk-producing area sell 96 and 92 per cent, 
respectively, of their production in the form of loose milk.lI 
The indexes of 'their sales, even though they cover only one 
year, may be considered as representative of the seasonal pat
tern in milk production. 

Farms that produce grade B milk are the more numerous 
;u;W engage chiefly in summer dairying. Farms that produce 
grade A milk usually engage in a more intensive type of dairy
ing and most of their cows freshen in the autumn. This differ
ence between the seasonal patterns of sales, which is indicative 
of a difference in the basic dairying system, does not seem to 
be necessitated by any difference in consumers' demand, for 

11 M. P. Catherwood. A StotiBticalStudy 0/ Milk Production /or the New York 
Market, Cornell Univel'l!ity Agricultural Experiment Station, Bulletin 518, April 
1931, p. 90. 

4 
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consumers' demand, as expressed iIi sales both at retail and 
wholesale, follows more or less the same pattern for grade A 
and grade B milk. However, since most of grade B milk is con
sumed by adults, its summer peak of consumption is more 
conspicuous than that of grade A. 

The production of cream, if it may be judged by receipts 
at the cream shipping stations (Chart 5), follows very closely 
urban demand as expressed by receipts at the urban center. 

c. Sales by Farms and the Dairying System 
The seasonal factors in production become clear upon in

spection of Chart 6, which presents the data on cows freshen
ing ona number of farms in the New York dairy district, all 
farms and by groups. The close relation between changes in 
milk sold (that is, milk production) and number of cows fresh
ening is clear. For all farms, both those producing grade A, 
for which the peak of freshening is in September, and those 
producing grade B, for which the peak is in March, the high 
and low levels of milk production regularly lag behind the high 
and low points in the number of cows freshening. 

It is not the number of animals freshening in a given month 
but rather the cumulation of cows milking that determines the 
volume of milk production. At any given time cows milking 
outnumber those freshening. Consequently, the seasonal varia
tion in the number of cows milking and, therefore, in milk pro
duction, is likely to be of a much smaller magnitude than in the 
number of cows freshening. 

This expected difference in the size of the seasonal swing in 
the number of animals freshening and in milk production is 
found in the data on the number of cows milking, dry and 
freshening on one group of winter dairying farms in the New 
York district (Chart 6). The seasonal swing in the number of 
cows both dry and freshening is as wide as that observed in 
the other series of the same type. But the variation in the 
number of cows milking is much more comparable in respect of 
amplitude to the seasonal swings in the amount of milk sold, 
and should be, if anything, milder. -

The most important cause of seasonal variations in the num
ber of cows freshening and in the production of milk is the 
factor that exercises such far-reaching influences in determin
ing the seasonals of all crops, namely, the climate. To have 
cows freshen in spring is convenient because in succeeding 



CHART 6 
SEASONAL MOVEMENT OF MILK FROM FARMS BY TYPE OF 
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months, when increased feeding is necessary for maximum 
yield of milk, pasture is available. A cow that freshens in 
autumn has to be kept indoors during the winter and fed a 
rather expensive diet of grain and silage. Hence winter dairy
ing is practised chiefly by farms producing grade A milk or 
other of the more expensive milk products, for which the re
turns justify the more intensive and costly dairying system. 

Catherwood's monograph, referred to above, throws a great 
deal of light on these causes of seasonal variations in milk 
output. Some of his indexes are presented on Chart 6. One 
group indicates the relation between seasonal variations in 
milk sold and the amount of pasture available per animal. 
When the pasture available is rather limited there is less ten
dency to rely upon outdoor feeding and the summer peak in 
production is less prominent. As the pasture allowance per 
animal increases the reliance upon outdoor feeding during the 
summer becomes greater and the summer peak more marked. 
Thus, Group IV, in which the pasture allowance is_ greatest, . 
shows the most conspicuous summer peak in milk production. 

Another group of indexes illustrates the relation between 
seasonality in milk production and the amount of indoor feed 
per animal. The flattening of the summer peak in milk output 
as the amount of silage fed per cattle unit becomes larger is 
striking. Thus, in Group 11 where no silage is fed and pasture 
is relied upon entirely, the summer peak in milk output is high. 
On the other hand, in Group IV, where the amount of silage 
fed is rather large, the seasonal pattern in milk production is 
indicative of a winter type of dairying. 

Still another group of indexes shows that summer dairying is 
of a much less intensive type than winter dairying. The farms 
are grouped according to the yield of milk per cow, and as the 
amount increases, the summer peak in milk production disap
pears, giving place gradually to the pattern associated with 
winter dairying, that is, rather high levels from December 
through May and a summer trough. As the intensity of the 
dairying system increases, the seasonal swing in the produc
tion of milk tends to decrease. As the industry reaches a higher 
technical level it becomes less subject to the disturbing influ
ences of the seasonal factor that makes for the repeated varia
tions in milk production. 
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Z. Butter and Oleomargarine 
a. Butter 

In 1920 and 1921 the output of factory (creamery) and farm 
butter together consumed about 36 per cent of total milk pro
duced in the United States.it Of this 36 per cent slightly over 
20 per cent was accounted for by creamery butter and the re
mainder by farm butter. How important this use of milk is in 
comparison with its utilization in other dairy products may be 
gathered from the percentage of the total quantity of milk 
produced that was utilized for all manufacturing purposes, 
namely 47. 

The data analyzed and presented below cover only creamery 
butter. For the production of butter on farms no monthly 
data are available, nor do large quantities of farm butter enter 
into the receipts at the most important markets or into the 
volumes in cold storage, both reported by the Department of 
Agriculture. 

Before the seasonal behavior of butter production is ex
amined it may be of interest to consider seasonal movements in 
the supply of milk to butter factories. In the first section of 
Chart 7 are presented lluctuations in the number of cows fresh
ening and in milk sold on the farms that supply the butter fac
tories (New York dairy district 1927-28). With these are 
~ompared changes in receipts of milk by 70 butter factories in 
the New York district in 1924. It is clear from the chart that 
(arms which supply the butter factories carryon summer 
clairying primarily. Indeed, this is one of the most stable re
lationships. Butter factories, as well as most of the other in
clustrial consumers of milk, pay low prices as compared with 
those obtained for lluid milk shipped to city consumers. In 
~iew of such low returns, only the less expensive type of dairy
ing, that is, the less intensive summer type, is financially 
lea sible. One of the most interesting transformations in any 
nilk producing area is the shift from summer to winter dairy
ing as the demand for lluid milk by urban consumers increases 
lufficiently to make the more expensive type of dairying 
profitable. 

It is curious that lluctuations in the volume of milk sold by 
lairy farms are smaller than in receipts of milk by the butter 

it Department of Agriculture, Yearbook 19ff, p.293. 



CHART 7 
SEASONAL MOVEMENT OF BUTTER AND OLEOMARGARINE 

ZI atnTtR fACTOR'f' rARMS 
NEW 'I'ORK AACA, 1m-1m 

- PROPOATfON OF' awis 
rALSHENING 

--_ ... NLK SOLD 
250 70 BUTtER FACTORIES 

J.!l!--it-;-t-

18°--f_H_; 

160 BUTTER. rAClQR'( PRODUCTlDN ---I a\I-----1SI17-t922 
1.50· 1\- 192]-19.31 

140-1;\11-
130 1 I \ 1-[ 
120 1 

110 I-+-_:_--\\-: 



FOOD PRODUCTS 79 

factories (~able IV). Such a disparity might arise from the 
8omew~a~ different samples and years covered. On the other 
hand, It IS known that butter producers are receiving milk 
not only from ~heir regular sources of supply (that is, the 
farms whose DUlk sales were measured above) but also from 

TABLE IV 

AKPLlTUH or SBASONAL VAlUATIONS: BUTT121 AND OLEOKAllGo\BINB 

Series 
Average 

Deviation Range 
BUTTal 

'17 Butter Factory Farms, N. Y. Area, 1927-28 
Sales of Milk.......................................... 23.3 94 
Cow. Freshening ...................................... 64.8 243 

70 Butter Factories, N. Y. Area, 1924 
Milk Receipts ......................................... 33.7 121 

Factory Production, 1917-22................................ 27.2 91 
1923-31................................ 21.2 74 

Receipts at 6 Primary Markets, 1920-24.................... 26.1 102 
1925-31. .. .. ... . .. .. .. .. .. . 19.3 75 

Cold Storage Holdings, 1915-22............................. 59.2 186 
1923-31. . . . . . . ... . . . . . . . . . . . . . . . . . .. 65.1 198 

Apparent Consumption, 1917-23............................. 13.7 48 
1924-31. . . . . . . . . . . . . . .. . . . . . . . . .. . .. 9.4 39 

Retail Salce, Along Milk Routes, N. Y. C., 1919-24.......... 4.5 16 

OLEOM.\ROAIIINB 

Production, 1920-31 ........................................ 10.8 38 

Consumption, 1920-31 .................... ,................ 12.0 45 

outsiders, the purchases from outsiders being made primarily 
in the early summer months when there is a surplus of fluid 
milk on hand. For this reason receipts of milk by butter fac
tories would necessarily show a wider seasonal swing than 
sales of milk by the regular butter factory suppliers. 

As is indicated by the changes in the amount of butter held 
in cold storage (Chart 7), the rather. large seasonal swing in 
the supply of butter to the primary markets is not caused by 
any corresponding variation in final demand. These stocks, re
ported for almost all the butter held in public and private cold 
storage warehouses, average about half a month's total butter 
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production (but about one and a half months' receipts at the 
primary markets). At the peak, in August, Hie stocks cumu
late to the equivalent of about one month's production, or three 
months' receipts at the primary markets. 

The pattern indicates that these stocks accumulate as a re
sult of too extensive a supply during the summer and become 
depleted through the winter. Thus the decline in stocks be
gins in September, the first month in which the seasonal in.;. 
dex in production and receipts falls below 100, and the rise be
gins in May, the first month in which the seasonal for both 
receipts and production of butter is above 100. 

Apparent consumption of butter is a series derived from 
production, exports, imports and stocks in cold storage. As 
such it really represents disappearance into trade channels, 
but since the trade does not call for butter unless it is needed 
for prompt sale, this index of apparent consumption consti
tutes a good measure of final consumption. The seasonal in
dex for this series, computed again for two periods (see 
Chart 7), delineates a pattern somewhat similar to that of 
butter production and receipts. The significant feature is the 
small size of the seasonal swing (Table IV). It is thus ap
parent that the large seasonal swing in the series covering 
production and receipts of butter is attributable to factors in 
the supply of the raw material. 

While apparent consumption represents disappearance of 
the commodity into the trade, some data reflecting actual con
sumption by ultimate consumers are available. The seasonal 
variations in consumption are measured, if only partially, by 
retail sales of butter on milk routes, data collected and ana
lyzed for New York City by H. A. Ross in a study quoted 
above. Undoubtedly these data do not record the bulk of re
tail demand, since most butter is purchased from dairies rather 
than from milkmen. The index (Chart 7) is probably typical 
only of family demand, reflecting more than does total con
sumption the vacation exodus. However, the narrowness of the 
seasonal amplitude is significant, further confirming the com
parative constancy of consumers' demand for butter. 

b. Oleomargarine 
The main raw materials in oleomargarine are oleo oil (ob

tained from beef fat), cocoanut oil, neutral lard (obtained 
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from lard), milk and cottonseed oil. The last two are subject 
to marked seasonal variations in production, but only milk is 
perishable. The importance of the ingredients available in a 
fairly continuous supply is much greater than of the materials 
whose output is seasonally variable. 

Since on the side of production oleomargarine is not subject 
to the variability characteristic of commodities produced from 
seasonal and perishable raw materials, the seasonal variation 
in its output is relatively mild. The average deviation of the 
index is about half the size of that for butter production. Of 
more interest is the pattern; this moves directly opposite to 
that in butter output, running at low levels in summer and at 
high in winter, and appears to be due largely to an adjustment 
in the production'of a substitute to the output of the principal 
commodity. When butter is plentiful and relatively cheap in 
.summer, there is smaller demand for the cheaper but less de
sirable oleomargarine. Conditions are reversed in winter.lI 

Repetition of the pattern in the consumption of oleomarga" 
rine confirms this hypothesis. In its seasonal behavior con
sumption follows precisely the pattern traced by production, 
with a slightly wider amplitude. 

Oleomargarine-an example of a substitute commodity
acts to supplement the output of the principal commodity, 
butter, in such a way as to correct some of the latter's sea
sonal variations. Other substitute goods may behave similarly. 
If the price of the principal commodity is sufficiently Bexible 
to reBect changes in the volume of output; if purchasers' de
mand is sufficiently elastic to be directed by such price changes 
towards greater or smaller purchases of the substitute; if the 
production of the substitute can be varied with changes in de
mand by prospective purchasers, then the seasonal pattern in 
the output of the substitute commodity will be inverted to that 
in the production of the principal commodity. Under such 
conditions commodities should show an inverse correlation of 
seasonal variations, just as in complementary commodities we 
might expect a positive correlation of seasonal patterns. 

11 See K. Snodgrass, M'argorine IU /I Buttn Substitute, Food ReSearch Institute, 
Leland Stanford University, Fats and Oil Studies, no, 4, 1930, pp. 208, 250-2, 
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D. Fruits and Vegetables 
GENERAL CHARACTERISTICS 

The propriety of classifying fruits and vegetables in Group I 
may at first be questioned. The group covers commodities for 
which final demand is relatively even through the year, but in 
the temperate zones fruits and vegetables are consumed mostly 
during the summer. However, it seems safe to assert that only 
a minor part of this seasonal variation in consumption is due 
to the direct influence of seasonal changes in final demand. 
Fruits and vegetables constitute part of a well-rounded diet 
throughout the year. Their heavier consumption in summer 
may be attributed largely to their scarcity during winter 
months and much less to increased demand in the warm sea
sons. This granted, it would still appear that perishable fruits 
and vegetables might resemble milk in that a part could be 
converted by canning, drying and other manufacturing proc
esses into durable products. We find, however, that unlike 
milk products, the products manufactured from fruits and 
vegetables account for a relatively minor fraction of total 
output. Furthermore, fruits and vegetables cannot be con
verted at will into durable products; manufacturing utilization 
requires definite qualities in the raw materials, qualities often 
incompatible with those needed for profitable sale to final 
consumers. 

" Canning quality" or " drying quality" is a very different thing from 
table or dessert quality; the material must be one which will pass through 
the manufacturing processes with the retention of satisfactory physical 
appearance and flavor, and many of our choicest table and dessert varie
ties are unable to endure this test. 

For this reason the development of the manufacture of fruit and 
vegetable products to a position of importance in any territory results 
in a sharp differentiation· between the growing of materials for manu
facturing purposes and· the growing of fruits and vegetables for mar
ket. This is especially true for the canning industry, in which the 
selective process just mentioned has been longest in operation. From 
the multiplicity of varieties of a given fruit or vegetable grown in his 
district, the canner selects a small number, sometimes a single one, 
possessing the combination of characters which he regards as most desir
able in the finished product. employing· these se~ected \"arieties to the 
exclusion of others. In the case of vegetables, many canneries grow 
their stocks of seed from selected strains with as much care to prevent 
contamination as is exercised by the best seedsmen. These selected seeds 
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are IUpplied under contract to growers who deliver the crop to the 
cannery. 

In fruit. an equally rigid selection of varieties is made with the 
result that in a .region in wh!ch canninlf becomes an importan't industry, 
the newer plantings of tree or bush fruIt. are made with reference to the 
requiremen~ ?f the cannel"!'. As a consequence ?f the employment of 
selected vanet!es, the ~OWlDg of crops for canrung is so far divorced 
from the groWIng of frwts and vegetables for market that only in excep
tional cases can the grower choose between placing his crop on the 
market for fresh products and delivering it to the cannery. For the same 
reason, the establishment of a cannery in a district can offer little imme
diate relief for the problem presented by a surplus of miscellaneous perish
able crops. The cannery encounters very strong competition in a field 
in which standarda of appearance and quality are constantly being ele
vated, and it would be business suicide to pack materials as they came 
to hand without reference to maintaining uniformity in the product.le 

Perishable fruits and vegetables constitute, therefore, a 
third subgroup of Group I, different from those represented 
by wheat flour and the dairy products. The solution of the sea
sonal problem in this instance is obviously that of making final 
demand conform to the seasonal variations in supply. Charts 8 
through 12 and Table V indicate clearly that for the perishable 
commodities the series nearest consumers' demand fail to 
evidence any appreciable damping. of seasonal amplitude as 
compared with the indexes for harvesting and shipments. Nor 
does there seem to be any definite shift in timing, comparable 
to that found in the other two subgroups of Group I. This con
clusion is valid for such fruits as pears, grapes, peaches, 
cantaloupes, watermelons and strawberries, and, by inference, 
for such vegetables as asparagus, cucumbers and eggplant. On 
the other hand, such relatively durable commodities as apples, 
potatoes, onions, tomatoes and cabbage show a marked drop in 
seasonal amplitude from harvest to shipments, or ~rom ship
ments to unloads, accompanied frequently by a shift in sea
sonal pattern. 

Two qualifications of this general conclusion may be stated: 
(1) the available data fail to reflect the actual purchase of the 
commodity by final consumers and this may prove to be sea
sonally more stable than unloads; (2) some amount of canning 
and preserving may be done by the final consumers th~mse!ves, 
in an effort to stabilize their consumption. Both qualificatIons, 
however, appear rather unimportant and do not seem to in
validate the general conclusion. 

11 Agriculture Yearbook 19t6, p. 603. 
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While output of fruits' and vegetables is generally subject 
to marked seasonal fluctu.ations, the amplitude varies appreci
ably from one commodity to another. Also, marked di:fferen~es 
appear from commodity to commodity, even within the perish
able and non-perishable divisions, in whatever seasonal dis
parity exists between harvest and shipments and shipments 
and unloads. These differences, of interest in themselves and 
as variations in the exact scope of the general conclusion just 
stated, are now discussed. 

DETAILED COMMENTS 

1. Harvest and Shipments of Fruits 

Charts 8 and 9 present the seasonal patterns in harvesting 
and in carlot shipments of fruits. The seasonal factors oper
ating in the case of each individual fruit are fairly clear and 

TABLE V 

AMPLITUDIII 01' SEASONAL VARIATIONS: FRUITS AND VEGI!1l'ABLES 

Average 
Series Devia.tion Ra.nge 

FRUITS 

Apples 
Harvest Estima.te ...................................... 121.4 546 
Ca.rlot Shipments, 1920-31 ... . . . . • •. . . . . . . . . . . . . . . . . . . . 81.5 408 

1924-26 ......................... '. . . . • 86.5 416 
'Unloa.ds, 12 Ma.rkets, 1918-22........................... 55.8 251 

Pe&l'll 
Harvest Estima.te ..................................... 132.0 533 
Ca.rlot Shipments, 192~26.............................. 119.8 372 

Gra.pes 
Harvest ·Estima.te ..................................... 136.0 576 
Ca.rlot Shipments, 1924-31 ............................ : 128.2 535 

192~26 .. . . . . . . . . . . . . . . . . . . . . . . . . . .• 128.4 485 

Pea.ches 
Ha.rvest Estimate' ..........................•........•. 119.2 412 
Ca.rlot Shipments, 1918-31 .. .. .. .. . .. .. . .. .. .. .. .. .. ... 131.0 422 

1924-26 •...................•....•.•. 132.5 470 
Unloads, 12 Markets, 1918-22 ........................... 122.0 455 

Cantaloupes 
Harvest Estima.te ...............•.........•........••.. 123.2 440 
Ca.rlot Shipments, 19~26 .............................. 115.9 394 
Unloads, 12 Ma.rkets, 1918-22 ............................ 121.4 400 
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Series 
Average 

Deviation 

85 

Range 

Harvest Eetimate ...................................... 132.5 478 
610 Carlot Shipment., 1924-26 ............................. 138.8 

Stra wberriea 
HarveBt Estimate ......................... .. ......... 132.7 593 
Corlot Shipment., 1924-26 .••............................ 138.2 659 
Unloads, 12 Markets, 191~22 ........................... 141.8 M5 

Cranberriea 
Harvest Eiltimate ....................................... 152.0 805 
Carlot Shipment., 1924-26 .............................. 129.7 446 

VIIIOETABLE8 

White Potatoe. 
Harvest Estimate ...................................... 119.8 470 
Carlot Shipment., 1920-31............................... 16.3 102 
Unloads, 12 Market., 191~22............................ 23.3 97 

Sweet Potatoea 
Harvellt Estimate ..................................... 132.5 589 
Carlot Shipment., 1924-26.............................. 65.6 253 

OnioD8 
Harvest Estimate ...................................... 102.4 390 
Carlot Shipments, 1920-31 ............................. 29.2 143 

1924-26 ............................. 29.8 164 
Unloads, 12 Market., 191~22........................... 25.0 88 

Tomatoea 
Harvest Estimate ...................................... 113.2 476 
Carlot Shipments, 191~1 .... .. .. .. . .. .. .. .. .. . .. . .. .. 68.7 277 

1924-26 ....... .. .. . .. .. .. .. .. . .. . .. . 71.8 278 
Unloads, 12 Market., 191~22............................ 75.7 290 

Cabbage 
Harvellt Estimate ...................................... 96.5 485 
Carlot Shipment., 1924-26 .......•..... ·· .. · •• ·········· 30.8 167 
Unloads, 12 Markets, 191~22 ........................... 36.8 156 

Beans 
Dry Beans, Harvest Estimate .................. · ........ 141.2 659 
Lima Beans, Harvest Estimate ........................ " 122.0 521 
String Beans, Carlot Shipment., 1924-26................. 85.6 329 

Celery 
Carlot Shipment., 1924-26 ............................... 52.0 160 
Unloads, 12 Market., 191~22 ..................... •· .... · 48.0 175 
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there is no need to comment upon each single index. However, 
some outstanding general features may be mentioned briefly. 

Harvesting. 1. The violence of seasonal swings in harvesting 
is striking .. The indexes of fruit harvests are generally of 
wider amplitude than that of wheat. Of the ten fruits for 
which harvesting indexes are available, only three, peaches, 
cantaloupes and watermelons, show a lower range than wheat. 
In the other seven the smallest range is in pears, the largest in 
cranberries; the smallest average deviation is in peaches, the 
largest in cranberries. 

Berries, especially cranberries and raspberries, show the 
most violent swing. Citrus fruits would probably show the 
mildest harvest· seasonal were their picking measured. The 
absence of harvest dates is itself an indication that this would 
be true since it is a consequence of the fact that grapefruit, 
oranges and lemons are grown so that they may be harvested 
over a large part of the year. 

2. In timing peaks tend, of course, to concentrate in the 
autumn. In their chronological order the peaks are a§ follows, 
from berries through melons to the deciduous fruits: the earli
est, in June, in strawberries; in July, in blackberries and rasp
berries; in August, in peaches, cantaloupes and watermelons; 
in September, in pears, grapes and cranberries; in October, 
in apples. 

Carlot Shipments. 1. The sizes of the seasonal swing in the 
shipments of various fruit!! differ curiously. Citrus fruits, as 
a group and individually, show very mild variations. This may 
be due to the nature of the fruit, which may be left on the tree 
for some time after it is ripe, or to the organized character of 
the industry, especially in the section concerned with growing 
oranges and lemons. About two-thirds of the oranges and 
almost all the lemons come from California. And "the citrus 
industry in California is very highly organized, over 70 per 
cent of the crop being handled through a cooperative organiza
tion which has proved a leading factor in developing improved 
methods of production, packing and marketing. " U 

In contrast to citrus fruits, the following rather miscellane
ous list shows large seasonal swings in shipments: strawber
ries, cranberries, watermelons, cherries, grapes, peaches. The 
reason lies obviously in the highly perishable nature of these 

11 Agricultl,re YelJrbook 1925, p. 241. 
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fruits, when fresh. Even under refrigeration strawberries 
grapes, peaches and watermelons can be kept only a short 
while and cranberries and cherries not much longer. More
over, each of these fruits is grown in a concentrated area and 
un~er co.nditions that make picking possible during only a 
brIef penod each year. The supply of fresh fruit cannot there-
fore, be continuous. ' 

The following fruits show a milder seasonal swing in ship
ments: apples, pears, plums and prunes, cantaloupes, mixed 
deciduous fruits, other melons (chiefly Casaba). They have 
only one picking season but are grown over a wide geographic 
area and can, with the possible exception of cantaloupes, be 
kept in cold storage for some time. Both these latter factors 
make for a smaller seasonal in shipments than is characteristic 
of the group of berries, peaches, cherries and watermelons. 
On the other hand, this group is not harvested as continuously 
as are citrus fruits, nor are shipments subject to the same 
control. 

2. The timing of shipments, whenever peaks can be definitely 
established, appears to be as follows: February, grapefruit; 
March, oranges; May, lemons and strawberries; June, canta
loupes and cherries; July, peaches and watermelons; August, 
pears, plums and prunes, and the mixed deciduous fruits; 
September, other melons; October, apples, grapes; November, 
cranberries; December, mixed citrus fruits. Thus the distribu
tion through the year appears to be even. But the two most 
important items in this array are oranges and apples and their 
peaks are some six months apart. A summation of the carlot 
shipments of all fruits would not yield as even a distribution 
through the year as is suggested by the listing of peaks. 

Harvesting and shipments. For eight fruits estimates of 
harvest and data on carlot shipments are alike available, and a 
comparison of the seasonal indexes is suggested. The size of 
seasonal swings in carlot shipments oug~t to be less tha~. in 
harvesting and the timing should lag behind o~ at the earlie~t 
be coincident with harvesting. But the behaVior of the frwt 
series is not in accord with these expectations. 

Seasonal variations in the harvesting of apples, pears, canta
loupes, cranberries and grapes ar~ greater than those ~ their 
shipments. For some of these frmts, such. as cranb~rrles, the 
differences are striking. In grapes the difference IS smaller 
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than in any of the other four fruits. On the other hand varia
tions in the harvesting of peaches are of. smaller magnitude 
than those'in shipments. Nor does the seasonal swing in ship
ments of watermelons and strawberries show any decline as 
compared with that in harvesting. The reasons are not particu
larly clear. There is, of course, a possibility of error in the 
harvest estimates of the Department of Agriculture. But it 
may also be suggested that the perishable nature of these three 
commodities and the consequent influence on prices necessi
tates prompt and concentrated shipments by producers in an 
attempt to be the first on the market and thereby obtain the 
highest price. As the crop matures, shipments to distant 
centers tend to fall off, since the ripe fruit might spoil in trans
portation. Also, in the case of some fruits, such as watermel
ons, it is the best part of the crop that is picked first and 
shipped out to the higher price markets. A larger part of the 
ripe crop during the harvest peak may be consumed locally, or, 
whenever a canning crop is being produced, in canning. For 
these three fruits, then, the seasonal swing in shipme1J,ts might 
be wider than that in harvesting and a peak might be reached 
earlier. 

These expectations are confirmed. In all three instances in 
which the seasonal swing in shipments is wider than that in 
harvesting the peak in shipments precedes the peak in harvest
ing. Thus, in strawberries the peak in shipments is in May, in 
harvesting in June; in both watermelons and peaches the two 
peaks are in July and August. Evidently, a much greater pro
portion of the earlier crop of these fruits goes into carlot ship
ments than of the later. 

But in two other fruits, pears and cantaloupes, for which 
seasonal variations in harvesting are greater than those in 
shipments, the seasonal peak in shipments precedes the peak in 
harvesting. In causing differences in the size of seasonal 
swings perishability apparently exercises a greater influence 
than the profit to be derived from early marketing, While there 
is an attempt to exploit the early market for pears and canta
loupes and the peak in shipments consequently precedes the 
peak in .harvesting, shipments do not rise and decline ,as do 
those of the more perishable fruits such as strawberries and 
peaches. 

The other three fruits, apples, grapes, and especially cran
berries, have a peak in shipments either coinciding with or 
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lagging behind the peak in harvesting. For cranberries the lag 
is two months and the decline in amplitude from harvesting to 
shipments is appreciable, possibly because the large local 
industrial consumption of cranberries relieves the market 
from absorbing the surplus of fresh berries during the harvest 
period. The November peak in shipments may be associated 
with the Thanksgiving holiday demand. 

2. Harvest and Shipments of Vegetables 

The general features of the comparison of the seasonal 
variations in the flow of vegetables appear to be as follows 
(Charts 10 and 11) : 

Harvesting. 1. Vegetable harvests have on the average 
much milder seasonal swings than fruit harvests. The mildest 
is in onions and cabbage, with potatoes and tomatoes next. 
These four vegetables lead in quantity grown, are widely dis
tributed regionally and are subject to a fairly steady demand. 
Sweet potatoes, a subtropical vegetable and somewhat of a 
luxury, and dry beans, a rapidly maturing vegetable har
vested in September, show the widest seasonal ranges. 

2. In timing, concentration of peaks in the autumn is even 
more conspicuous for vegetables than for fruits. The distribu
tion is as follows: September, beans, onions and tomatoes; 
October, cabbage, white potatoes and sweet potatoes. How
ever, harvest estimates are not given for several vegetables 
that mature in late spring and in summer. 

Carlot Shipments. 1. The individual vegetables for which 
seasonal indexes of shipments are available again show a 
smaller magnitude of seasonal changes than was observed in 
fruits. Thus, the highest range in vegetables is 501 (aspara
gus) while for the majority the range runs between 150 and 
300. In fruits the highest range was more than 600, while 
most series showed ranges of about 400 and higher. This 
milder seasonal variation in vegetables is undoubtedly due 
partly to their greater regional diffusion and the consequent 
dispersion of their harvesting peaks and partly to the fact that 
most vegetables are less perishable than fruits. 

The sequence of these vegetables, when arrayed according 
to the amplitude of the seasonal swing of t~eir shipments, ful
fills expectations (Table V, and AppendIX I, Part 1). The 
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CHART II 
SEASONAL MOVEMENT or VEGETABLES: 
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mildest seasonal variations are found in the geographically 
diffused, comparatively cheap vegetables subject to constant 
demand: lettuce, potatoes, carrots, celery, onions, cabbage. 
The greatest variability is shown by the more expensive vege
tables which have only one crop a year, a short harvesting sea
son and are subject to luxury demand for the early part of the 
crop: asparagus, cucumbers and early potatoes. 

The vegetables characterized by rather mild seasonal varia
tions-white potatoes (total), cabbage, carrots and onions
tend to have two peaks in shipments. In .celery and lettuce only 
one peak and trough actually occur but they are more in the 
nature of plateaus than of sharp turning points. On the other 
hand, vegetables that show a high seasonal swing in ship
ments have only one peak, indicating a single harvesting sea
son. This is especially marked in asparagus, cucumbers and 
early white potatoes. String beans and eggplant, which have 
a prominent single peak in the early summer, have a mild sec
ond peak in October or November. 

2. The presence of double peaks in some series renders the 
comparison of timing less significant and somewhat more diffi
cult. Disregarding the second peak, however, and considering 
for each series only the month of the most prominent peak in 
shipments, we obtain the following sequence: January, car
rots; February, none; March, cauliflower, lettuce; April, spin
ach, asparagus; May, mixed vegetables ; June, tomatoes, string 
beans, cucumbers, eggplant; July, early white potatoes; Au
gust, none; September, none; October, total white potatoes, 
late white potatoes, sweet potatoes, cabbage, onions, turnips, 
peppers ; November, none; December, celery. 

This list of peaks indicates roughly a subdivision of the 
vegetables into the spring type, shipped largely from April 
through June (spinach, lettuce, asparagus, tomatoes, string 
beans, eggplant, cucumbers, etc.) and the fall and winter type, 
chiefly root vegetables, such as potatoes, turnips, onions, car
rots. The root vegetables are subject to milder seasonals, while 
the spring vegetables are on the whole subject to more violent 
seasonal swings. 

Harvests and shipments. 1. It· is possible to compare sea
sonal variations in'harvesting and shipments for :five rather 
important vegetables: white potatoes, sweet potatoes, toma
toes, cabbage and onions. Vegetables, in contrast with fruits, 
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8how much smaller seasonal swings in shipments than in har
ve8ting. Th~ ~ffe.reD:ce is most .striking for potatoes IJ.nd 
cab.bage but It IS sIgnificant also In the other three pairs of 
senes. 

2. Timing seems also to accord with expectations. In white 
potatoes, sweet potatoes and cabbage the peaks in harvesting 
and shipments occur simultaneously, while in onions shipments 
lag o~e mO.nth b~hind harvesting. But in cabbage, onions, and 
especIally In whIte potatoes, there are two peaks in shipments 
as compared with one in harvesting, possibly because harvest 
estimates are given for the bulk of the crop only; none are 
given for the secondary part of the crop grown to supply early 
demand. 

3. Unloads of Fruits and Vegetables 

While unload figures do not reveal urban consuming ca
pacity, they do reflect a stage in the flow of the commodity 
further removed from shipments. And although not accurate, 
they measure the consumption of the population in and about 
most of the cities. For the perishable fruits and vegetables 
especially, unloads reflect urban consumption accurately. It 
is therefore of interest to compare the seasonal variations in 
unloads with those in shipments and to ascertain the diver
gencies from commodity to commodity. 

Unloads and shipments. Seasonal variations in shipments 
were studied for the country as a whole. Totals for unloads are 
not available, except during the early period 1918-23 when 
they are given for each of nine commodities in only twelve 
markets.18 A comparison of seasonals in each of these nine com
modities for the early years with those for the later period 

. reveals no essential difference. Therefore the monthly means 
for 1918-22, given in Bulletin' No.7, were converted into sea
sonal indexes for unloads for the twelve markets covered: New 
York Chicago Philadelphia, Pittsburgh, St. Louis, Cincinnati, 
St. Paul, M~eapolis, Kansas City, Washingto~ .Cle~eland 
and Detroit._ As these are among the largest CItIes In the 
United States, they account for a major portion of unloads, 

11 Nine producta are covered for 12 cities for the. yean 1915-23, Statistical 
Bulleti~ of the Department of Agriculture, ~o. 1, April 1925; 16 producta for 36 
cities for the yean 1924-26, Statistical Bullet!D .No. 23, A~gust 1928; and 18 prod
ucta for 66 cities for the yealll 1921-28, Statistlcsl Bulletin No. 30, May 1930. 
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even when compared with the more complete data for sixty
six cities given for the years 1927-28. 

These seasonal indexes for unloads can be compared with 
those for shipments of the same nine commodities. Chart 12 
shows the close similarity between shipments and unloads. 
This is natural since what is shipped must be unloaded and 
only a relatively small proportion of total shipments can be 
stored in transit. Whatever discrepancy may arise between 
seasonality in shipments and in unloads is therefore associated 
either with storing in transit or reshipments, or to the inclu
sion in shipments of totals for the United States while unloads 
are given only for twelve principal cities. The latter fact is 
probably the more important, for the size of the city as well 
as its wealth influences the seasonality of its consumption, and 
therefore, of unloads. 

Chart 12 reveals a rather significant difference between 
fruits and vegetables. For fruits, which all happen to be of 
the luxury-perishable type, the seasonal movements in unloads 
and in shipments are closely similar. In cantaloupes unloads 
tend to lag a month behind shipments; in peaches they tend 
to precede, if anything, indicating that the twelve cities ob
tain the bulk of the crop earlier than does the country as a 
whole. In strawberries there is perfect coincidence in timing. 
There is also close similarity in the size of the seasonal varia
tions in the four fruits (see Table V). Only in the case of 
apples, which can be stored for a relatively long period, is 
there an appreciable diminution of the seasonal swing from 
shipments to unloads. For other fruits no significant difference 
between the two seasonals is shown. And in the most perish
able, strawberries, the agreement is closest. 

While the seasonal patterns of the various vegetables are 
on the whole quite similar in respect of both shipments and 
unloads, they reveal significant differences in timing. There 
seems to be a tendency on the part of the twelve large 
markets to absorb the earlier part of the crop. Thus, in 
cabbage, whose seasonal pattern is characterized by two peaks, 
one in May and the other in October-November, itis the later 
peak that is on a higher level in shipments, but it is the 
earlier peak that is on a higher level in unloads. The Bame 
is true of celery and there is a similar change in the relative 
position of the early and the late peaks in onions. In tomatoes 
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shipments have a double peak, one in June and the other in 
Septembe;r,but unloads have only one, in June. The difference 
is most conspicuous in potatoes. Of the two significant peaks 
in shipments that occurring in October is on a higher level 
than that occurring in June. But in unloads the June peak is 
higher than the October. The large cities appear to prefer the 
early part of the vegetable supply, the part that is obtainable 
in the spring and early summer rather than during late autumn 
and winter. Also, some vegetables, such as tomatoes, are 
shipped green and are ripened by the distributors themselves 
in special plants. There is nothing to suggest that this show
ing might .be due to the geographic location of the cities for 
most are northern cities and would have to import their early 
crop from states other than those in immediate proximity. 

In the comparative amplitudes of seasonal movements in 
shipments and unloads of vegetables a distinct difference is 
shown only for onions, for which the seasonal variations in 
unloads tend to be milder than those in shipments. In the 
other vegetables, just as in fruits, there are no significant 
differences. 

It is hazardous to conjecture what would be the size of the 
seasonal swing in total unloads in the United States. While 
the twelve cities tend to manifest (other things being equal) 
more conspicuous seasonal variations than would the country 
as a whole, they are large cities and tend to have milder varia
tions than would smalle!" cities. The net balance .of these 
probable corrections in opposite directions cannot even be 
surmised. 

However, in so far as unloads reflect consumption by urban 
population, this final consumption of perishable fruits and 
vegetables is subject to seasonal swings not much smaller in 
size than the seasonal movement from the growing areas. In 
view of the perishability of most of the fruits and of a consid
erable number of the vegetables we cannot but assume that 
what is unloaded must be consumed within a relatively brief 
period, and that, therefore, unloads reflect, if roughly, the flow 
of products into the hands of ultimate consumers. While this 
flow is not as seasonally variable as are harvests, it still reflects 
most of the discontinuity in supply. 



CHAPTER IV 

COTTON AND COTTON TEXTILES 
(Group II) 

A. General Characteristics of Groups II and III 

Groups IT and ITI both cover industries for whose finished 
products consumers' demand is subject to marked seasonal 
variation. Although the degree of seasonal variation requisite 
for inclusion cannot be given precisely, the nature of Groups 
II and III becomes clear from an enumeration of the commodi
ties that seemed properly to belong to them: most cotton, 
woolen and silk goods, shoes and gloves, automobiles, furni
ture, coal in so far' as used by non-industrial consumers, cool
ing drinks and ice cream. For purposes of study, however, we 
consider only durable and semi-durable commodities. The 
few perishable consumers' goods for which there is a season
ally variable demand are excluded, because in respect of these 
the seasonal problem is very different from that affecting the 
more durable commodities. Most perishable consumers' goods 
cannot be stored and they require much less processing than 
durable products. 

The importance of manufacturing processes in the produc
tion of the more durable commodities makes obvious the seri
ousness of the problem created by the appreciable seasonal 
swings in consumers' demand. It is to the manufacturer's 
advantage to carry on production at as even a rate as possible, 
since he is thereby enabled to reap the benefit of machine pro
duction to its full extent. It is also to his advantage (or to that 
of the intermediary between him and the final consumer) to 
sell his products immediately. If he keeps a stock on hand, he 
runs the danger of a decline in price, and, in the case of some 
products, of a change in fashion, and he has to carry the bur?en 
of the capital involved and the charges for st?ck protecb~n. 
These two conflicting aims-to produce steadily and to dis
pose of output at once-create the seasonal problem. In some 
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instances it is resolved by keeping production relatively steady 
and allowing stocks to accumulate to take care of the inter
mittent demand by consumers. In others production is regu
lated to conform with consumers' demand. When more than 
one manufacturing process intervenes between the raw ma
terial and the final product some processes may be continued 
at an even rate while others are adapted to meet consumers' 
demand for the finished goods. 

The adjustment of manufacturing and final demand is, how
ever, only one phase of the seasonal problem, a phase common 
to both Groups II and III. Another is that of the adjustment 
of manufacturing with the supply of the raw materials. Group 
II covers industries in which, in addition to the seasonality of 
demand for the finished product, there are appreciable sea
sonal variations in the supply of the raw materials. Group III 
embraces industries in which marked seasonality in the de
mand for the finished product and a relatively even supply of 
raw materials co-exist. 

The most important of the industries whose raw CIIlaterials . 
and finished products are both subject to considerable seasonal 
swings is cotton textiles. This chapter is devoted to a discus
sion of the seasonal movements at the various stages in pro
duction, shipments, stocks and sales of cotton and cotton tex
tiles, as illustrative of the type of seasonal problem in 
Group II. 

B. Cotton and Cotton Textiles 
GENERAL CHARACTERISTICS 

The composite picture of seasonal movements in raw cotton 
and cotton textiles is presented in Charts 13 through 18 and 
in Table VI. Of the long chain that leads from raw cotton to 
the sale of finished cotton goods by retailers, the first part, 
that ending with consumption of cotton by textile mills, shows 
the same damping of seasonal amplitude and shift in seasonal 
pattern that characterize the movement of wheat from the 
fields into the flour mills. Consumption of raw cotton by tex
tile mills is relatively free from seasonal disturbances, while 
the harvesting of raw cotton is concentrated in four months. 
And, as in wheat, manufacturing activity is at seasonal peak 
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several months after the peak in harvesting. Cotton resembles 
wheat also in that the two most marked drops in seasonal 
amplitnde occur between harvesting and marketing by farm
ers, and between deliveries of raw cotton to textile mills and 
it. consumption by them. Another similarity is that in cotton 
also the farmer and the manufacturer both carry large and 
seasonally variable stocks of the raw material. 

But i~ cannot be said of cotton that, as in wheat, the seasonal 
variation in manufacturing is imposed by the swing in the 
Bupply of the raw material. The movement of the finished 
commodity, that is, of cotton products, is, because of the 
marked seasonality of final demand for cotton goods, quite 
different from that of wheat flour products. This seasonality 
of demand finds only an attenuated reflection in the production 
of cotton textiles: with few variations from commodity to com
modity, the output of specific cotton goods is not characterized 
by any appreciably larger seasonal swing than that in total cot: 
ton consumption by all textile mills. Shipments, in the case of 
the more finished commodities, already reflect somewhat more 
the seasonality of final demand; and the latter is still more ap
~arcnt in new orders. But an analysis of producers' stocks 
)f finished goods reveals that, while shouldering the burden 
)f seasonal stocks of raw materials, manufacturers of cotton 
~oods do not as a rule undertake to care for the disparity 
)etween the even rate of their productive activity and the 
lighly seasonal final demand for their goods. This is particu
.arly true of semi-finished cotton goods. It is less true of 
lOch completely finished goods as underwear or hosiery. 

Thus, it must be the intermediaries between the manufac
:urers and final consumers who take over the burden of carry
ng seasonally variable stocks. Beginning with the production 
)f cotton goods there is an increasing amplitude of seasonal 
rariations as well as a further shift in timing. From the avail
Lble data a precise tracing of this change from link to link is 
lot possible. However, the data do indicate that the most 
narked jump in seasonal amplitude occurs between sales .by 
IVholesalers and by retailers, which suggests that extensn:e 
;tocks, variable seasonally, may be h~ld ~y t~e latter. This 
~nclusion should be considered tentabve, ill Vlew of the scar
~ity of data on purchases and sales by wholesalers. 
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DETAILED COMMENTS 

1. Harvesting and Marketing 

A comparison of the seasonal indexes for harvesting ana 
for marketing by farmers (Chart 13) shows that cotton grow· 
ers retain a considerable portion of the crop and dispose 0:1 
their stock gradually during the months when no new COttOIl 
comes in from the fields. Thus, no cotton is harvested aftel 
January, while marketing takes place during each month 01 
the year, the total amount marketed from the end of January 
to the end of July averaging over 20 per cent of the annual 
total. 

It is probably safe to assume that the carryover of cottor 
by farmers from one crop year to the nexUs negligible. Con· 
sequently total marketing is equal to total harvesting, ane 
changes in farmers' stocks are given by a direct subtractior 
of the ind~x for marketing from that for haryesting. Inspec· 
tion of the resulting figures indicates that: (1) farmers 
stocks of cotton are at seasonal peak at the end of October ane 
at seasonal trough at the end of July; (2) these stocks rise rap· 
idly during August, Sept~mber and October, the most con 
spicuous rise taking place in September; (3) in the decline iI 
stocks from the end of October to the end of July the mos1 
marked decrease occurs in December, January and February 
and the least appreciable. in July. 

2. The Consumption of Raw Cotton 

During the years 1920-29 mills in this country consume( 
about 43 per cent of the crop; the remaining 57 per cent was ex 
ported. It is therefore not surprising to find that export! 
of raw cotton exhibit seasonal movements that correspon< 
closely to those in the marketing of cotton by farmers ane 
receipts into sight (Chart 13). There are interesting dif 
ferences, however. The seasonal peak in exports lags onl 
month behind that in domestic marketing and receipts int< 
sight. Marketing and receipts are highest in October, export! 
in November. Also, the seasonal swing in exports is much nar· 
rower than that in the other two series. 

The portion that is not immediately exported goes eithel 
to the public warehouses or to the manufacturers. 



CHART 13 
SEASONAL MOVEMENT OF' COTTON 
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TABLE VI 

AMPLITUDE OF SEASONAL VARIATIONS: CoTToN AND CoTToN GooDS 

Average 
Devia.tion Ra.nge Series 

BA W CO'l"l'ON 

Harvest Estimate ......................................... 120.3 413 

Ginnings, 1919-31 .......................................... IOS.6 403 

Marketing by Fanners, 1919-30........................ ..... 76.2 255 

Receipts into Sight, 1919-24................................. 60.3 186 
192541. . .. . .. .. .. .. . . . . . . .. . .. . . .. ... . . 75.9 281 

Exports, 1919-31 ................................... ... .. . . . . 38.8 131 

Delivery to Textile Mills, 1919~0.......................... 28.4 102 

Visible Supply, 1919-27..................................... 28.7 M 
1927~ ..................................... 35.3 116 

Stocks at Public Warehouses, 1914-22....................... 27.4 89 
1923.31.. . . .. .. . .. . .... . . . ... . 37.9 118 

Stocks· at Mills, 1912-19....... ............................ .19.2 65 
1919-27........................... ......... 18.0 56 

Consumption by Textile Mills, 19~1..................... 5.7 21 

Cotton Manufacturing, Total Spindle Hours, 1921~1........ 4.8 20 

corroN OOODB AND AClCI!lSSORIES 

Production 
Cotton Textiles, 1~1................................ 6.2 34 
Finished Cotton Goods, 1921~1......................... 7.0 34 
Fine Cotton Goods, New Bedford, 1922~0.............. 5.2 26 
Knit Underwear, 1924-31............................... 6.6 27 
Hosiery, 1923.31 ......•................................ 4.3 25 
Working Clothes, 1923-30............................... 7.5 39 
Artificial Leather, 1923-31............................... 8.4 41 
Fresh Water Pearl Buttons, 1922-31..................... 7.1 32 

Shipments 
Cotton Textiles, 192~1................................ 5.9 28 
Finished Cotton Goods, 1921~1........................ 5.8 27 
Knit Underwear, 192~1............................... 11.2 38 
Hosiery, 1924-31 •...................................... 8.2 32 
Working Clothes, 1924-30............................... 8.3 42 
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A.rt.ificial Leather 

TABLE VI (COIf'l'JJf11Dl) 

Sene. Average 
DeVi&tiOD 

Total, 1923-31 ••••••••••••.•.•.••••.•••••.•.••••••• 
Ligh~ Good., 1925-31. •••••••••.•...••.•••••••••.••• 
Heavy GoodS, 1925-31. •••.•••••.••.•.••..••••••.••• 

EJaBtic Webbing, 1922-31, ............................. . 

8r.ocka 
Cotton Teztilell, 1926-31 

Compuud ........................................ . 
Derived .......................................... . 

Finished Cotton Goods, 1921-31 
Compuud ....................................... .. 
Derived ......................................... .. 

Kni~ Underwear, 1924-31 
Compuud ....................................... .. 
Derived ......................................... .. 

Hllliery, 1924-31 
Compuud ...................................... : .• 
Derived ......................................... .. 

Working Clothes 
Computed, 1923-27 -................................ . 
Derived, 1924-30 ........................... : ..... .. 

Fresh Water Pearl Buttons, 1922-31 .................... . 

New Ordel1l 
Cotton Tennell, 1926-31 

Computed ....................................... .. 
Derived .......................................... . 

Finished Cotton Goods, 1924-31 ........................ . 
Kni~ Underwear, 192(-31 

Computed ........................................ . 
Derived ......................................... .. 

Hllliery, 1924-31 
Computed ........................................ . 
Derived .......................................... . 

A.rt.ificial Leather, Derived, 1923-31 ••••.•••.••.• ·•••••••• 

Unfilled Ordel1l 
Cotton Tennes, 1~1 ................ · .. • .. · .. • .. • .. • 
Finished Cotton Goodll, 1924-31 ........................ . 
Knit Underwear, 1924-31. .............. ••• .... •• .... • .. • 
Hosiery, 1924-31 ...................................... . 
Artificial Leather, 1924-31 ............. •·• .. • .. • .... • .. .. 

8.0 
8.5 

11.8 
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TABLE VI (CONTINUED) 

Average 
Series Deviation Range 

WHOLESALE TRADE 

Sales 
Dry Goods Wholesalers, 1919-27......................... 11.8 49 
Cotton Goods Jobbers, N. Y. F. R. D., 1923-31.......... 11.9 57 
Cotton Goods Commission Houses, N. Y. F. R. D., 

1924-28 ............................................ 6.3 26 

Stocks held by Dry Goods Wholesalers 
Philadelphia F. R. D., 1924-31.......................... 3.9 20 
Richmond F. R. D., 19'1S-31. .... :...................... 5.0 25 
Dallas F. R. D., 1924-31. .................... ~ .. . .. .. . .. 6.8 39 

SALES AT REl'AIL 

Dry Goods Chain Stores, 1919-25............................ 19.3 81 

New England Department and Specialty Stores 
Cotton Dress Goods, 1923-25 .......................... .. 

1926-30 ••••.•.....••.••............ 
Aprons and House Dresses, 1923-25 ...••.••.•............ 

1926-30 ..................... . 
Waists and'Blouses, 1923-25 ............................ . 
Notions, 1923-25 •.•..•.•..••.•.•.•..•..•...•.••......... 

1926-30 .••....••••...........••.•...•.•........ 
Knit Underwear, 1923-25 .•.............•...•.••........• 

1926-30 .•. ' ............................ . 
Petticoats, 1923-25 ...••.•.. ~ ...•.......•................ 
Domestics, 1923-25 .................................... .. 

1926-30 .................................... .. 
Infants' Wear, 1923-25 ................................ .. 

1926-30 .........•.............. , ••........ 
Handkerchiefs, 1923-25 ..•..........•........•....•...... 

1926-30 .•................................ 

Cleveland Department Stores, 1924-25 

29.4 
24.8 
29.2 
27.9 
22.8 
11.2 
10.8 
35.2 
32.2 
28.0 
19.4 
24.2 
28.2 
27.4 
74.2 
70.5 

Cotton Dress Goods ... .-................................. 30.8 
Aprons and House Dresses..... . . . . . . . • . . . . . . . . . . . . . . . . . 26.2 
Waists and Blouses..................................... 23.6 
Notions ............................................... 9.6 
Knit Underwear ....................................... ' ,37.9 
Petticoais ••••.••.......•.••..........•................ 29.3 
Domestics ............................................. 16.2 
Infants' Wear .....................•................... 23.8 
Handkerchiefs ..............•...........•..•........... 72.8 

117 
92 

114 
111 
79 
63 
56 

160 
185 
185 
62 

108 
13S" 
136 
484 
454 

131 
139 
105 
62 

168 
189 
71 

108 
481 
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The manufacturer~ of the h!ghest grades ordinarily buy at an early 
date & larger proportlO~ of theIr total supply than those using ordinary 
staple. The former WIsh to exercise a wider choice in their selection 
and also to make sure of an adequate quantity. The demand for long 
~taple cotton is f.requently II? grea~ that the manufacturer who delays 
II unable to obtam the quality which he desires, or can secure it only 
at & very high price. 

The spinner of common grades gauges his purchases according to the 
course of the market; he buys early or late according to his judgment 
of the favorableness of price quotations. However, he usually obtains a 
large qU8IItity during the hanesting season ...•• 

The cotton is shipped as soon as purchased and warehoused at the 
mills, which are provided with commodious storage rooms. The merchant 
doea not have a warehouse of his own, and public warehouses in the 
northern cities are seldom utilized' for storing cotton. Payment for 
the cotton is made ordinarily within three days after its receipt at the 
mill. Thus the northern manufacturers bear the burden of carrying a 
large quantity of raw cotton from the time that it is harvested till it ia 
manufactured. • • • • 

In the South there is wider variation in the practice of the manu
facturers in buying their cotton. The few mills in that section which use 
long staple cotton purchase their supply early for reasons the same as. 
those which influence the fine goods manufacturers in the North. But 
with the great majority of the southern mills, which manufacture coarse 
cloth, the practice depends upon the location, size, and financial strength 
of the individual mills .•••• 

While it is thus common for the southern mills to carry cotton for 
which they have not immediate requirementa, the proportion bought 
during the season is probably less than in New England. The southern 
manufacturers do not obtain the cotton entirely from merchants, but 
frequently deal directly with the farmers, in a few instances sending 
out their own buyers through the district in which cotton suited to their 
needs is grown.' 

This description of the seasonal aspects of manufacturers' 
purchases of raw cotton is confirmed by a comparison of two 
seasonal indexes: those for delivery of cotton to mills (derived 
from stocks held by mills and their consumption of cotton) 
and for cotton consumed in manufacturing. It is clear from 
this comparison that from September through December tex
tile mills buy much more cotton than they consume; between 
January and April they buy an amount approximately equal 
to their monthly consumption; and from May to August they 
buy less than they consume. During 1919-31 stocks of raw 

'M. T. Copeland, The Cottcm Manufacturing JndllJltT1/ of. the United Statlll 
(Cambridge 1923) pp. 180-3. For discussion of cotton marke~mg see also Report 
of the Federal Trade Commission on Cottcm Trade (Washmgton 1924) Part I, 
pp.24-74. 
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cotton at mills were equal to 2.7 months' consumption. Hence, 
at their seasonal peak at the end of" January, February and 
March, rilills held stocks sufficient to satisfy their needs for 
more than three months. 

3. Cotton Textiles 

a. Commodities Covered 
Unlike wheat, cotton is converted into a variety of products 

which :find innumerable uses. . 
Every great industry is more or less dependent upon cotton. Railroads 

annually use the equivalent of several hundred thousand bales for air
brake hose, plush for car seats, for enameled ceilings that have a. basis 
of cotton duck or other fabric. The cement industry transports its 
product today in cotton bags which took the place of barrels more than 
a quarter of a century ago when the low price of cotton attracted atten
tion to its availability for this purpose. No one knows how many thou
sands of bales of cotton are employed in the construction of the modern 
skyscraper and well-built residence. Those who are observant will notE 
that the asbestos cement covering around steam and hot-water pipes 
"is held in place by light cotton duck. 

The electrical industry today uses tens of thousands of bales of cotton 
for the insulation of copper wire. The automobile has become an impor· 
tant consumer of cotton. Tire fabric calls for hundreds of thousands oj 
bales either of long-staple cotton for certain classes of fabric, or shortel 
staple which can be used in cord tires. Artificial leather, with cotton as 8 
base, has become a competitor of hides in the upholstering trades, for auto· 
mobile tops and curtains, and numerous other uses. The list might bE 
extended into s veritable catalogue, but probably the most unique USE 
to which this fiber is put is In the manufacture of 'synthetic ivory' fOJ 
billiard and pool balls, imitation tortoise shell toilet articles, and simil81 
products. 

The use of cotton 'linters,' the short fiber obtained from cotton seed 
after passing through the gins, in the manufacture of rayon, or artificial 
silk, forms the basis of another great and growing industry. 
. Modem farm implements require vast amounts of cotton. Self-bindinp 
reapers and threshing machines call for quantities of heavy cotton good! 
for elevators and belts. It might almost be said that file great grain cropl 
of the world today could not be harvested and marketed without thE 
use of cotton.' 

Many of these diverse uses are reflected in the series reiat· 
ing to the movement of such semi-manufactured cotton good~ 
as bleached or dyed cloth or the coarser type of textiles, prin1 
cloth, sheetings and tobacco cloth. Also an interesting samplE 
is affOl;ded by artificial leather, whose ultimate use is not onl~ 

I See the Cotton Industry, by C. T. Revere, in Representative lndwstries in thl 
United States, R. T. Warshow. Editor (New York 1928) p. 257. 
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for clothing but also in such au entirely different commodity 
as automobiles. But by and large, only cotton clothing is well 
represented in the data analyzed in this chapter, and in that 
sense the tracing of raw cotton in its flow into domestic use is 
incomplete. However, the channels omitted account for only a 
minor fraction of the crop consumed within the country. 

A question may arise as to the propriety of classifying knit 
underwear, hosiery and artificial leather as cotton goods. 
However, cotton is the important raw material in all. Accord
ing to the Census 01 l1lanulactures: 1929, of 8.8 million dozen 
shirts and drawers 7.2 million were cotton; and of 8.9 million 
dozen union suits 7.4 million were cotton. Of 111 million 
dozen pairs of hosiery produced, 33 million were all cotton, and 
in some 54 million cotton was used for tops, heels and toes; 
in addition, a great deal of cotton was mixed with silk, wool 
and rayon. In artificial leather gray cotton go~ds such as 
sheetings, drills, ducks, satins or moleskins are the base upon 
which nitrocellulose or pyroxylin preparations are spread 
either alone or in combination with some other materials. 

b. Production 
The seasonal amplitudes in output of specific types of cotton 

goods show no definite grouping. We might have expected 
the output of semi-manufactured goods to show·a smaller 
seasonal amplitude than the production of manufactured com
modities, since the former are further' from the seasonally 
variable final demand. But the highest average deviation is 
in artificial leather which is a semi-manufactured commodity, 
and the lowest in hosiery which is a completely finished com
modity. Differences in seasonality of final demand for the 
goods seem to be more important in determining differences 
in seasonal amplitude of production than differences in the 
distance from final demand. Thus, artificial leather shows 
large average deviations because of the importance of demand 
for the product by automobile factories, themselves bent upon 
satisfying a highly seasonal demand by ultimate ~nsumers. 
Hosiery, on the othe~ hand, is subject to rather contmuous use 
and purchase by final buyers. .. 

There is a substantial identity of pattern m the eIght pro
duction indexes given 011, Charts 14, 15 and 16. In each, two 
seasonal peaks occur, the first uniformly in March, the second 



CHART 14 
SEASONAL MOVEMENT OF COTTON MANUFACTURES 
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CHART 15 
SEASONAL MOVEMENT OF KNIT UNDERWEAR AND HOSIERY 
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CHART 16 
SEASONAL MOVEMENT Of WORKING CLOTHES 
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in October in most series (finished cotton goods knit under
wear, hosiery, working clothes, buttons), in December in 
some (cotton textiles, fine cotton goods). The nature of this 
pattern suggests little similarity to the swing in the produc
tion of raw cotton but bears a distinct resemblance to the 
seasonal swings in wholesale and retail sales of cotton goods 
(and for artificial leather to that in automobile production). 
It appears clear that the variation in output of these goods 
is imposed by the seasonality in demand by final consumers, 
the divergencies in pattern arising from the diverse uses to 
which the various commodities are put. 

c. Shipments 
In the comparative amplitude of shipments and production 

. a marked difference arises between the semi-manufactured 
and the completely manufactured commodities. Among the 
former, shipments (as measured by the average deviation of 
the seasonal index) of finished cotton goods and artificial 
leather are less variable seasonally than production. Among 
the completely manufactured commodities-underwear, ho
siery and working clothes-on the contrary, shipments are 
characterized by seasonal indexes whose average deviations 
are appreciably larger than those for production. The reason 
may lie not only in the great~r seasonality in the demand from 
manufacturers for the completely manufactured products but 
also in the' willingness of the manufacturers In these fields to 
produce for stock. This statement is partly confirmed by 
the analysis below of producers' stocks of these various 
commodities. 

The seasonal pattern in shipments is, in general, highly 
similar to that in production. Exceptions are found in cotton 
textiles and knit underwear. In the former the second peak 
in shipments is in September while in production it is in De
cember. Obviously, some group of cotton textiles is produced 
for stock before the autumn, these stocks to be drawn upon 
during the summer and early autumn. In knit underwear the 
autumn peak in shipments is much more prominent than the 
spring peak, while the reverse is true of production. Here 
again producers accumulate stocks, as a result of spring activ
ity, for use in autumn. 
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d. Stocks 
Seasonal changes in stocks of :fiD.ished goods held by pro

ducers are' fully accounted for by the cumulative changes be
tween the seasonal swings in production and shipments. This 
is clearly shown by the graphical comparison on Charts 14, 15 
and 16 of the computed and derived indexes for stocks! 

The significance of seasonal variations in producers' stocks 
is best gauged when. the average deviation of the seasonal· 
index is combined with some measure of the importance of 
stocks as compared with production and shipments (usually 
the volumes of the latter are approximately equal). For the 
years covered by the seasonal indexes the ratio of stocks to 
monthly production was 1.4 for cotton textiles, 0.9 for finished 
cotton goods, 1.2 for knit underwear, 2.1 for hosiery and over 
6.0 for bu.ttons (the last is derived from a comparison of re
ported stocks with the Census data on production). Multiply
ing the average deviation of the seasonal index for stocks by 
the ratios just cited, we obtain the following rough measures 
of the importance of seasonal variations in stocks: 6.4 for cot
ton textiles; 1.9 for finished cotton goods; 14.6 for knit under
wear; about 5.8 for buttons. The' relatively small significance 
of seasonality in producers' stocks of finished goods, as indi
cated by these measures, emerges clearly ~hen a similar mea
sure is computed for raw cotton stocks held by mills; for the 
latter it is 48.6. 

Because of the substantial similarity of pattern characteriz
ing production and shipments, seasonal variations in stocks 
are due largely to differences between the seasonal amplitudes 
of production and shipments. When the swing in production 
is greater than that in shipments, stocks show a seasonal 
pattern similar to that iJ;J. production and shipments. When, 
with similar patterns, production is seasonally less variable 
than shipments, stocks show a pattern inverted to that in out
put and outflow. A comparison of indexes in Charts 14, 15 
and 16 affords at least partial support for this statement. 
The pattern in stocks of finished cotton goods is only partly 
similar to that in production and shipments, and that in stocks 
of cotton textiles is only partly inverted to that in output and 

• For cotton textiles the original series for shipments is computed from pro
duction and stocks, not collected independently. Therefore the comparison of 
the two indexes for stocks has only a limited meaning. The same is true below 
of the derived index for new orders for the same group. 
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outBow. But in knit underwear and in hosiery stocks do show 
the inverted pattern that is expected; in working clothes the 
pattern is partly inverted; in all three, stocks are high in 
mid-summer, when both production and shipments are low, 
and are at trough in the autumn when both production and 
shipments are at seasonal peak. 

e. New and Unfilled Orders 
The seasonal swing in new orders is higher than that in pro

duction in each of the five comparisons that available data 
make possible. But the comparison with shipments yields 
somewhat different results. In the semi-fabricated group, 
such as cotton textiles, finished cotton goods and artificial 
leather, the amplitude of new orders is clearly in excess of 
that in shipments. There is a clear tendency for orders to be 
bunched at definite times of the year and for shipments to run 
at varying intervals behind receipts of new orders. In fully 
fabricated goods, such as knit nnderwear and hosiery, the 
seasonal amplitude of new orders is about equal to that of 
shipments. If the similarity in pattern between new orders 
and shipments is substantial, this approximate equality of 
seasonal amplitude makes possible the statement that either 
there is a constant time lag between the two (that is, a con
stant interval is consumed in filling orders throughout the 
year) or that orders are filled in the same month in which they 
are received. 

The comparison of seasonal patterns in new orders and 
shipments does show a substantial similarity, not only in fully 
fabricated goods but also in semi-manufactured. The only 
notable exception appears in knit underwear, in which the 
spring peak in shipments is in Marcb and the corresponding 
peak in new orders appears to be in January. 

The· seasonal changes in nnfilled orders may clearly be in
terpreted as a cumulation ·of seasonal disparities between 
shipments and new orders. This is shown by the graphical 
comparison on Charts 14 and 15 of derived and computed in
dexes for new orders. In the semi-manufactured textiles that 
go primarily into clothing (that is, excluding artificial leather.> 
unfilled orders are low in mid-summer. For such fully fabrl
cated goods as underwear and hosiery the seasonal trough 
occurs in winter. 
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4. Sales at Wholesale 

According to the Census of Distributio,n: 1930,39 per cent 
of cloth converted by cotton manufacturers was billed to whole
salers; and since three-quarters of total cloth is converted by 
the cotton manufacturers themselves, this percentage is likely 
to hold for the total volume of finished cotton goods. Of knit 
goods (knit underwear and hosiery) 52.5 per cent was re: 
ported as sold to wholesalers; of men's work clothing, 30.7 
per cent. Thus, a substantial proportion of semi-manufactured 
and manufactured cotton goods passes through the hands of 
wholesalers before it reaches retailers and final consumers. 

Chart 17 presents seasonal indexes of sales by and stocks 
in the hands of dry goods wholesalers. While dry goods whole
salers deal also in some woolen goods and some mixed materi
als, it may be assumed that cotton goods form the bulk of their 
sales. Partial proof of this is found in the fact that when cot
ton jobbers are specifically segregated, the seasonal inove
ments in their sales are almost identical with those in the 
sales and stocks of dry goods wholesalers. 

The chart presents also the indexes for shipments of all the 
commodities that leave the hands of cotton' goods manu
facturers and go, at least in large part, to the wholesalers. AI
ihough the indexes of the various goods differ in the stand
ings for each single month, their general movement is more or 
less the same. There are two peaks, one in March and the other 
about October. The trough in all the series is in July; some 
have another trough in December. 

While the movements of stocks in the three Federal Reserve 
districts are in broad correspondence, there seem to be a few 
genuine differences between Philadelphia on one hand, and 
Richmond and Dallas on the other. In the former, stocks are 
at peak in September and at trough in May, June and Decem
ber. In the latter two, unmistakably, the peak in stocks is in 
July and the trough in May and December. This lead of 
indexes for Richmond and Dallas may be attributable to the 
much greater dependence of the wholesalers there upon agri
cultural crops. In Philadelphia the wholesalers prepare for the 
autumn buying by retailers who in their turn purchase mainly 
for December sales. In the southern states the bulk of retail 
buying is possible immediately after the crop is marketed, that 
is, the peak of the season comes much earlier. Another differ-
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ence which is, on the whole, less established, is that of size. The 
amplitude of stocks is smallest in Philadelphia and largest in 
Dallas. This is as might be expected, since the Philadelphia 

CHART 17 
SEASONAL MOVEMENT OF COTTON GOOOS 

IN WHOLESALE AND RETAIL TRADE 
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wholesalers are near the sources of their supplies and their 
need to prepare for the seasonal swings is much less pressing 
than that of the Dallas wholesalers. 

The seasonal index for sales shows the two peaks that were 
seen so often above. It is clear in the case of wholesalers, how
ever, that the March peak is minor and that the September 
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peak is the ~ost important high point of the year 's s~les. This 
comparatiye standing of the two peaks was reflectedat an ear
lier stage in the seasonal movements of the stocks. 

5. Sales at Retail 

No data are available on the proportion of goods bought by 
retailers from wholesalers. As far as cotton piece goods are 
concerned, a study for the year 1924 revealed that 89 per cent 
was bought from wholesalers.~ It is not certain that depart
ment stores or dry,goods chain stores (and they are covered 
by the data to be cited below) buy such a large percentage of 
their cotton goods from wholesalers, but undoubtedly they do 
buy from the latter a large portion of their supplies. 

Most of the indexes that follow refer to sales by various 
departments of department stores. A question may be raised 
as to how far the flu~tuations in sales by different depart~ents 
of department stores reflect accurately the changes in sales by 
the various branches of retail trade. It might be suggested that 
neighborhood retail trade is less subject to seasonal swings 
than are department stores, which profit heavily from the 
holiday and seasonal trade. On the other hand, it may be said 
that department stores are financially more able to use adver
tising and special sales -in order to increase the volume of 
business during the seasonally dull months. In the absence of 
definite testimony to the contrary, it may be assumed that the 
department stores show swings not materially different from 
the swings of trade in the corresponding branches of retail 
business as a whole. 

The seasonal indexes for· sales of the various commodities 
in the group differ considerably in standing for single months, 
but their patterns and amplitudes show some features in com
mon (Charts 17 and 18). Simple cotton goods (such aSllotton 
dress goods, aprons and house dresses, waists and blouses) 
have peaks about Mayor June and a much smaller rise in 
December. More expensive articles have a higher peak in 
December when holiday buying is done. But with this differ
ence of the relative position of the peaks, the two-peak pattern 
is characteristic of all groups, domestics excepted. 

'DiStribu.tion 0/ Textiles, Harvard Bureau of Business Research, no. 56, p. 5. 
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The conspicuous feature of the retail seasonal indexes is 
their large amplitude. The average deviations for cotton 
goods proper (excluding notions) vary from 24 to 29 and 
the ranges from about 100 to 180. Total sales of dry goods 
chains show a smaller seasonal swing, chiefly because all 
commodities are included and the spread of their seasonal 
peaks and troughs through the year serves to cancel any out
standingly large deviations from the year's average. But 
even in this instance the swing is considerable. 

Compared with all the seasonal indexes discussed above, 
variations in retail sales are slighter only than those in mar
ketings of the crop by farmers and in raw cotton exports. 
The seasonal amplitude in raw cotton stocks at public ware
houses is of about the same width, but all the other indexes 
show amplitudes much milder than those in retail sales. 



CHAPTER V 

AUTOMOBILES, GASOLINE AND RUBBER 
(Group III) 

GENERAL CHARACTERISTICS 

In cotton textiles we have considered a group of commodi
ties that is subject to seasonality in respect of both the de
mand for its finished products and the supply of its necessary 
raw materials. The automobile, to which we now turn, has 
constituted, during the recent decade, the most important 
single commodity characterized, like textiles, by conspicuous 
seasonal variations in 1ii:J.al demand; but, unlike textiles, the 
automobile has been practically undisturbed py climatic or 
conventional seasons in the supply of its raw materials-rub
ber, hardwood, steel, glass, leather. Consequently, the automo
bile industry is representative of all industries in Group m. 
In these, manufacturing may proceed at the even pace de
manded by technical efficiency without encountering any prob
lem as to the supply of raw materials. If, however, production 
is allowed to fluctuate in accordance with seasonal demand, 
raw materials must be stocked by someone to assure delivery 
to manufacturers at peak seasons. To illustrate how this sea
sonal variability of final demand affects the industries in 
Group m, this chapter is devoted to an examination of the 
seasonal swings observable in the production, sales and stocks 
of automobiles and goods associated with them, such as rub
ber and gasoline. 

The detailed statistical analysis whose results are shown in 
Charts 19 through 25 and in Tables vn and VITI indicates 
clearly the conspicuous character of seasonal variations in 
purchases of automobiles by consumers. But interesting dif
ferences appear from one group of car~ to ano~her, depending 
upon the price of the car, the econOIDlC standing of prospec
tive purchasers and the relative importance of pleasure a~d 
business demand. Among passenger cars the lower price 
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groups tend to show more marked seasonal swings .than the 
higher price groups. In purchases of trucks seasonal varia
tions are less appreciable than in passenger cars, but there is 
a distinct difference in respect of pattern and amplitude be
tween heavy trucks, serving primarily construction, and light 
trucks, used by farmers, manufacturers and distributive 
trades. 

Seasonal changes in purchases of cars by consumers have 
their source in the concentrated use of cars during limited sea
sons of the year. The purchase of gasoline, and to a lesser 
extent also of parts, reflect directly the use of cars, and the 
seasonal analysis of these series yields quantitative measures 
of the influence of original seasonal factors upon demand. 
These seasonal variations are shown to be of smaller amplitude 
than those in purchases of new cars. Since purchases are in 
the nature of additions to a large body of already existing 
equipment they tend to be concentrated in time and therefore 
to show large percentage variations from a smaller absolute 
base. 

The seasonality in consumers' purchases of cars that de
rives from the greater use of cars during limited periods of 
the year makes, in its turn, for seasonal variations in the out
put of automobiles and of such components as rims, tires and 
original equipment. True, seasonal variations· in automobile 
production are of lower amplitude than those in purchases by 
users. But the difference Is not large, and the automobile in
dustry remains a most important branch of manufacturing 
subject to violent seasonal disturbances. 

These disturbances are passed on also to some of the raw 
materials. Those related closely to the automobile industry, 
rubber, upholstery leather, malleable iron, show variations 
that appear to be imposed by the seasonality of automobile 
production, although in none is the seasonal amplitude as 
great. The technical nature of the productive process of gaso
line, one important material directly connected with the use 
of automobiles, renders adaptation to fluctuations in the use 
of cars difficult; consequently, variations in stock, not in pro-. 
duction, take care of fluctuating demand. Total production of 
other materials, of which only a minor fraction is used in con
nection with automobiles, gives little evidence of the season
ality of automobile production. 
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Most of the raw materials used in automobiles are avail
able in a fairly continuous supply, and if the industry remains 
one of the branches of production in this country most defi
nitely affected by seasonal variations, the basic reason is the 
pronounced consumers' demand at the opening and during the 
early part of the outdoor season. In recent years the greater 
simultaneity in announcing new models and an increased em
phasis on the style element have widened still more the sea
sonal swing in consumers' purchases. Production for stock 
would in consequence involve capital investment of large pro
portions. Such a production policy was discouraged in recent 
years by a downward trend in prices of cars, by the rapid rate 
of improvements and the correspondingly high rate of depre
ciation of old models, by the existence in later years of the post
War period of surplus equipment and the availability of cheap 
funds for extending equipment. Under these conditions the 
manufacturers found it advisable to attempt a more precise 
adaptation of the rate of production to the rate of demand. 
This served to increase seasonal instability in the rate of ac
tivity both of the automobile industry and of the industries 
closely related to it. 

DETAILED COMMENTS 

Constant seasonal indexes are used, as heretofore, but in 
view of the rapid changes in the industry during recent years, 
they afford, perhaps, a less characteristic and reliable descrip
tion than they do for other, more stable industries.1 For this 
reason many of the generalizations and inferences suggested 
below, especially in regard to the seasonality of production 
and registration of passenger cars, must be considered as 

1 Some of these important. changes are suggested by Miss Arynel!ll Joy of the 
Reaeareh Division of t.he Federal Reserve Board: (1) The January automobile 
ahow in New York City and t.he growing t.endency, especially among medium 
and high price ca1'1!, to bring out new modele just before t.hat ahow, t.hus ste~ping 
up production for display purposes; and t.he recent attempts of ~h~ NatIOnal 
Automobile Chamber of Commerce to secure agreement on the tllDmg of the 
introduction of new models. (2) In t.he years 1927-30 any • seasonal' is severely 
affected by t.he cyclical recsl!llion in t.he winter of 1927 and depressi.on in the 
winter of 1929 accelerated again in 1930. This recurrence of depreBBlon at the 
end of t.he ye~r exaggerated t.he winter decline, which is probably not entirely 
seasonal. (3) In t.he same period t.he introduction of a new model by For~, 
although a non-recurring and therefore non_a50n~ ev~nt, neverthelese accI
dentally accentuated the winter decline and the sprmg nee. 
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highly tentative. For the same reason, not only are average 
seasonal variations from link to link treated but also temporal 
changes are emphasized. 

1. From Automobile Production to the Use of Cars by 
Their Owners 

a. Automobile Production 
The series called production of automobiles in the United 

States actually records' factory sales'. But since it may be 
assumed that the final assembly of cars very closely precedes 
factory sales, the latter may be taken to represent the former, 
at least for the purpose of seasonal analysis. 

An essential similarity characterizes the seasonal indexes 
for the two periods 1919-25 and 1925-31, that is, each has a peak 
in spring and a trough in December. But interesting changes 
take place in both pattern and amplitude. In the earlier period 
the seasonal peak occurs in May and June and there is a sec
ondary high point in October. In the later period the peak 
shifts to April and May, the secondary peak in October disap

__ pears and the trough at the end of the year becomes much 
more prominent. The seasonal amplitude increases materially, 
as is shown in Table VII. 

The spring shift may be attributed in part to improved 
roads, which make feasible earlier use and consequently ear
lier purchase of cars; t.o.a larger sale of low price cars to 
buyers who wish to enjoy a long riding season, thereby creat
ing an earlier concentration of demand for new cars; to a 
more extensive use of cars for business purposes ; and to the 
stimulation of the January automobile shows. The increase 
in amplitude is probably due to the more widespread use of 
cars by masses of people whose demand is likely to be more 
influenced by the opening of a favorable driving season than 
was the demand of the relatively rich; to the -greater syn
chronism in announcement of new models; and possibly during 
recent years to the growing over-equipment of the industry. 

When total passenger car production is divided into groups 
according to make, the variety of movement underlying its 
seasonal pattern becoIqes clear. Seasonal production indexes, 
available for four makes for 1925-29,8 separate manufacturers 

IE. S. Smith, Reducing Seasonal Unemplollment (New York 1931) p.267. 
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TABLE VII 

AMPLITUDI!I OF SEASONAL VARIATIONS 

PRODUCTION, SALES, RI!IGISTRATION AND USE OF AUTOMOBILES 

Average 
Series Deviation Range 

PRODUCTION 

Passenger Cars, 1919-25 •...••.•.•.••......................• 
. 1925-31 •..••.•....•......•..•.•.• ~ ........ . 
1926, F. R. B. Index ...................... . 

Trucks, 1915-27 ••..•••••..••••••••••..•....•...... ' ....•.... 
1926, F. R. B. Index .• ~ •.••..................••..... 

Taxicabs, 1925-31 •.•..•...•.••...•...........•.........•.•• 

Pllssenger Cars, by Make, 1925-29 
Cbevrolet ..••.••••.....•......•......................• 
Reo •.......•••..•......•.................•............ 
Buick .......•.•..•.................................... 
Packard ...............•..............•....•........... 

SALES· 

General Motors Sales 

13.2 42 
21.9 81 
15.8 65. 

10.8 35 
11.2 51 

29.2 127 

25.4 115 
22.0. 97 
16.2 68 
11.7 56 

Cars Sold to Dealers, 1924-31........................... 23.4 91 
Cars Sold to Users, 1922-31............................. 25.2 98 

Automobile Financing, Retail, 1928-31 
New Cars •.•••••..••.....••••..................•.....• 26.0 80 
Used Cars ............................................. 18.3 56 

BEGISTRATION 

New Passenger Cars 
Total Registration, 1925-31. ................ ··.······· .. 26.9 94 

By Price Group, 1925-29 
First Highest ..................................... . 
Second" ...................................... . 

23.8 91 
26.8 92 

Third .. • .................................... . 29.3 100 
Lowest ........................................... . 26.4 94 

By Make, 1926-31 
Highest Price Group 

Lincoln ...................................... . 22.0 97 

Cadillac •.•.................. ················· . 21.0 84 
Packard ...................................... . 24.5 91 

Medium High Price Group 
Nash ......................................... . 27.5 97 
Buick ••.•......•..........•..•••••.....••....• 24.3 102 
Chrysler ...................................... . 27.3 104 
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TABLE VII (OOlfTINtIBD) 

8eriee 
Medium Price Group 

Average 
Deviation 

Hupmobile ..........•..•...................... 
Dodge •••••..•.....•..•....................... 
Hud80D ••••••••••••••••.••......•..•...••..... 

Low Price Group 
Ford ........................................ .. 
Chevrolet .................................... . 
Esses ........................................ . 

'n.7 
28.2 
28.0 

26.8 
28.3 
35.4 

Range 

99 
1M 
101 

98 
103 
122 

New Trow 
Total RegistratioD, 1925-30...... . . . . . . . . . . . . . . . . . . . . . . . . 18.8 74 
By Make, 1926-31 

Mack ......................................... 22.8 83 
Chevrold ..................................... 21.2 81 

JIXPORT8 

PaaeDger Cars, 1923-31..................................... 17.2 68 

Trocki, 1923-31 ............................................ 9.9 41 

UBB or CAIIB 

GuoliDe 
Domestic CoosumptioD, 1918-25......................... 15.8 68 

1926-30. . ..... . . . . . . . . . . . . . . . . . . 11.3 41 
Retail DistrIbution, 41 States, 1922-31................... 12.2 44 

Accessories, ShipmeDts, 1925-31.............................. 9.4 34 

Replacement Parts, ShipmeDts, 1925-31...................... 8.3 28 

into two classes: those whose production is at peak in the spring 
and those whose production is at peak in the autumn. Chev
rolet and Reo have very conspicuous spring peaks; production 
then declines markedly to deep troughs in the winter. For the 
more expensive makes, Buick and Packard, the autumn peak 
is much more conspicuous than the spring peak. Obviously, the 
seasonal swing in total passenger car production is a composite 
of the high spring pattern in a large group of cars and a 
relatively high autumn pattern in a small group of some of 
the more expensive makes. This combination served to pro
duce the two-peak feature of the production curve. 

The output of taxicabs was originally included in total 
passenger car production but has been reported separately 
since 1925. The new group is very small so that its omission 
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does not affect the comparability of the two indexes of total 
passenge~ car production. Taxicab output is at a high level 
from October through January with a peak in December; 
low levels prevail in summer. Its pattern is thus quite differ
ent from that in total automobile production, apparently be
cause taxicabs, unlike privately owned automobiles, are used 
chiefly in winter. Most of them are made in plants engaged 
exclusively in their manufacture and are produced in quantity 
in the winter for prompt sale to franchise companies or inde
pendent taxicab owners. The increased winter demand is even 
reflected in a swelling of the ranks of taxi-drivers during that 
season. 

The seasonal pattern in truck production is, on the whole, 
fairly similar to that in passenger car production but the 
secondary autumn peak is slightly more pronounced. The 
conspicuous difference between the two indexes is in the size 
of the seasonal swing. Both the much narrower amplitude and 
the more notable tendency towards a second peak in truck pro
duction are indicative of the business character of the demand 
for trucks as compared with the large element of pleasure 
demand for passenger cars. Although weather exercises a con
siderable influence on trucking and bus transportation, pri
vately owned cars are much more appreciably affected. Truck 
production therefore has a narrower seasonal range and a 
greater tendency to reflect the spring and autumn peaks so 
characteristic of all business and farming. 

b. Automobile Sales 
The seasonal index of sales of General Motors Corporation 

cars to dealers bears close similarity to that in total passenger 
car production, showing, as does the latter, a peak in April and 
a trough in November. However, sales to dealers reveal a 
more prominent peak in August, probably because of the 
influence of autumn demand for Buicks andCadillacs. The 
seasonal amplitude in sales to dealers is slightly wider than 
that in total passenger car production. 

The seasonal pattern in sales to users, also from data avail
able only for General Motors cars, is very similar to that in 
sales to dealers but the seasonal amplitude is again wider. 
Since the seasonal amplitude of automobile production (and 
presumably also of sales) has expanded during recent years 



AUTOMOBILES, GASOLINE AND RUBBER 129 

the lD:easures o! varia~ility in Table VII probably understate 
the difference m ampbtude between the indexes for sales to 
users and sales to dealers. This greater seasonality of con
s~mers' demand as compared with sales to dealers that is 
WIth factory sales or production, is further confirmed'below b; 
data on car registrations. 

A comparison of the indexes of sales to dealers and sales 
by them makes clear the rise in their stocks from January 
through March and the decline from April to December with 
the exception of A~st, when stocks are constant and Sep
tember, when they rise slightly. These movements dorrespond 
to our expectations based upon the practices of the industry. 
Stocks rise during the interval between the announcement of 
new models and the peak in consumers' demand. The first rise 
should come then between January, when most announce
mentsof models are made, and April, the primary peak in 
consumers' demand. A second rise is to be expected between 
August, when some models are announced, and October, the 
secondary peak in consumers' demand. 

The seasonal swing in the flow of cars to users is also re
flected in the volume of loans advanced in order to finance 
cars sold at retail. The volumes of loans for both new and 
used cars have been reported since 1928. In spite of the brevity 
of the period, the resulting averages seem to present a reason
ably accurate picture of the seasonal variations (Chart 19)" 

... The automobile finance companies reporting to the Bureau of the CeD8I18 
include all companies of any importance, and we believe the returns cover about 
110% of all the financing business done by finance companies. This, of course, 
does not include instalment selling of cars which are financed by the auto
mobile dealers themselves, nor does it include some financing done directly 
by banks .•••• 

I believe the new car financing covered by these reports is the best existing 
aeries reflecting the seasonal effect in the retail sale of new automobiles. Of 
course, the General Motors reports on sales to dealers show accurately the sea
sonal effect in sales of the cars of that company, but there is not available any 
lIimi.Iar series covering the industry as a whole. Reports of new car registrations 
do not cloaely follow actual sales, for the reason that in most states the registra
tion fee which musll be paid by a new purchaser decreases at every .qua~r. An~ 
people buying cars near the end of a quarter tend to postpone registration until 
after the new reduced rate goes into effect. 

The Bureau of the CeD8U8 reports include the financing of trucks as well as of 
passenger cars, whereas the most readily available aeries on new car registrations 
relate to pasaenger cars only .. Of course, the seasonal effect in retail sales, and 
therefore in retail financing, is quite a bit different fro~ the aeasonal effect 
in the production of automobiles." (From a lette~ by Mr. Milan V. Ayres, Anslyst 
for the National Association of Finance CompaweB.) 
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Peaks in financing of both new and used cars occur in 
April, May and June, while the trough is in January. The 
seasonal amplitude of both indexes is appreciable. The aver7 
age deviation of the seasonal index for the financing of new 
cars is very close to that for General Motors car sales to users. 
The seasonal amplitude in financing used cars is much nar
rower than that for new cars, in spite of the fact that the vol
ume of loans for new cars is still more than twice the size of 
that for used cars. The explanation may be twofold: (1) the 
'opening ofthe outdoor season, especially the announcement of 
new models, may exercise a greater influence upon the demand 
for new cars; (2) the cheaper second-hand cars, the demand 
for which is affected more conspicuously by the opening of 
the outdoor season, are bought for cash or financed primarily 
by the dealers themselves, not by the finance companies. 

c. New Car Registrations 
With the qualifications expressed by Mr. Ayres, a seasonal 

index of registrations of new cars is a reliable measure of 
the flow of automobiles to final domestic buyers. The index 
for registration of all new passenger cars (Chart 20) bears a 
striking similarity to that obtained for sales of General Motors 
cars to users, thus preserving in substantial identity the pat
tern that was first observed in passenger car production. The 
amplitude of the seasonal swing in registrations is, however, 
larger than that in producti,m, although the difference is small 
as compared with the magnitude of both swings. 

The flow of passenger cars to final buyers is described in 
greater detail by the data on new passenger car registrations 
by price group, reported for the years 1925-29 by R. L. Polk 
and Company. All registrations are subdivided into four 
price groups, ranging from the highest to the lowest. The 
relative size of these groups is indicated by the following 
average monthly registrations during 1928: highest group, 
10,700 cars; second highest, 54,100; third highest, 73,100; low-
est, 122,100. . 

Chart 20 indicates the close similarity of seasonal pattern 
in all four groups, the most conspicuous difference being the 
secondary peak in August in the second highest price group. 
Otherwise, all the series show the typical movement of pas
senger car production and sales: a rise to April, then a de-
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cline which becomes precipitous after J~ly· or August in the 
low price groups, after October in the higher price groups. 
This difference corresponds to what was noted above concern
ing the output of the various makes and is confirmed below by 
a more detailed analysis of registration figures. 

Although all the groups show similar seasonal patterns, 
there are interesting variations in seasonal amplitude. The 
highest price group shows the mildest seasonal swing, a re
flection of the fact that the demand of the well-to-do is not 
as concentrated in those seasons when favorable weather 
exerts the utmost pressure upon the buying desires of pros
pective purchasers. The next two price groups show an in
creasing seasonal swing, but surprisingly enough the lowest 
price group has a milder amplitude than the one next to it. In 
this group of cars the wide range and the great variety of 
purchasers, many of whom, buy cars for business purposes, 
may help to flatten the peaks and the troughs. 

The registration data available for diverse types of pas
senger cars throw even more light upon variations in con
sumer demand. Twelve makes of cars were chosen to repre
sent the various price groups for 1926-31: Lincoln, Cadillac 
and Packar.d for the high price group; Nash, Buick and 
Chrysler for the medium high price group (although sev
eral Chrysler models belong to the medium and low price 
groups); Hupmobile, Dqdge and Hudson for the medium 
price group; and Ford, Chevrolet and Essex for the low price 
group. 

The similarity of seasonal pattern presented on Chart 20 
is much more striking than are the differences. With the ex
ceptionof Buick, all have the familiar peak in April or May, 
declining but high levels during the summer and a trough in 
December. There are minor variations from this pattern in 
the high price group. There is a marked autumn peak in 
Lincoln and Cadillac registrations, and Packard registra
tions continue on a high level through October, while registra
tions for all other cars, with the exception of Buick, fall be
low 100 as early as September. The peculiar pattern in Buick
the peak of registrations occurs in August-is largely due 
to the manufacturer's practice of announcing new models 
in the autumn. 
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In respect of amplitude the more expensive cars show the 
mildest seasonal swing. At the other extreme, the lowest price 
cars, such as Fords and Chevrolets, which commonly have a 
combined pleasure and business use, show a seasonal swing 
in registrations milder than that for their group. The widest 
swing is in the Essex, a low price car used primarily for plea
sure purposes and enjoying only a limited patronage. 

For three of the four makes for which indexes of produc
tion were presented on Chart 19, Packard, Buick and Chevro
let, registrations also have been analyzed. A comparison of 
the production and registration. indexes reveals clearly how 
the peculiar pattern in Buick production is reflected fully 
in the seasonal swing in registrations and how similar are the 
pairs of patterns in the other two makes. 

In each make registrations of new cars show a wider sea
Bonal swing than does production. But in Chevrolet the dif
ference is rather insignificant, while Packard output is sub
ject to a seasonal swing only half the size of that in new 
Packard registrations. There seems to be evidence here of a 
difference in policy, since marked stability of productive ac
tivity characterizes the more expensive make. According to 
their own announcement, the manufacturers of the Packard 
car have made a conscious effort to stabilize production and 
employment.' 

Registrations of new trucks show a seasonal pattern similar 
to that in production, that is, high levels during the summer 
and a precipitous decline to low levels after October. But 
their seasonal amplitude is much wider, reflecting partly the 
much shorter period covered by the index for registrations. It 
seems safe to assert, however, that registrations fluctuate sea
sonally more widely than does production (Chart 21). 

The indexes for Chevrolet and Mack truck registrations re
veal that the seasonal swing in total truck registrations is 
formed by the combination of two different seasonal patterns, 
in which light trucks, which preponderate in number, ~re 
the stronger influence. In heavy trucks (Mack), whIch 
are used chiefly in the construction industry, the peak 
is unmistakably in May and is followed by a rapid decline 

• See statement of A. C. Bennett, Office Manager, Packard Motor Co., Iiero~ 
the Senate Committee on Education and Labor, H eoring. 00 U7Ulmplollment 111 

the United State., December 19t8-Janvarv19£9 (Washington 1929) pp.69-75. 
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through the summer. The spring peak is attributable to the 
concentration in early summer of the initial phases of con
struction when heavy materials must be transported. In light 
trucks, which serve manufacturing industry, distributive 
trades and farmers, the continuing high level of registrations 
through the summer and early autumn is explained by the 
dispersion through the late summer and autumn of peak 
demand for trucking facilities by manufacturers and farmers 
and the autumn peak demand for such facilities by the dis
tributive trades. 

d. Automobile Exports 
In some industries exports are planned in such a way as to 

offset the disturbing influences of domestic purchase and to 
make possible a more continuous rate of productive activity. 

CHART 21 
SEASONAL MOVEMENT or AUTOMOBILES: REGISTRATION AND EXPORTS 
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Analysis of the series on exports of passenger cars and of 
trucks since 1923 (Chart" 21), however, reveals that foreign 
demand follows domestic demand closely. The series com
bine completed cars, chassis and assembly parts for produc-
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tion, expressed in car nnits, and to that extent are an inaccu
rate reflection of shipments abroad of :finished units. But the 
light they throw on swings in exports seems to justify the 
conclusion that the industry is so geared in many of its 
practices (such as announcements of new models) to trade 
seasons on the domestic market that it cannot use exports as a 
counterbalance. Exports of passenger cars, like domestic pro
duction, are at peak in April and decline during the summer. 
The evidence afforded by exports of trucks is less conclusive. 
The seasonal index does not appear to be reliable in the light 
of the correction. that its application introduces into the 
original series. Nevertheless it does seem to indicate greater 
exports in the spring. 

e. Gasoline Consumption and Replacement Parts 
Following registration, consumption of gasoline is the next 

link in the chain of economic processes since it describes the 
use of the car by its final owner. Data are available on total 
consumption only, but since motorists use 85 per cent of total 
gasoline consumed,' the resulting index is a reliable indication 
of the seasonal movements in consumption by cars. This 
index shows a swing substantially similar to that in passenger 
car sales or new car registrations but with some significant 
differences (Chart 22). First, the peak of consumption is at 
the end of the summer while the peak in car sales and produc
tion is in April or May, at the beginning of warm weather. 
Second, the seasonal swing in gasoline consumption is appre
ciably narrower than that in car sales or registrations. The 
reason for both differences lies in the fact that sales or new 
car registrations reflect additions to equipment, while gasoline 
consumption reBects variations in the use of the total equip
ment. Consequently, the seasonal index of gasoline consump
tion can best be interpreted as a cumulation of the seasonal 
swing in automobile sales, added to the .automob~es. already 
used-the much larger quantity. In the bght of this ~terpre
tation it is interesting to note that the use of automobiles (as 
reflected in gasoline consumption) is at peak in Augus~, the 
last month during which the index of car sales (or regIstra
tions) is above 100. Also, that if the deviations of the seasonal 
index for new passenger car registrations are cumulated, we 

• Fact. and Figure. 0/ the Automobile IndustT1/, 19M, p. 52 .. 
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obtain an average deviation of 55.8, about five times as large 
as that for gasoline consumption in the corresponding period. 
This would indicate that the base to which new cars are being· 
added.is about five times as large as that of the total annual 

CHART 22 
SEASONAL MOVEMENT OF AUTOMOBILE ACCESSORIES AND GASOLINE 
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volume of new cars purchased; this estimate of the average 
life of a car of about six years is not far from current 
approximations. This comparison of average deviations is, . 
of course, subject to numerous qualifications and the example 
is cited not as proof but as an interesting illustration. 

Shipments of replacement parts and of accessories by their 
manufacturers to the wholesale and retail trade for eventual 
sale to car users show two peaks: one in April or May, the 
other in SepteJIlber (Chart 22). This pattern seems to reflect 
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the increase of purchases by car users of spare parts aud 
repairs at the beginning aud at the end of the outdoor season 
when most overhauling of second-hand cars is done. As in 
gasoline consumption, and for the same reasons, the seasonal 
amplitude of shipments of these parts is relatively mild. 

2. Seasonal Movement of Parts and of Raw Materials 

So far the discussion has traced the seasonal variations from 
automobile production through sales and registration to even
tual use by car owners. Now the direction of our analysis 
changes. We go back of automobile production in order to 
observe the seasonality characteristic of the movement of its 
parts and raw materials. 

a. Original and Service Equipment, Rims and Tires 
The contrast between the seasonality in shipments of re

placemetlt parts and accessories and that in movement of 
original and service equipment is the contrast between the 
use of the cars and the production or preparation for that use. 
Original equipment includes parts, accessories and other units 
shipped to car and truck manufacturers or. distributed by 
vehicle makers to dealers. Service equipment includes machin
ery and tools used in automotive service statiomr' and repair 
shops. Both show only one peak instead of the two observed 
in shipments of replacement parts. In both the peak is in 
March or April, close to the peak in automobile production. 
In both seasonal amplitude is rather wide. 

The production of rims also shllws seasonal variations 
closely similar to those in passenger car production (Chart 
23). The peak is in April, an autumn peak is lacking, and the 
amplitude is wide, although below that for car production. 
The commodity obviously belongs to that category of finished 
parts which, although used by car owners for replacements 
IUld repairs, are chiefly consumed in assembly and therefore 
re1iect closely the swing in car output. . 

The indexes for production, shipments and stocks of br~s 
tell a different story (Chart 23). Inner tubes and pneumatIc 
~asings, the tires that are used primarily on passenger cars, 
are subject not only to original equipment demand but also 
to replacement demand. Also, while the demand for solid and 
cushion tires, which are used exclusively on trucks and buses, 

8 
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TABLE VllI 

AMPLITUDB or SEASONAL VABIATIONB 

139 

A U'l'OMOBI1& P ABTII, TUIBS AND RAw MA'1'II:BIAL8 

Average 
Series Deviation Range 

AU'l'OMOBIL. BQUIPMBN7 AND PA11T8 

Equipment 8hipmenta, 1925-31 
Original Equipment .......•.......•................... 15.2 61 
Service Equipment .................................... 15.5 67 

RimI, Production, 1924-31.................................. 16.5 74 

Pneumatic Cuing! 
Production, 1921-31 ....••..........••.................. 10.0 M 
Sbipmenta, 192~1 .......•............................ 16.5 67 
Manufacturera' Stocks, 192~1 

Computed ...•••••................................. 8.5 26 
Derived •.......•.........•........................ 10.1 31 

InnerTube8 
Production, 1921-26..................................... 4.2 19 

1925-31. • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . 10.1 39 
Sbipmenta, 192~1 •••...........•...............•...... 17.3 67 
Manufacturera' Stocks 

Computed, 1921-31 •.........••.••.................. 11.2 30 
Derived, 192~1 .•...................•...........•. 9.8 31 

Solid and Cushion Tires, 1921-31 
Production •.•••.•......•..............• . . . . . . . . . . . . . . . 6.8 22 
Shipments ••.•.••••.........•............•............. 12.1 36 
Manufacturers' Stocks 

Computed .•..............•........................ 3.2 10 
Derived ••.•..•••••.• • • • . • • . . . . . . . . . . . . . . . • . . . . . . . . 3.5 12 

Fabric Consumed ill Auto Tires, 1921-25..................... 8.0 30 
1924-31..................... 11.8 44 

RAW MATIiiIIULS 

Crude Rubber 
Imports, 1919-24 ....•................................. ·· 

1925-31. ••..••••......•................. · .. ··· . 
COIl8UIDption 

Total, 1925-30 •...•..•.....•.•..••.•..•.•.•..•...•• 
In Tires, 1921-31 •••.••.••..••....•.•• ······•···••·• 

Domestic Stocks, 1925-30 
Total Domestic 

Computed •••••••••.•.••••••••.••.••••••.•••••• 
Derived •••.•.••.••.•..••••..•..••.•• , ........ . 

10.8 
6.7 

U 
9.0 

7.7 
7.2 

45 
26 

33 
36 

24 
22 
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TABLE VIII (OONTINUED) 

Average 
Series Deviation Range 

Domestic Stocks, 1925-30 
Afloat ....••.•.......... ,.......................... 4.2 20 
Dealers' ....•...... , ......... ,..................... 11.3 43 
Manufacturers' ........ , ....... ,.................. • 8,4 30 

Petroleum and Gasoline 
Crude Petroleum Production (Output) 1913-22.......... 2.3 14 

1923-30.. .... . ... 2.4 11 
Gasoline 

Production, 1917-23................................. 3.3 17 
1924-30, ... '. . . . . . . . . . . . . . . . . . . . . . • . . . . . . 2.2 12 

Stocks at Refineries 
Computed, 1919-24............................. 16.9 55 

1924-28 ... ,. . . . . . . . . . . . . . • . . . .. . . . . . . 11.2 35 
Derived, 1918-24................................ 13.5 41 

1924-30................................ 10.7 31 

Other Materials 
Rubberized Automobile Fabrics, Production, 1924-31..... 10.6 52 
Steel Ingots, Production, Daily Average, 1926-31......... 7.5 31 
Steel Sheets, Production, 1919-28........................ 7.1 31 
Steel Sheets, Shipments, 1919--28 ................. ,....... 6.1 31 
Malleable Castings, Production, 1923-31 ... : .... , . . . . . . . . . 8,8 35 
Malleable Castings, Shipments, 1923-31.................. 10,5 39 
Upholstery Leather, Splits, Production, 1922-30.......... 5.8 26 
Upholstery Leather, Splits, Shipments, 1922-30........... 8.5 37 
All Hardwood, Production, 1925-31. ..•.•....... ,........ 2.8 13 
All Hardwood, Shipments, 1925-31....................... 4.8 22 
Plate Glass, Production, 1927, F. R. B. Index. . . . . . . . • . . . . 5.2 23 
Copper Smelted, 1919-31................................ 2.5 11 
Lead Pr~duction, 1919-31. ................... ,.......... 2.7 9 

is more preponderantly that of manufacturers, there is some 
influence of replacement purchases. 

Consequently, comparison of shipments of casings and inner 
tubes shows a pattern and amplitude midway between the 
seasonal characteristics of passenger car production and of 
car use (the latter as shown by gasoline consumption). In both 
groups of tires the peak in shipments is in July, but the trough 
is reached as early as November, while in gasoline consump
tion during recent years the trough has been in January and 
February. In casings high levels of shipments are attained 
already in April, indicating the influence of demand by auto-
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mobile manufacturers. The average deviations of the seasonal 
indexes for shipments (Table VIll) are lower than those for 
passenger car production but distinctly higher than those for 
gasoline consumption. This, however, may be partly due to the 
steadying influence on gasoline consumption of the use of 
buses and trucks. 

Shipments of solid and cushion tires have a materially lower 
seasonal amplitude than shipments of other tires and a pattern 
with a more uniformly high level throughout the spring, 
summer and autumn. This is undoubtedly a reflection of the 
seasonal characteristics of truck production and use, both 
different from the production and use of passenger cars. The 
amplitude of solid tire shipments is no lower than that of 
truck production. 

While shipments of tires, which is the stage nearest their 
sales, show a marked seasonal swing and reflect closely the 
seasonality of purchases, production of tires exhibits rather 
different seasonal characteristics. The amplitude is lower 
than in shipments, the greatest relative damping occurring 
in the output of solid and cushion tires. The patterns show 
earlier peaks than in shipments. Obviously, tires are produced 
for stock in advance of the peak selling seasons. 

Stocks of tires held by producers exhibit seasonal varia
tions that are clearly a cumulation of the seasonal disparities 
in production and shipments (see computed and derived in
dexes for stocks on Chart 23). The significance of these varia
tions is gauged when the average volume of stocks is compared 
with monthly production or shipments. The ratios for recent 
years covered by the seasonal indexes are: 2.3 for inner tubes, 
2.0 for casings and 3.8 for solid and cushion tires. Multiplying 
these ratios by the average deviations of the respective sea
sonal indexes we obtain: 21.2, 17.0 and 12.2. Thus, the seasonal 
burden of stocks is heaviest for inner tubes, the group for 
which demand (as reflected in shipments) is seasonally most 
variable; and is lightest for solid and cushion tires, a group 
for which demand is seasonally most stable. 

The seasonal behavior of the production and flow of tires is 
reflected in the consumption of rubber and fabrics in tire 
manufacturing (Chart 23). Rubb~r is, of co~rse, !he ~po.rtant 
raw material. The seasonal swmg described m this mdex 
shows, as might be expected, a high level in slimmer and a 
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low level in winter. The amplitude is rather substantial. But 
ii may be inferred that in respect of both pattern and ampli
tude the seasonal index for rubber consumption in tires corre
sponds well to the indexes for tire production. 

The seasonal pattern of fabric consumed in automobile tires 
is very similar, except that in the early period the spring peak 
is higher and the decline during the summer more precipitous 
than in rubber consumption. Also, the seasonal amplitude is 
somewhat wider. The explanation for these differences in 
pattern and amplitude may lie in the fact that fabrics are not 
used in the production of inner tubes or solid tires. Since it 
il! chiefly for inner tubes that replacement demand is very 
important, the consumption of fabrics rather tends to reflect 
production for use in new cars and has a more conspicuous 
spring peak and a wider seasonal amplitude. 

b. Rubber 
Of total rubber consumed in this country, of which all but a 

negligible fraction is imported, at least 80 per cent goes 
directly into tires and some additional fraction into rubberized 
automobile fabrics. Rubber imports, therefore, reflect almost 
the entire inflow of an important material directly related to 
the production and use of automobiles. 

The seasonal variation in rubber imports is of about the 
same magnitude as that in consumption; during recent years 
it was only slightly lower. But though similar in amplitude, 
the seasonal swings in imports and in consumption differ in 
direction. Imports of crude rubber are large from November 
to April and small during July, August and September (Chart 
24). Consumption is rather uniformly high from March to 
August and low at the end of the calendar year. Thus the 
movement of rubber imports precedes that of consumption by 
about three months. The time discrepancy between the two 
should be reflected in the movement of crude rubber stocks 
which ought to be high throughout the .first five months of the 
year and low from August to November. 

Total stocks of crude rubber do reveal high levels from 
December through May. Chart 24, which presents both the 
computed and the derived indexes for rubber stocks, shows 
that the seasonal movements in stocks may well be interpreted 
as cumulative discrepancies between the seasonal swings in 
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imports and consumption. Both computed and derived in
dexes show the same general pattern, although their peaks 
do not occur in the same month. Both show troughs in Sep
tember and October. The seasonal swing in stocks. is sub
stantial, and the ratio of domestic stocks to monthly consump
tion averages 2.8 during recent years. 

An interesting picture is revealed by the seasonal indexes 
for the various groups of stocks. Stocks afloat are, of course, 
closely similar in seasonal behavior to rubber imports, pre
ceding them by a month or two. Thus, stocks afloat are low
est by the end of July while imports are at trough in Augus1 
or September. Stocks afloat are highest at the end of De
cember while imports are at peak in January or February. 
The seasonal. amplitude of stocks afloat is measured by all 
average deviation smaller than that for imports. But the 
difference may arise because stocks afloat average one and a 
half·times monthly imports. 

Domestic stocks are divided unequally between manufac
turers and rubber dealers in the proportion of four to one. 
Incoming shipments lag behind dealers' stocks at the peal! 
and coincide with them at the trough. The seasonal swing h 
rather wide but that may reasonably be attributed to the small 
absolute volume of this particular group of stocks. 

The seasonal pattern in dealers' stocks precedes by abou1 
a month that in stocks held by manufacturers. Thus, dealers: 
stocks are at peak in February, manufacturers' stocks ill 
March. Again, dealers' stocks are lowest in August, manu
'facturers' stocks in September or October. The anticipator~ 
character of dealers' activity appears clearly in this com
parison of their timing. Manufacturers' stocks are also sub
ject to a narrower seasonal swing, probably because the~ 
are much larger in absolute volume. . 

Seasonal movements in the flow of rubber are evidentlJ 
imposed by variations in industrial demand, which in its tUrii 
is a response to the original seasonal variation indernand bJ 
final consumers. The patterns in rubber imports and 8tocke 
are definitely preparatory for seasonal swings in the con
sumption of rubber by tire manufacturers. And the contillu
ous character of rubber production, when considered on a 
world scale, suggests that there are no factors on the sidE 
of supply that would account for the seasonal swings thai 
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may be observed in the imports of the commodity into the 
United States and its movement here. 

The seasonal variations imposed by the tire and automobile 
producers are passed on to crude rubber without any appreci
able damping. The swing in rubber imports is nearly as great 
as in consumption of rubber by tire manufacturers and in 
the production of tires. This is not the case with the other 
important raw material closely connected with automobiles, 
petroleum, and its product, gasoline. 

c. Pet,.oleum 
Data on production and stocks of petroleum, and of gaso

line, cover almost the entire country and there is little doubt 
concerning the representative character of the series (Chart 
24). Furthermore the data are available for a fairly long 
period. Nevertheless, the resulting seasonal indexes for pe
troleum and gasoline production are so inconsistent from 
one period to the next that no trust may be placed in them. 
This conclusion is confirmed by the lack of similarity between 
the index for gasoline production derived from the series on 
petroleum production and stocks (from which we can compute 
disappearance of petroleum) and that computed from the 
series itself. In petroleum stocks the seasonal disappears en
tirely. The line of the seasonal index, even in petroleum and 
gasoline production, the two instances in which measurement 
was possible, clings closely to normal, and the safest conclu
sion to be drawn is that there is no persistent and appreciable 
seasonal variation in the processes described. 

The reasons for this absence of a persistent seasonal swing 
in petroleum and gasoline production and petroleum stocks 
are not far to seek. Petroleum wells must be kept at work 
continuously to offset pumping by competing wells or seepage 
of crude oil into the ground. Hence, unless there is a definite 
seasonal swing in the number of new wells opened, there will 
be no seasonal variation in crude oil production. The gaso
line industry has then the alternative of absorbing crude 
oil steadily and letting gasoline stocks 1luctuate or of adapting 
the rate of production to the variable demand. Th~ indexes 
show that the refineries prefer to operate at an even rate and 
let their stocks1luctuate with demand. 
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. The indexes yielded by the series of gasoline stocks differ 
entirely in character from those obtained for production; 
they indicate a clear-.cut and persistent seasonal swing. Stocks 
rise to a peak in April, that is, just prior to the opening of 
seasonal demand, and decline to a trough in October, just 
before the season closes. The pattern persists from one period 
to the next, but the amplitude diminishes significantly during 
recent yea~s. This decline in seasonal amplitude in gasoline 
stocks is in line with the similar change in gasoline consump
tion noted above and is obviously due to the same factor of a 
more extensive use of vehicles during the winter. . 

The reliability of the seasonal indexes for gasoline stocks 
is indicated by a comparison of the measure derived from 
the discrepancies between production and consumption with 
that computed from the data. The close correspondence of 
the two lines on Chart 24 is a clear indication that the sea
sonal movement in stocks may be interpreted as a cumulative 
discrepancy between the seasonal patterns of production and 
consumption, or, in other words, that variable consumption is 
made possible under conditions of stable production by the 
existence of seasonally variable stocks. Thus, in contrast with 
the type of adjustment made in the supply of rubber, in the 
case of petroleum and gasoline the inflow of the raw material 
is kept seasonally constant and the seasonally variable de
mand is satisfied with the help of variable stocks. 

d. Materials other than Rubber and Petroleum 
A large part of several other commodities is also absorbed 

in the production or operation of automobiles. Thus the in
dustry used 29 per cent of total domestic production of steel 
sheets, 54 per cent of malleable iron, 32 per cent of nickel, 
36 per cent of lead, 60 per cent of polished plate glass, 17 per 
cent of hardwood lumber, 51 per cent of upholstery leather, 
14 per cent of copper, '13 per cent of tin.1I Chart 25 assembles 
the readily available indexes that describe the seasonal vari
ations in the supply of all these -raw materials. 

The three commodities of which large percentages are ab
sorbed by the automobile industry show seasonal movements 
very similar to those in the production of cars. Malleable cast
ings, plate glass and upholstery leather have the familiar 

• Facts and Figures 0/ the Automobile Industry 19S!, pp. 50-1. 
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spring peak, summer decline, autumn peak and low winter 
levels that are characteristic of the automobile industry. 

Of the other commodities, steel ingots, steel sheets, and to 
some extent, hardwood, tend to follow the same pattern. Tin 

CHART 25 
SEASONAL MOVEMENT OF' SUNDRY AUTOMOBILE MATERIALS 

.... 1IiIIIDICICD._-_ ------

deliveries for which the seasonal index is not very reliable, 
copper a~d lead production seem to reBect in their pattern 
little adaptation to the seasonality of ~emand b~ the auto
mobile industry. This is only natural smce relatIvely small 
percentages of the total volume of those commodities are 
absorbed in the production and use of automobiles. 
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Tables VII and VIII show that the seasonal swing in each 
series is considerably less than that. in automobile production. 
In those commodities that are most largely absorbed by the 
automobile industry, such as malleable castings and uphol
stery leather, the seasonal amplitude of shipments is not far 
below that of automobile production, while output is subject 
to much milder seasonal swings. In other commodities, espe
cially those which have little connection with the automobile 
industry, the seasonal swing tends to be narrower, as shown 
by the indexes for hardwood, copper and lead. 



CHAPTER VI 

CONSTRUCTION 
(Group IV) 

GENERAL CHARACTERISTICS 

Group IV covers industries in which the seasonal factors 
act most strongly not upon the supply of raw materials, nor 
upon the demand for the finished product, but directly upon 
the productive activity itself. Most of the industries compris
ing this group either carry on out-of-door activity or utilize 
natural elements whose availability changes with the season 
(inland water transportation). The most important division 
in this group is the construction industry and this is taken as 
an example for detailed analysis in this chapter. 

a. Cause801 Seasonality in Construction 
The construction industry, defined most broadly, includes 

not only work on new and old buildings but also the construc
tion of railways, roads, canals, sewers, subways, etc., all 
engineering projects that have for their final product a dur
able commodity or a system of commodities attached to a 
definite location. This great complex of industries, of funda
mental importance in the econoInic structure of the country, 
has a more conspicuous seasonal problem, perhaps, than any 
other industry. Carried on mainly out-of-doors and dealing 
with materials affected by weather conditions, the process of 
construction is impeded by rains and low temperatures. The 
ground to be prepared for building is made harder by cold; the 
cement Inixture used as adhesive for bricks can set well only in 
moderate temperature. 

Recent technical progress has succeeded in overcoming 
many of these difficulties in respect of major types of build
ings, such as large office buildings, industrial plants and large 
apartment houses, which require a year or more for comple-

149 
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tion.1 Construction of smaller buildings still remains highly 
seasonal, however, and the laying of roads or highways in 
rigorous weather is well nigh impossible. Z 

Added to the purely climatic factor is the influence of cus
toms established in the industry. 

• • • • Some of the customs • • . . are: (1) inertia and habit in com
mencing building operations during the spring months; (2) common 
rental or leasing dates; (3) wage agreements procedure; (4) habits of 
doing repair work during the spring or fall; (5) the custom of encourag
ing more work through the character of advertising at the busiest seasons; 
(6) spring painting. 

Other factors that affect the time of year at which building operations 
are undertaken are numerous, as the following examples show. There is 
building for seasonal needs, as in the case of schools, houses in summer 
resorts and winter resorts, construction of recreation facilities, farm build
ings, and elevators for storage of crops, etc. The situation of farmers who 
wish to be assured of a good cash return from their crops before com
mencing construction is also to be allowed for. The commencement of 
buildings in autumn to be completed in the spring is sometimes discour
aged by financial institutions when it appears that the period of construc
tion is to be prolonged. Uncertainty in regard to wage scales and material 
prices also encourages scheduling of buildings for completion in the short-

1 " During the war and immediately afterward many builders were compelled to 
carry on a large proportion of their work during the winter months in order to 
complete their projects within the time set by the-ir contracts. They soon dis
covered that the cold weather, in itself, presented no physical obstacles which 
could not be overcome by means of more diligent supervision and a certain 
amount of protection of the work against snow and ice. Additional experimenta
tion soon convinced them that ev~ the operations which are most' adversely 
affected by freezing temperatures, namely, the pouring of concrete and the 
masonry work on the exterior or the shell of the building, can easily be safe
guarded by the simple device of heating the water and the aggregates in the 
process of mixing the concrete and by protecting the newly concreted section of 
thfl structure by means of canvas inclosures and artificial heat &upplied by coke 
or oil-burning salamanders." Causes of Seasonal Fluctuations in the Construction 
Industry, Monthly Labor Review, September 1931, p. 7. For a. good discussion 
of the possibility of winter construction see also Seasonal Operation in the 
Construction Industries, Report and Recommendations of a Committee of the 
President's Conference on Unemployment (New York 1924). 

I " Highway work is unavoidably much more seasonal than building and certain 
other types of construction. Its great surface area and the impossibility of com
plete drainage make it impossible fully to overcome climatic effects or, except 
in minor degree, to protect the work from them as can be done when operations 
are concentrated in a small area. The work is almost entirely in a shallow surface 
stratum and is, therefore, affected to the maximum degree by wet and frost. 
Power machinery depends primarily on mobility for its effectiveness in this field, 
and mobility both of such equipment and of transportation units is seriously 
impaired by snow and mud." Seasonal Operation in. the Construction Industries, 
pp, 150-51. 
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~t po~ble tim~, .which, as has ~efore been shown, is a contributing factor 
In drawmg addItional workers mto the building trades and consequently 
in accentuating unemployment during dull months. 

There are also to be considered the lack of good management methods 
and the use of antiquated equipment, which prevent the carryin<J' on of 
work at times when it would be practical if better methods we:'e used. 
Finally, in the case of public works there is to be considered the legis
lative and administrative calendar of the federal, state, and local govern
ments and the lack of discretion allowed administrative officers in 
scheduling the dates of commencement and completion of work under 
their jurisdiction.' 

The measurement of seasonal variations in the industry 
and in the manufacture of related products becomes, then, of 
especial interest. 

b. Summary of Conclusions 
The detailed statistical analysis, whose main results are 

presented on Charts 26 through 33 and in Tables IX and X, 
indicates clearly the seasonal variablity of construction as well 
as the marked differences in amplitude among the various 
types of buildings and other construction projects. The swing 
ranges from relative mildness in commercial buildings to great 
width in public works and utilities and in the construction of 
roads. 
If marked seasonality characterizes the process of construc

tion as a whole, there are undoubtedly still greater seasonal 
variations in the consumption of separate construction ma
terials, since each is consumed in a limited phase of the con
struction process. The task of supplying materials for such 
variable consumption falls not so much upon the contractors 
themselves as upon the dealers. While statistical data for 
purchases and sales by dealers are lacking (except for lumber 
in some districts), other information clearly shows that deal
ers bear a heavy burden in the task of filling the variable needs 
of contractors, as is vividly illustrated by the following quota
tion: 

The average contractor rarely carries a stock of materials in advance 
of current needs. His capital is usually limited; he has no suitable storage 
space even for non-perishable materials; and certain supplies vary so 
widely in size and shape that it would be iml,>racticable ~ carry ~em in 
any event. So it becomes the dealer's functIon to proVlde matenals as 
they are needed, either by filling his yards in advance ~f .the .busy 8eas~n 
or by calling on the manufacturer when general activIty Increases In 
the spring. 

I Ibid., pp. 106-7. 
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The extent to .which many progressive dealers equip themselves for 
efficient service is not fully appreciated. The larger yards are planned 
with great care and ample storage space is provided. Labor-saving 
devices of many kinds are in use. Cranes for handling steel and brick, 
continuous belt conveyors and bucket loaders for aggregates, and heavy
duty motor trucks are utilized. All such equipment is expensive. If 
it is kept operating, it minimizes handling costs and gets mate:cials to 
the consumer when the latter's calls are most insistent. If it remains com
paratively idle during some months, the heavy investment which it repre
sents brings in no returns and the dealer suffers. • • • • 

In the dull tleason so few sales of building materials are made that 
some dealers operate at an actual loss. Others are content to break even. 
The office organization must be held together and salaries paid; taxes 
and maintenance expenses go on; yard workers are let go; and the ex
pensive mechanical equipment already referred to remains unproductive 
while the interest on the investment in it continues. Some dealers in 
the smaller cities meet the situation by handling coal and wood. 

As the building season comes on and reaches its peak, stocks become 
depleted, manufacturers' deliveries are slowed np, transportation facili
ties become congested) and an actual shortage of supplies often occurs. 
As a result the dealer is unable to make prompt deliveries, and owners 
or contractors are obliged to wait while their expenses continue.6 

But, as is shown by the marked seasonal swings that charac
terize shipments of construction materials by producers, 
dealers pass on a substantial part of the task of meeting 
variable demand to the manufacturers. The swings, while of 
lower amplitude than those in the consumption of the materials 
in actual construction, are still rather high. This is especially 
true of Portland cement apd of some commodities that are 
made up in heavy units and are sent out directly to consumers 
for prompt installation (boilers and radiators). On the other 
hand, shipments of such materials as lumber show much lower 
seasonal amplitude tha,n that which characterizes utilization 
in construction. 

Differences among construction materials in seasonal varia
bilityof shipments seem to depend upon three factors: (1) the 
proportion in which the material is used for :various types of 
construction, subject to seasonal disturbances of varying am
plitude and pattern; (2) the proportion in which the material 
is consumed in new units, replacements, or uses other than 
construction; and the similarity or lack of similarity in the 
seasonal patterns of these diverse channels of consumption; 
(3) the number of intermediaries between the manufacturer 
and the final consumer. Where one or more links inter-

• Seasonal Operation in. the Construction. Industries, pp. 47, 49-50. 
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vene, these links, whether they be wholesalers or retailers or 
both, assume some of the burden of meeting the variable 
demand for construction materials and thus relieve the manu
facturer by allowing him to ship at a much more even rate than 
he would were he to supply the final consumer directly. 

Where shipments, by manufacturers remain subject to 
marked seasonal disturbances, some part is passed back to the 
productive process. Generally, however, production of con
struction materials proceeds at a more even rate than ship
ments. Exceptions are observed in cases where definite sea
sonal factors influence production directly, as for example, in 
common brick and in some of the less important lumber species, 
such as western pine and California white pine. 

Differences in seasonal variability of output of the several 
construction materials, in so far as they are not due to the 
disparate influence of climatic conditions on the output or to 
differences in the variability of shipments, arise from techni
cal factors in the productive process. In some branches, as in 
boilers and radiators, it is profitable to produce for stock, 
maintaining productive activity at an even pace throughout 
the year. In others technical conditions of production make 
possible changes in volume at not too great expense (cement, 
asphalt). Output is then varied to meet, at least in part, fluc
tuations in demand and to prevent accumulation of excessive 
seasonal stocks. 

Throughout, stocks serve in their usual capacity as buffers 
between production and shipments, between shipments and 
the needs of final consumers. Because of comparative lack of 
data on stocks held by links other than manufacturers, the 
analysis cannot be complete. As far as the data go, they show 
that the volume of stocks depends upon technical conditions 
of finishing the commodity for final use, and the differences in 
service rendered by intermediaries in supplying the ,variable 
needs of final consumers. 

DETAILED COMMENTS 

A. The Construction Industry 

1. Permits and Contracts Awarded 

By the very nature of the operations involved ?O~struction 
is scattered throughout the country and t.he statIstIcal prob
lem of measuring its volume adequately IS not an easy one. 
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Continuous quantitative measurement is obtained only in
directly, in, the series on building permits and on contracts 
awarded. 

Building-permit figures represent the valuations placed upon con
struction jobs when permits are granted (or in a few cases when plans 
are filed) by the building departments of our .towns and cities. They 
therefore include small structures as well as large and alterations as 
well as, new construction. On the other hand, they do not cover con
struction carried on outside of city limits, and in some cities also, public 
works of certain types are not included because permits are not custom
arily required for such operations. The claim is made that the permit 
records are compiled by officials only as an incident to their administra
tion of city building codes and that therefore the figures may represent 
either undervaluations or overvaluations. It is true that in the smaller 
cities and towns, the jobs' are generally undervalued, but such tendencies 
are likely to persist and do not affect seriously the importance of the 
permit index as an indicator of changing trends in the building industry 
though they impair its value as a measure of construction volume.5 

An investigation by the United States Bureau of Labor 
Statistics of the records of 19,310 buildings in ten cities for 
1929 revealed that of the permits issued only one per cent was 
allowed to lapse. This small number constituted only 2.2 per 
cent of the estimated cost of all the buildings. Excavation was 
begun from six to thirteen days after the permit was issued; 
the interval was shortest for small dwellings and longest for 
public buildings. The average number of days which elapsed 
between starting excavation and completing a building ranged 
from ninety-eight for one-family frame dwellings to one hun
dred ninety-eight for public buildings. Of course, the larger 
buildings took more time than is represented by the averages 
for theiJ: group, as is indicated by the length of the construc
tion interval when buildings are classified according to their 
estimated cost.s 

Thus there is an interim of from three and a half to seven 
months between the issuance of the building permit and the 
completion of the structure. Since permits during recent years 
were at seasonal peak in March, actual' production' of build
ings must have been at seasonal peak between July and No-

5 W. C. Clark, The Construction Industry, p. 185, in Representative Indwtries 
in the United States, H. T. Warshow, ed. (New York 1928). 

8 See Elapsed Time in Building Construction, M onthl1l LabOT Review, No
vember 1931, pp. 15-24. 
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vember, a 'timing due partly to an attempt to complete build
ings before the October leasing date but still more to the 
desire to avoid any burdens of construction during the cold 
months, December to February. 

C!ln~rad 1igu~es !lre collected by field agents of a competent private 
.tabsbcal orgaDlzebon and are supposed to represent the contract price 
of construction actually .tarted or definitely ready to start. When general 
contracts are not let, presumably estimates of cost are used. They do 
include large projects carried on outside the limits of cities and all 
public works, but they fail to cover most low-cost new buildings, prac
tically all alteration work and construction in rural districts. . . • • 
contracts awarded perhaps represent for the area covered a more ac
curate total of construction volume already started or about to start. 
Permits iBBued, representing as they usually do an earlier stage in the 
construction process, are probably a slightly more sensitive barometer of 
changes in the trend o,f building activity.' 

Total building contracts awarded show a seasonal pattern 
somewhat similar to that of permits. The peak occurs later, 
however, in either April or May, and the high levels last longer, 
extending through most of the summer. This difference may 
arise from the anticipatory character of permits and the 
awarding of contracts even after the actual launching of con
struction operations. 

The various groups of building contracts show marked dif
ferences in the persistence of seasonal pattern. For industrial 
buildings no reliable seasonal pattern could be established. 
And, as Chart 26 shows, the stability of pattern is more 
marked in such groups as educational buildings and public 
works and utilities than in commercial or residential buildings 
(although in the latter the agreement of pattern is quite close 
for the last two periods). 

Still more conspicuous are differences in amplitude. h 
buildings devoted to business use the seasonal swing is mildest. 
Thus, in industrial buildings no persistent seasonal variation 
could be found, and in commercial buildings the average devia
tion of the index during recent years is the smallest of all. 
Residential buildings have a somewhat higher seasonal ampli
tude. The two groups, " educational" and" public and semi
public," still cover buildings primarily; the former include 
schools, the latter, hospitals, churches, social and recreational, 
public and other institutional buildings. In both groups the 
swing is appreciable, owing largely to the seasonal character 

, Clark, in ReprumtatilJl Indwtriu in the United Statea, pp. 185-6. 
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of the use of the structures, especially schools and some of the 
8o~ia! and recreati?nal buildings; and in the case of public 
bnildings, the amplitude may be intensified by the formalities 
of the legislative and administrative calendar. But the most 

TABLE IX 

Series 
Average 

Deviation Range 

Building Permit. Iarued, 20 Cities, 1906-U.................. 17.9 60 
1915-21. . . . . . . . . . . . . . . . . . 11.3 51 
19'D-28. . . . . . . . . . . . . . . . .. 10.7 52 

Building Contract. Awarded 
Total, 1911-18........................................ 13.3 48 

1919-23 .•••..... '" .. . . ... ......... .. ...... . . . . 18.0 56 
1923-31. .. . .. . . .. . . . .. . . . . . . . . . . . .. .. • . . .. . . .. . 12.1 43 

Residential, 1915-20................................... 20.4 66 
1919-23 .. '" . . . . . . . . . .. . . .. . . . . . .. .. . .. . . . 12.5 57 
1923-31. . . . . . . . . . . . .. .. .. . . . . .. . . . .. . .. . . . 11.5 51 

Commercial, 1919-23.................................. 17.7 71 
1923-31..................... ... ...... .... 10.2 42 

Educational, 1919-23.................................. 30.2 98 
1923-31.................................. 18.5 77 

Publio and Semi-Public, 1919-23...................... 25.2 91 
11123-31...................... 15.5 52 

Publio Works and Utilities, 1919-23................... 29B 91 
. 1923-31. . .. .. . .. . .. . .. .. .. 20.0 71 

Federal Aid Highways 
Miles Completed, 1922-31 

Relative Deviations .... .. .. .. . .. . .. .. . .. . .. .. . . 36.2 122 
Absolute Deviations .. • .. .. • . .. . . .. .. .. .. .. . . . .. 33.2 107 

Miles Under Construction, 1922-31.............. ...... U 15 
Miles Initiated, Derived, 1922-31.................... 39.0 12& 

Concrete Pavement., New Orders, 1923-31.................... 32.9 107 

Index or ConStruction Volume, 1924-31.................... 20.7 62 

marked seasonal swing characterizes contracts in the group of 
public works and utilities, largely because they cover such 
engineering projects as water-front developments, highways, 
bridges and lighting systems. Most of these projects are more 
susceptible than buildings to interference by· inclement 
weather. 
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2. Construction of Roads 

'Federal Aid' highways are improved roads built by states 
with federal aid, and in 1925 constituted about 45 per 
cent of total mileage built by states. Total mileage. of these 
Federal Aid highways under construction shows a persistent 
but mild seasonal pattern (Chart 27). Its mildness is due to 
the fact that the index is a very large cumulative total of 
mileage begun. 

The seasonal movements in mileage under construction, 
with peak months from July to October inclusive, seem to sug
gest a lag behind the construction indexes discussed above. 
The cumulative character of the series accounts for such 
timing, since if construction begins on a high level in early 
summer, it continues at high levels all summer. The cumula
tive total of such a seasonal will have a peak at the end of the 
summer and a trough following the low winter months, that is; 
in February or March. 

The index for mileage completed bears out these sugges
tions. Because of its small absolute size, two seasonal indexes 
were computed for this series: one, by averaging absolute 
deviations from a twelve-month moving average; the other, 
by averaging relative deviations. The seasonal swing, com
puted either way, is much wider than that for mileage under 
construction. This large difference can be explained by the 
fact that during the peri~d covered total mileage under con
struction is 15.4 times that completed in an average month. 

The difference between the seasonal pattern in mileage 
completed and any of those described earlier in this chapter 
is striking. There is a minor peak in June but the index rises 
(with a break in July) to a major peak in October, dropping 
to a" trough in March. The late peak in mileage completed is 
within the time range indicated for the completion of build
ings, the peak in which, as was noted above, lies between July 
and November. 

From the indexes for roads completed and roads under 
construction it is possible to derive a seasonal index for mile
age ·of roads initiated, upon the obvious assumption that, on 
the average,. the number of miles initiated is equal to ~he num
ber of miles completed. Such a derived index, presented in 
Chart 27, shows that: (1) Seasonal variations in the num
ber of miles initiated are wide. (2) The direction of movement 
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corresponds to that of the patterns encountered here
tofore. The major peak is in June, the secondary peak in Sep
tember. The very low months are November to February in
clusive. (3) There is an interesting relation between the two 
peaks in miles begun and miles completed. The major peak in 
miles initiated (June) may be related to the major peak in 
completion (October). This indicates an average time span 
of construction of either four or sixteen months. If the 
minor peak in miles initiated (September) be associated with 
the minor peak of completion (June), then the period of con
struction is either nine or twenty-one months. Judging by 
ratio of miles under construction to miles completed, we may 
suggest that roads begun in early summer are likely to be 
finished at the end of the building period of the next year, 
that is, in October, while roads begun at the end of summer 
may have to wait two winters for completion early in the 
second summer after they were begun. 

A partial substantiation of the derived index for mileage of 
highways initiated is found in the seasonal index for new 
orders for concrete pavements which cover primarily roads, 
from 60 to 70 per cent of total area; the remainder cover 
streets and alleys. The peak in new orders is in May, a month 
prior to the peak in mileage initiated, and there is similarity 
even in the small peak in December. The amplitude of new 
orders is also large, although somewhat below that in miles of 
highway initiated. • 

3. Total Construction 
I 

The index of construction activity, compiled by the Associ
ated General Contractors of America, purports to represent 
actual installations, in contrast to contracts let. The index is 
a simple average of structural steel bookings, common brick 
bQokings, Portland cement shipments, loadings of sand, gravel 
and stone, shipments of face brick and of enameled sanitary 
ware. To allow for lag between the factory and the construc
tion job, the index computed from these data for a particular 
month is given as the construction index for the following 
month. 

On Chart 27 the seasonal swing for this index of construc
tion volume is plotted, together with the seasonal indexes for 
the two other important construction indicators: building per-
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mits and contracts awarded. The chart presents an inter
esting sequence of peaks and troughs. The peak in permits is 
in March, in contracts in April, in the volume of activity in 
September. There is a somewhat less regular sequence of 
troughs. In permits two troughs occur: one in September, the 
other in January; both contracts and volume of activity are 
lowest in February. Seasonal movements seem to be smallest 
in permits, about the same in contracts and much wider in the 
volume of activity. The validity of this last showing may 
be doubted, since the construction index is a simple arithmetic 
mean of the various series of shipments. In such an average 
the most variable indexes are likely to receive the heaviest 
weight. 

B. Construction Materials 

1. Portland Cement 

The consumption of Portland cement for various uses in 
1926 was estimated to be as follows: • 

U. Pe~n~e 

Public and Commercial Buildings ••.•..•....•...••••••.•..•. ·· .....••• 26.0 
Hou.. (exclusive of rural) ••••••••.••...••.•••••••••••••••••••••• ·••• 8.5 
Pavinl and Highways ••••••••••••••••••••••••••••••••••••• · •• ••••••·· 27.5 
Sidewalb and Private Driveways (exclusive of rural)....... ..•. ...... 5.5 
Small Town and Farm Ueea .••••..•..••.••.•..•...••.•••. ·· ..... ··••·· 18.0 
Railways •.••.•••.•••••.•••.•.••••..••••.....•....•..•...•.•••....•... 5.5 
All other ••••••.•••••.•••••••••••.••.••••••.•••.••••.••.......•• ··•··· 8.0 

Thus about one-third is utilized in paving, highways and side
walks, another third in buildings, and about one-fifth for small 
town and farm purposes. We might expect then to find rather 
large seasonal variations in the consumption of cement and in 
all the series which describe activity directed toward pro
viding the supply. 

Shipments of Portland cement do show marked seasonal 
swings, with a peak in August and high. levels from May 
through October (Chart 28). These fluctuations are passed on 
to cement production. Weather affects cement output also 
directly, and not only through its inftuence on the. rate o! con
struction, but it is the indirect inftuence that is obVlously 
greater • 

• Estimate by the engineers of the Portland Cement Association, reprinted in 
Mineral RflM1Uf'f:U 0/ 'M United 8tGtu~ 19M, n, 318. from Concretfl, May 1926. 
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TABLl!;X 

AMPLlTUDI: or 81W!ONAL VARIATIONS: CoNBTBUCfION MATERIALS 

Average 

163 

Series Deviation Range 

CEMJlNT AND ASPHALT 

Portland Cement 
Production, 1912-24 ................................. . 18.5 59 

1924-30 ................................ .. 21.2 69 
Shipments, 1912-24 ................................. . 30.3 93 

1922-28 ................................. . 33.7 97 
Producers' Stocks 

Computed, 1911-24 .•.......................... 21.2 68 
1924-30 ........................... . 19.2 63 

Derived, 1912-24 .............................. . 18.0 62 
1924-30 ............................. .. 16.2 54 

Producers' Stocks, Clinker, 1923-31 .................. . 25.4 84 

AlphalL (Petroleum) 
Production, 1925-31 ................................ . 21.3 69 
Producers' Stocks, 1925-31. ........................ .. 6.7 22 
Shipments, Derived, 1925-31. ....................... .. 24.3 66 

sarex AND TILl: 

Common Brick 
Shipments, 1924-31 ................................ . 14.7 63 
Unfilled Order., 1921-31 ............................ . 9.8 39 
New Orders, Derived, 1924-31 ...................... .. 19.4 89 
Producers' Stocks, 1921-31 

Burned ..................................... .. 13.5 46 
Unburned ................................... . 16.6 67 

Production, Derived, 1924-31. .................... · .. . 27.2 94 

Face Brick 
Production, 1923-31 ............................... .. 
Shipments, 1923-31 ................................ .. 

12.2 50 
23.7 86 

Producers' StockB, 1923-31 
Computed ................................... . 
Derived ..................................... . 

7.7 24 
7.5 24 

Unfilled Orders, 1923-31. ............... · .. ······· .. .. 
New Orders, Derived, 1923-31. ............... ······ .. 

12.9 47 
22.9 83 

Floor and Wall Tile 
Production, 1924-31 ................................ . 
Shipments, 1924-31 ............................... .. 

5.2 .22 
9.7 35 

Producers' Stocks, 1924-31 
Computed .................................. .. 
Derived ..................................... . 

3.4 13 
2.8 10 
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TABLE X (CONTINUED) 

Average 
Series Deviation Range 

LUMBIi:B 

Lumber, Total Cut, F. R. B. Index, 1919.................. 7.3 
1925-27 . .. • . . . . . . • . . . • 4.3 
1929 ................ ;. 4.7 

Southern Yellow Pine 
Cut, 1917-23.................. . . . . . . . . . . . . . . . . . . . . . •• 4.5 

1923-31. .. . .. .. .. .. . . . .. . . .. .. . . . .. .. . .. . .... . .. 3.5 
Shipments, 1922-31 ................................. 5.6' 
New Orders, 1922-31. ................... ............. 4.9 
Mill Stocks, 1922-29 

Computed .......................••..........• 1.2 
Derived ...................................... 0.9 

Western Pine 
Cut, 1917-24......................................... 29.5 

1924-31. ....................... '. .. .. .. . .. .. .. .. • 21.6 
Shipments, 1921-31 ................................. 10.4 
Mill Stocks, 1922-31 

Computed •........................•..........• 3.2 
Derived •....•....•............................ 3.5 

Lumber Sales by Retail Ya.rds 
Minneapolis, F. R. D., 1920-31....................... 35.5 
Chicago, F. R. D., 1926-31.. .......... ......... ..... 19.1 
Kansas City, F. R. D., 1926-31...................... 11.4 

Lumber Stocks at Retailers 
Minneapolis, F. R. D., 1922-31...................... 5.7 
Chicago, F. R. D., Derived, 1927-31................. 2.8 
Kansas City, F. R. D., 1926-31...................... 2.2 

Lumber Sales at Wholesale 
Minneapolis, F. R. D., Derived, 1922-31............. 19.3 
Chicago, F. R. D., 1927-31 ........................... 12.5 
Kansas City, F. R. D., Derived, 1926-31............. 10.1 

Maple Flooring 

28 
16-17 
16 

21 
15 
23 
20 

5 
4 

91 
74 
35 

11 
11 

110 
68 
48 

21 
8 
8 

78 
41 
42 

Production, 1923-31 .••.............................. 4.8 15 
Shipments, 1924-31 ••••............................• 12.6 51 
Producers' Stocks, 1923-31 

Computed •....••........ , . . . . . . . . . . . . . . . . . . . . 6.4 20 
Derived ...................................... 9.4. 29_ 

New Orders, 1923-31 ............................ ,..... 6.8 38 
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Average 
TABLE X (CONTUrUBD) 

Seriee Deviation Range 

IITIIZL aoonNo AND PAIN? 

Fabricated Structural Steel 
Shipmen", 1924-31 ..••.••........................... 7.3 28 
New Orden, 1922-28................................. 5.3 26 

Dry Roofing Felt 
Production, 1923-31 ••......•.......................• 11.6 40 
Producerii' Stocks, 1924-31........................... 6.2 26 
Shipments, Derived, 1924-31......................... 12.1 42 

Prepared Roofing, Shipmente, 1920-23...................... 13.9 52 
1928-31................ ••...• 20.8 68 

Paint, Varnish and Lacquer Products, Sales, 1928-31 
Industrial .......................................... 10.7 40 
Trade .............................................. 18.5 8Ii 
Total •• • • • • • . . • • • . . • . . . . . . • . . . . . . . • . . . . . . . . . • . . . . . • 14.8 61 

BADIATOB8 AND BOII&IIS 

Radiatol'll 
Production, 1925-31 .....•.........••.•.............. 
Shipments, 1925-31 •....•.....••............•........ 
Producerii' Stocks 

Computed, 1926-31 ........................... . 
Derived, 1925-31 .................•...•.•••...• 

New Orden, 1926-31. ••.........•. · .. ········•·•·•··· 

Cut Iron Boilen 
Production, 1925-31 

Square •••••••........•...•.....•.•.••.•.••..• 
Round •••....•.......•..•.....•••.•....•••••. 

Shipmen", 1925-31 
Square ••..•••....••.•...••.•......•...•.....• 
Round ••••••.••......•••.....•............... 

Square Boilen, Producerii' StOCD 
Computed, 1926-31 •.••••••.....•.....•........ 
Derived, 1925-31 •••.••••..................•... 

Round Boilere, Producera' Stow 
Computed, 1926-31 •••.•••.................•.. 
Derived, 1925-31 •••.••••••...........•••....• 

9.0 
28.3 

12.9 
12.6 
27.4 

10.2 
11.2 

33.8 
26.8 

10.8 
10.5 

8.8 
8.6 

39 
104 

60 
63 

129 
114 

37 
34 

28 
29 
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TABLE X (CONTINUED) 

Series 
Average 

Deviation Range 

SANITARY WARES 

Shipments 
Baths, 1917-24................................. 9.4 34 

1924-30................................. 13.5 47 
Lavatories, 1919-24............................ 5.8 24 

1924-30 .. .. .. .. .. . .. . .. .. .. .. .. . . .. 10.6 42 
Sinks, 1919-24................................. 6.6 25 

1924-30...... . . .... . . .. . .. . . . . .. .... . . .. 10.5 36 
Producers' Stocks 

Baths, 1919-24................................. 22.4 78 
1924-30, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.5 32 

Lavatories, 1919-24............................ 9.2 33 
1924-30............................ 5.2 20 

Sinks, 1919-24................................. 10.8 37 
1924-30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5 27 

Production, Derived 
Baths, 1919-24................................. 6.1 24 

1924-30.. .. .... .. .. . ... . .. . . .. .. . ... . ... 7.8 33 
Lavatories, 1919-24............................ 6.2 37 

1924-30 . . . . . . . . . . . . . . . . . . . . . . . • . . . . 7.2 32 
Sinks, 1919-24................................. 6.3 34 

1924-30................................. 8.0 42 
New Orders 

Baths, 1918.................................... 41.9 158 
1924......... .. .. ............... ........ 7.0 31 • 
1930 .................................... 25.5 80 

Lavatories, 1918-30 .. ·.......................... 7.2 32 
Sinks, 1918.................................... 26.9 95 

1924 ......................... ,........ .. 7.1 31 
1930. . . ... . . ........ ....... .. ...... . .. .. 19.2 63 

Large as the seasonal swings in cement production are, they 
are of appreciably lower amplitude than those in shipments. 
The disparity is taken care of by seasonal variations in stocks 
held by producers. These seasonal variations can be freely 
interpreted as a cumulated discrepancy between the seasomi.l
ity of production and shipments, as is shown by the graphical 
comparison on Chart 28 of the computed and derived indexes 
for stocks. The similarity of the two is close for each of the 
periods covered. 
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I~ connecti~n with ~he cha~ges in seasonal amplitude from 
perIod to perIod, an mterestIng question arises. Seasonal 
variations in both production and shipments were wider 
during 1924-30 than d~ring 1912-24. Stocks, on the contrary, 
had a narrower amplitude of seasonal variations between 
1924 and 1930 than from 1911 to 1924. How is it possible that 
stocks which serve to supply large seasonal demand in months 
when production cannot cope with it should show a narrower 
seasonal swing in the period when shipments show a wider 
seasonal swing' 

Two explanations are possible: first, although both pro
duction and shipments increase in seasonal amplitude, the 
absolute discrepancy between them may diminish. This does 
not appear to be true, however, for if we summate the pro
duction-shipments discrepancies without regard to sign, we 
obtain162 for the period 1912-24, and 158 for the period 1924-
30, an insignificant difference. The second explanation, more 
plausible in the present instance, is the relative increase in 
the stocks retained by manufacturers, reflected in the change 
in the stocks-shipments ratio from 1.29 for the period 1912-24 
to 1.49 for 1924-30. Arithmetically, this tends to reduce the 
discrepancy between production and shipments when trans
lated into an index of stocks. EconotDically, it means that the 
relative seasonal variation in stocks necessary to meet the fluc
tuations in shipments can be smaller. 

2. Petroleum Asphalt 

Asphalt, like Portland cement, is used in the construction 
of both roads and buildings. There are two varieties pro
duced, 'petroleum asphalt' and 'native asphalt and related 
bitumens', but the former is of so much more importance than 
the latter that attention can be directed to it alone. 

In 1929 about 1.7 million short tons of petroleum asphalt, 
or over 40 per cent of total output, went into paving in the 
form of either asphalt or flux; about 1.5 million tons, or 
slightly less than 40 per cent went into roofing and water
proofing" Data on petroleum asphalt, there~ore, reflect ac~iv
ity in what is almost exclusively a constructIon raw material. 

A question arises in connection with the conspicuous sea
sonality of petroleum asphalt output which is clearly shown 

• Mlneral RUOUTCU 0/ the United Statu, 19$9, II, 532-3. 
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in Chart 28. It was pointed out in Chapter V that the refining 
of petroleum, that is, the production of gasoline, shows a very 
mild seasonal. How can a. mild seasonal characterize the out
put of the main product and a very marked seasonal that of 
the by-product T 

The answer seems to be that after the gasoline and other 
light fractions of petroleum have been distilled off, it is 
at the discretion of the producer to determine the relative pro
portion of asphalt and fuel oil that shall be made from the 
crude. Hence, during the summer months, when the demand 
for asphalt is above the average, a larger proportion of asphalt 
and a smaller proportion of fuel oil is made, while during the 
winter months the proportions are reversed.10 

In view of this c~mtrol by producers over the amount of 
asphalt to be turned out, it is not surprising to find that pro
ducers' . stocks are on the average very small and that the 
seasonal swing characterizing them is quite mild. The average 
ratio of stocks to production during recent years was 0.8, that 
is, the refineries did not keep stock in excess of a month's out
put. Whatever stocks are kept are adjusted in preparation 
for demand. They are high in spring, just preceding the 
summer and autumn demand, and very low from September 
to January. 

From the indexes for stocks and production a derived 
seasonal index for asphalt shipments can be computed (Chart 
28). The seasonal patterns in shipments and in production 
are quite similar, except that shipments remain on a high 
level from July through September instead of reaching a 
peak in July, as does production. But shipments, like pro
duction, are high from May to October and low from De
cember to March inclusive. It is significant that shipments of 
asphalt show more of a seasonal swing than does production. 
This difference between the two indexes may be accepted as 
indicative of their actual relation, despite the fact that the 
index for shipments is derived. The numerous applications of 
the checking scheme have proved the method of derivation to 
be quite reliable, especially for conspicuous seasonal varia
tions. 

10 See Asphalt and Related Bitumens, by A. H. Redfield, in Mineral Resource. 
0/ the United States, .t9tS, II, 400. 
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3. Brick and Tile 

a. Common and Face Brick 

169 

The interesting feature of seasonal variations in the flow of 
brick is the contrast between the common and face varieties 
(Chart 29). Shipments of both show wide amplitudes, but that 
for face brick is materially wider than that for common brick. 
The difference appears to arise from the more restricted use of 
face brick. As it is utilized primarily for surfacing of build
ings, demand for it is more concentrated during limited periods 
of the year. The patterns in shipments of the two kinds are 
similar, except that in common brick there is. an additional 
peak in November. The latter may be due to a spurt of activity 
by common brick mills before some close for the winter, and 
before the closing of the navigation season. 

There are no monthly data for production of common brick, 
but seasonal indexes for output can be reliably inferred from 
a comparison of the seasonal measures for shipments and 
manufacturers' stocks of burned brick. Besides the precision 
of results usually obtained in numerous derivations of this 
type, an additional check upon the derived index for produc
tion is found in a comparison with the seasonal swing for 
unburned brick stocks (Chart 29). Since unburned brick is 
the semi-finished product of common brick plants, the seasonal 
movements in their stocks may be expected to show. fair simi
larity in pattern to those in production of burned brick. Such 
correspondence is found. 

The seasonal swing in common brick output is much wider 
than that in face brick, although shipments of the former are 
characterized by a narrower amplitude than shipments of the 
latter. This difference is explained by the present technical 
state of the industry which makes common brick production· 
much more subject to weather conditions than face brick pro
duction. The industry is carried on chiefly in small, local 
plants and still depends upon water transportation. Only a 
few plants are equipped to run continuously through the year 
and many close for the winter.u Face brick, on the other ~and, 
is a more expensive product turned out by better eqUIpped 
plants. 

11 8eaaonal Operation in the· Conatruction IndlUtriea, p. 167. 

7 
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But production of face brick does not entirely escape thE 
influence of weather conditions which affect the ease of ob
taining ,clay and, in some degree, transportation facilities 
Indeed, because of these climatic influences upon ease of pro· 
duction, the seasonal pattern in output of both kinds of bric1 
differs appreciably from that in shipments. In both the peal 
.in output occurs after the peak in shipments, and in both ther( 
is an appreciable difference in seasonal amplitude betweeI 
output and outflow. Hence, in both, seasonal variations iI 
stocks playa considerable role in making possible the dispar 
ity between production and shipments (see computed and de 
rived indexes for stocks of face brick on Chart 29). In bot1 
STOUpS stocks are of considerable volume, the ratio durin~ 
recent years to monthly production or shipments being 2.4 fOl 
common and 3.0 for face brick. In both, stocks are large II 
winter as a result of accumulated production at high levels i1 
the summer and autumn, and low in late spring and in sum 
mer; shipments rise earlier than output, forging ahead of thl 
latter as early as December in common and March in faci 
brick. 

Seasonal variations in new orders and shipments are highl; 
similar. In common brick the similarity extends to month-to 
month changes in the seasonal index (Chart 29). In face bricl 
the priInary seasonal peak and trough in new orders preced, 
those in shipments by one or two months. 

b. Floor and Wall Tile • 
While the primary seasonal peak in shipments of commOl 

brick is in June and of face brick in May, that in floor and wal 
tile shipments is in August, a reflection of the later timing 0 

floor and wall laying operations as compared with that 0 

utilization of brick. The seasonal amplitude is also materiall: 
narrower than that in brick, possibly because the laying of tile 
is done in the shelter of the completed structulle and therefor 
does not have to be carried through within the limited periol 
of weather favorable to outdoor operations. 

The seasonal swing in production is of still narrower ampli 
tude than that in shipments. Here again there is the curiou 
lag of production behind shipments; the primary seasom 
peak in the former is in October, again because of the influenc 
of weather on conditions of production. Here again seasom 
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variations 'in stocks intervene to account for the seasonal dis
parity between production and shipments (see the computed 
and derived indexes on Chart 29). And again stocks are large 
as compared with monthly shipments, the ratio during recent 
years being 2.5. 

4. Lumber 

Lumber is the most important construction material, con
stituting one of the chief materials in a wooden, building and 
a major item of cost in other types of buildings and structures. 

Even if brick is used, a six-room house, according to the investigations 
of the Division of Building and Housing, takes three-fifths the amount 
of lumber required for frame construction. Furthermore, in building 
with brick, concrete, and steel, much wood goes into scaffolding and 
frames. Some systems of concrete construction require more wood than 
would be the caSe if wood were the permanent material, and require 
larger timbers to support the concrete in the process of construction 
than would the building itself if it were all of wood. It is estimated that 
15 per cent of the cost of the concrete construction is lu.mber.12 

This statement refers primarily to softwood lumber, of 
whose total output about 70 per cent is used in construction.13 
Hardwoods furnish only about 6 per cent of the lumber re
quired in building construction of all classes.1t 

a. Softwood Lumber 
From the standpoint of seasonality in production~ softwood 

lumber may be divided into two groups. The first, at present 
the more important, includes southern yellow pine and Doug
las fir, and is produced in states characterized by mild weather 
through the year. Thus, of southern yellow pine, which ac
counts for over 40 per cent of total output of softwood lumber, 
about 70 per cent comes from Louisiana, Mississippi, Texas, 
Alabama and Florida, and another 25. per cent from Arkansas, 
the Carolinas, Georgia and Virginia. It is not surprising 
therefore to find a very mild seasonal swing in the production 
of this lumber species (Chart 30). The second group, which 
includes, among other species, western yellow pine and white 

I-Timber: Mine or Crop, Department of Agriculture, YellTbook 19ft, p. 137. 
18 Se08011aI Operation in the C01l8truction Industries, p. 165. 
It R. C. Bryant, The Lumber Industry, in Representative Industries in the 

United State., p. 494. 
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pine, is pr'oduced in states with severe winters which interfere 
considerably with felling and cutting. Of the most important 
species in this group, western pine, which accounts for about 
9 per cent of the country's output, about 78 per cent is cut in 
Oregon, Calif ornia, Nevada, Idaho and Washington. Severe 
or rainy winter weather in the forest areas of these states 
is the factor that accounts for the conspicuous seasonal swing 
in production shown on Chart 30. 

Shipments, a stage nearer construction demand for the 
product, show much less marked discrepancies in amplitude 
than production. True, shipments of western pine, like out
put, are subject to a wider seasonal swing than shipments of 
southern yellow pine. But the smaller difference in amplitude 
of shipments than in product jon indicates the limited character 
of the influence which diverse natural conditions of production 
exercise upon the seasonality of shipments. Thus, outflow of 
southern pine is seasonally more variable than output, while 
outflow of western pine is seasonally less variable than output .. 
In respect to pattern there is an essential similarity between 
the two stages of commodity flow, and a fairly substantial 
similarity between the two species. 

The seasonal disparity between production and shipments 
is cumulated into seasonal variations in mill stocks (see com
puted and derived indexes on Chart 30). These variations are 
rather mild, but only. in southern pine does the mildness arise 
from small absolute discrepancies between production' and 
shipments. In western pine the relative seasonal swing is 
greatly reduced by the large volume of stocks. The ratio of mill 
holdings to monthly shipments amounted during the recent 
period to 2.6 for southern pine and to as high as 6.8 for western 
pine.IA 

Because of the different relationship between the seasonal 
amplitudes of production and shipments in the two lumber 
species, there isa different relationship between the seasonal 
patterns characterizing stocks and production or shipments. 
For southern yellow pine the pattern in stocks is on the whole 
inverted to that in production and shipments. In western pine 
the two are correlated positively, the pattern in stocks lagging 
somewhat at the peak and trough. 

U For an interesting discussion of stock holdings by lumber mills see R. C. 
Bryant, Lumber, Its Manufacture and Distribution (New York 1922), pp. 275-6. 
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Seasonal variations in lumber shipments are on the whole 
rather mild.. It seems clear that these indexes of lumber ship
ments by mills do not reveal fully the seasonal swing that is 
characteristic of lumber consumption by the construction in
dustry. The latter is shown much more precisely in the move
ment of lumber through the stages nearest final consumers, 
namely, wholesalers and retailers. 

The regional data available on sales of lumber by retail 
yards, while yielding indexes varying considerably in ampli
tude from district to district, do indicate the greater seasonal
ity of these sales as compared with that of shipments by mills 
(see Chart 30 and Table X). The seasonal amplitude of sales 
by retail yards in the Kansas City district, the smallest of all, 
is still appreciably in excess of that of southern yellow pine 
shipments and somewhat larger than that of western pine 
shipments. 

The seasonal swing in retail sales of lumber is also wider 
than that in sales by wholesalers. District by district, the 
comparison shows larger average deviations for the former 
than for the latter, the most appreciable difference being in 
the two indexes for the Minneapolis Federal Reserve district, 
where retail sales show the widest seasonal swing. 

This, of course, points clearly to stock holding by retail 
yards and seasonal variations in these stocks. The stock in
dexes for each of the three districts show a peak in the spring 
and a trough in late autumn, an obvious adaptation to the 
peak sales during summer and early autumn (Chart 30). The 
seasonal variations in stocks are of narrow amplitude, but 
stocks are quite large in comparison with monthly sales. 
During recent years the ratios for the two districts for which 
data are available were 8.0 in Minneapolis and 7.2 in Kansas 
City j these are the highest ratios we have so far encountered. 

b. Hardwood Lumber: Floorings 
The analysis of seasonal variations in maple floorings, the 

most important constrnction product in the hardwood grou~, 
suggests the following comments (Chart 31): 

(1) The seasonal swing in the production of maple floorings, 
like total softwood lumber output, has a narrow amplitude; 
but it shows an entirely different pattern, with a trough in
stead of a peak in summer. This is possibly because the raw 
material, maple, is supplied during the summer, and the manu-
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facturing production of flooring must wait upon cutting and 
seasoning. 

(2) Shipments are characterized by a much more conspicu
ous swing than output, of a pattern similar to that in ship
ments of floor and wall tile. The similarity is to be expected in 
view of the probably identical timing of the construction 
'operations utilizing flooring and tiles. Seasonal variations in 
stocks are naturally of a pattern inverted to that in shipments. 
These variations are appreciable when the ratio of stocks to 
monthly shipments during the recent period, 2.6, is considered. 

(3) The index for new orders shows a strange pattern, al
though it is somewhat similar to that in shipments. Judged by 
the unsatisfactory seasonal correction that it introduces into 
the original data, this measure for new orders does not appear 
reliable. 

S. Structural Steel, Roofing Materials and Paint 

a. Steel 
The .seasonal patterns of both shipments and new orders 

pf structural steel are in line with similar patterns for other 
construction materials, except possibly for the curious second 
peak in new orders in December (Chart 31). Also, the lag of 
the peak in shipments behind that in new orders is in agree
ment with results of other similar comparisons. The new ele
ment in the present cas.e is the narrower amplitude of the 
swing in new orders, an exception to the generally observed 
wider seasonal amplitude of new orders as compared with 
shipments. 

The reasons for this' exception may be: (1) Shipments of 
structural steel are arranged so that delivery will be near the 
time of utilization in the construction operations. This policy, 
which developed from the difficulty of storing the bulky 
product, would, because of the. seasonality of construction 
operations, bunch shipments in certain months; (2) Water 
transportation facilities may be utilized for shipments of such 
heavy products as structural steel, with consequent limitation 
upon the period favorable to shipments. Neither of these fac
tors is, of course, of similar influence upon new orders. 

The mildness of the swing in the latter, as compared with 
that in orders for other construction materials, may be attribu
table to the use of steel primarily for construction projects 
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which, because of their magnitude and the expense of· delay, 
tend to be. carried out at a relatively even rate throughout the 
year. Moreover, orders for steel, with their precision in speci
fication and timing, are less subject to the influence of cus
tomary dates than are orders for commodities in which can~ 
cellation is a more accepted practice. 

b. Roofing Materials 
The interesting feature of seasonal variations in the pro

duction and shipments of roofing materials is the seasonal 
pattern, which, in contrast to those for other construction 
materials, has two peaks, one in May and the other in Septem
ber (Chart 31). The reason apparently lies in the extensive 
utilization of roofing materials both for renovation of existing 
buildings and for new construction; a considerable part is con
sumed also in summer buildings. Most renovation, as well as 
work on summer buildings, is done in the spring, while the 
demand for roofing materials for new, year-round buildings is 
at peak in the autumn. 

Another notable feature is the closeness with which pro
duction of dry roofing felt adjusts itself to shipments. The 
ratio of producers' stocks to monthly production is only 0.2, 
which means that holdings average about 5 days' output. 

c. Paint 
The use of paint chiefly.for renovation.and repairs accounts 

for the preponderance of the spring peak in sales by manu
facturers.16 While sales do not decline below the annual aver
age until November, the greater use of paint in the spring 
renovation of buildings, perhaps augmented by demand on the 
part of the automobile and transportation trade and agricul
ture, causes higher levels in April, May and June than prevail 
in the autumn as a result of use in connection with the comple
tion of new buildings. 

Seasonal patterns of sales to industrial consumers and to 
the trade are very similar, but the amplitude of the former 
is markedly milder than that of the latter. The difference may 
arise from two sources: (a) the greater seasonality of the de
mand which is satisfied by the trade, since industrial con
sumers, in contrast to private consumers, find more continuons 

18" •••• more than 75 per cent of all painting work is performed on existing 
structures." Sell8cmal Operation in the Construction Industries, p. 175. 
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use for pa~t and l.acquer products throughout the year; (b) 
the .purchas~g poh~y of the trade, which buys heavily in the 
sprmg, and In the wlDter lets stocks run low, even in relation to 
the diminished demand. 

6. Radiators and Boilers 

The strikingly wide amplitude of shipments of both radia
'ors and boilers is clearly shown on Chart 32. Similarly' wide 
amplitudes were found above in the shipments of Portland 
cement, asphalt and face brick. But the conspicuous character 
of the swing in these was attributable to the fact that a large 
proportion of the product is utilized in such seasonally vari
able outdoor operations as construction of roads or work on 
the surface of buildings; radiators and boilers, on the other 
hand, are used primarily in connection with buildings and 
where installation takes place in the shelter of a structure, 
even though the latter may not be entirely completed. 

The reasons for the wide seasonal amplitude of shipments 
in the present example must, therefore, be sought elsewhere. 
The following tentative explanations may be suggested: (1) 
For radiators and boilers, still more than for structural steel, 
there is an incentive for arranging shipments so as to have 
the products arrive shortly before the time of installation. 
Since radiators and boilers are bulky and susceptible to dete
rioration from exposure, the possibility of storage by contrac
tors is rather limited. Moreover, shipments, as in the case of 
steel, are generally direct from manufacturer to :final con
sumer. (2) The patterns of both replacement and original 
demand for the product are approximately the same, the peak 
in both occurring shortly before the advent of cold weather. 

The variation in production is quite different from that in 
shipments in respect of both amplitude and pattern. The am
plitude is much narrower, the average deviations running less 
than half those for shipments (Table X). The pattern, while 
retaining a conspicuous high point in October, shows another 
in March or April, which for radiators is even higher. The 
double-peak pattern in the output of radiators and boilers is 
similar to that characteristic' of several other branches of 
manufacturing production and is partly a statistical result of 
the variation in the number of working days in the month, 
partly a result of the vacation letdown during the summer. It 
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i. true, though, that the seasov.al amplitude in production of 
this particular group of commodities is wider than that for 
most other branches of manufacturing. 

The .di1ferenc~ in pattern .and amplitude between output 
and shIpments IS an expressIOn of the producers' policy of 
keeping manufacturing processes comparatively free from 
disturbance by the seasonality of purchases on the part of the 
constructi?n industry. This seasonality is reflected largely in 
stock holdings, and we do find marked seasonal variations in 
manufacturers' stocks, the latter cumulating during winter 
and spring to a peak at the end of June, and declining to a 
trough at the end of December. The volume of stocks is also 
large, the ratio to monthly shipments during the recent period 
amounting to 4.7 for radiators and 5.9 each for square and 
round boilers. Multiplying these ratios by the average devia
tions of the corresponding seasonal indexes, we obtain the 
following approximate measures of significance of seasonal 
change in stocks: 61 for radiators, 58 for square boilers and 
52 for round boilers. These measures are greater than for 
any stocks of construction materials discussed in this chapter, 
not excluding even lumber holdings by retail yards. 

7. Sanitary Wares 

Shipments of such sanitary wares as baths, lavatories and 
sinks are subject to rather mild seasonal variations, as con
struction materials go (Chart 33). The reason is that these 
products are used in connection with buildings only, and that 
two of them, sinks and lavatories, are used in residential, 
public and all business buildings. Shipments of baths, used in 
residential buildings primarily (including hotels), show period 
by period wider seasonal amplitudes than those of sinks and 
lavatories (Table X). 

Although data on production are lacking, seasonal indexes 
can be derived from those for shipments and manufacturers' 
stocks. The measures thus obtained cannot be relied upon for 
a close study of the pattern, but the fact that the amplitudes 
are generally narrower than those characterizing shipments 
appears significant. The comparison in Table X indicates 
that only for baths in the early period is the average deviation 
in production in excess of that for shipments. The greater 
stability of output as compared with shipments, when the pro-
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duction process is free from seasonal disturbances of its own 
is true also for this group of construction materials. ' 

The changes ~rom ~eriod to period in the seasonal ampli
tude of productIon, shipments_and producers' stocks of sani
tary wares are quite similar to those observed for Portland 
cement. As in the latter, th!! swing in production and ship
ments has widened in amplitude from the first to the second 
post-War period; the seasonal'amplitude of stocks held by 
manufacturers has narrowed from the earlier to the later 
period; the change is due largely to the rise in the ratio of 
IItocks to monthly shipments. This ratio increased between 
the earlier and the later periods from 0.8 to 1.4 for baths, 1.2 
to 2.2 for sinks, and 1.2 to 1.9 for lavatories. 

Temporal changes are, however, most marked in seasonal 
variations of new orders. Only for lavatories is it possible to 
establish a constant seasonal swing in new orders. For baths 
and sinks moving seasonal indexes have to be computed. Chart 
33 presents indexes for each of these groups for three years, 
chosen to illustrate the influence of changing business condi
tions upon the seasonal variation. Thus in 1918 new orders for 
baths showed an enormous seasonal swing. The peak occurred 
in June, that is, about two months before the peak in ship
ments, while the trough was in February. This was a year of 
uncertain business conditions when building activity was in· a 
cyclical trough. The few orders made were placed shortly be
fore the commodity was required for use, consequently during 
the out-of-season months the volume of orders was very small. 

The 'seasonal movement of new orders for baths in ,1924, 
a peak year in building activity, was markedly different .. Or
ders were highest in January, declining to a trough in No
vember. Thus, under conditions of accelerated construction 
activity orders were given as early as possible, the peak pre
ceding the peak in actual installation by about six or seven 
months. In addition, orders were not reduced as drastically 
as in 1918 during out-of-season months. As a result, the 
average deviation is much smaller than that for 1918. . . 

The seasonal pattern for 1930 resembles t~at for 19.18. 
Since 1930 was a year of low levels of constructIon, followmg 
a marked cyclical decline, orders again show a rather large 
seasonal variation. . 

. The moving seasonal index for new orders of ·sinks changed 
almost exactly as did that in orders for baths (Chart 33). 



CHAPTER VII 

ECONOMIC ELEMENTS OTHER THAN PRODUCTION 
AND TRADE 

GENERAL CHARACTERISTICS 

Preceding chapters deal almost exclusively with seasonal 
variations in the flow of commodities. This flow was mea
sured in quantity volume except in respect of the distributive 
trades, where for lack of data on quantity volume recourse 
was had to data measuring the dollar volume of activity. 
But a vast area that is also pervaded by periodic swings, 
in part because of the integration of the economic system, 
was left unexplored. It is clear, for example, that if the flow 
of raw materials to the market is uneven, not only stocks but 
also the prices paid for the materials and the volume of credit 
necessary to sustain the flow from one economic stage to the 
next will reflect these fluctuations in supply. It is evident, 
further, that seasonal variations in manufacturing activity 
induce corresponding swings in employment and in the vol
ume of wages paid. Mor~over, ·fluctuations in thesE! other 
economic processes may arise from seasonal factors of their 
own. Such series as dividend and interest disbursements, 
volume of speculation on security exchanges and some bank· 
ing statistics reflect persistent seasonal swings arising from 
the custom of terminating financial operations on c~rtain 
dates, setting aside the summer months for vacations, etc. 

This chapter is a brief survey of seasonal variations in the 
numerous elements of our economic system other than produc
tion and trade. It draws primarily upon seasonal measures 
computed in the analysis carried on at the National Bureau of 
Economic Research in preparation for Professor Mitchell's 
forth-coming volume on Business Cycles, supplementing them 
with indexes found in other published studies. The discussion 
touches upon the seasonality of wholesale and retail prices, 
deals with a few general indexes of production, trade, credit 

184 
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and sl?ec~lati?n, pre~ents measures of seasonality in the flow 
and distrlbutIon of lDcomes from property, and ends with a 
detailed consideration of seasonal variations in employment 
and payrolls in manufacturing industries. 

Such a brief survey reveals the pervasiveness of seasonal 
variations and indicates that not only industry and trade but 
also almost all other aspects of economic activity are affected 
by these periodic disturbances. Prices, volumes of credit, sav
ings and speculation, failures and earnings of commercial en
terprises, employees' incomes and their opportunities for 
work-all show traces of the recurrent influence of climate 
and convention. In some of these aspects of activity the effect 
of seasonal factors is direct; in others it is imposed by the 
presence of seasonal variations in some related economic proc
ess. The integrative ties of the economic system pass on the 
seasonal disturbances from the point of their origin, but the 
similarity in seasonal pattern and amplitude that could con
sequently be expected is qualified by the differences in the con
ditions that determine and modify the rate of change in the 
various types of economic activity. 

DETAILED COMMENTS 

1. Prices 

In a.market that affords 110 possibility of advance buying 
in periods of abundant supply to prevent a price rise in 
periods of reduced supply, prices fluctuate violently with. 
variations in the supply of commodities. This is generally 
the situation in the markets of perishable goods. Since most 
fruits and vegetables cannot be kept in stock they must be 
sold at once. Their prices consequently show marked sea
sonal swings. 

Most raw materials however, can be stocked. Seasonal 
fluctuations in current ~upply are therefore discounted in the 
knowledge that the excessive amount flowing in during a given 
month will be absorbed by continued consumption in the face 
of a reduced supply during the succeeding months. Moreover, 
stock-carrying is facilitated by the presence of produce mar
kets All seasonal raw materials that can be sufficiently 
well· graded to admit of being handled in h~mogenous units
wheat, corn, cotton, to name the most conspICUOUS examples-
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have commodity exchanges, on which industrial consumers 
and distributors share with speculators the risk involved in 
keeping the commodity in stock or of deferring actual pur
chase into the future. While, owing to the cost of maintaining 
stocks, seasonal variations occur also in the price of raw ma
terials so held, they are much milder than variations in the 
current supply. The seasonal swings in prices tend to be larg
est at the stage at which the sellers are least able to carry 
stocks, that is, in prices paid to farmers.1 

In the numerous finished products subject to seasonal de
mand, seasonal variations in price undoubtedly occur, as is 
shown by the ' after-season bargains' in retail trade. But 
statistical information concerning prices of finished commodi
ties, especially at retail, is not easily available, and what may 
be found does not reflect with sufficient sensitiveness the ac
tual price movements. 

However, average seasonal variations of some magnitude, 
of .which a few are presented on Chart 34,· can be established 
in both wholesale and retail prices. These variations in prices 
niay be compared with the seasonal swings characterizing the 
supply of the commodity, represented by output or shipments; 
and the seasonality of wholesale and retail prices for the 
same commodities may be compared. 

a. Supply and Prices 
The comparison of seasonal variations in wholesale prices 

with those in output or shipments mdicates a negative corre
lation of pattern. Thus the seasonal peak in wheat prices is in 
May, a month after the trough in receipts at primary markets. 
The trough in prices is in the month when fresh wheat flows 
abundantly from the fields. The same inverse correlation pre-

1 Where the total supply tends to fall short of total demand, relatively little 
stocking is done even in the months of seasonally active supply. Prices con
sequently exhibit marked seasonal variations. A striking illustration in this 
connection is the conspicuous seasonality of the free prices for agricultural prod
ucts in, Soviet Russia. These seasonal swings are much wider than were those for 
the same prices in pre-War Russia. See A. J. Grintser, Commodity Prices, pp. 255-
61, in Seasonality and Seas01lal Variati07l8 in lndmtry and the National Economy, 
by the Bureau of Economic Analysis of the Supreme Economic Council and of 
the Soviet of Syndicates of the U. S. S. R. (Moscow 1930). . 

a Since the first draft of this chapter was completed, seasonal measures £"r 
prices of several commodities have been computed. They are given in Appendix I 
but could not be added to Chart M. The following discussion and Tables XI and 
XU are based upon the seasonal indexes for all the price series analyzed. 
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TABLE XI 

AMPLITUDE OF SEASONAL V ARIATlONS 

SUPPLY AND PIuCES OF SELECTED COMMODITIES 

Commodity 
Penod A 

Covered by vt;ra~e Range 
Index DevIation 

Wheat, Receipts at Primary Markets ............. {~~:~~ 
Wholesale Price, Chicago.................... 1918-27 

Flour, Production .........•..............•.....• 1924-31 
Wholesale Price, Minneapolis................ 1924-31 

Com, Receipts at Primary Markets.............. 1920-30 
Wholesale Price, Chicago.................... 1915-27 

Cotton, Receipts into Sight...................... 1925-31 
Price, Spot, Middling, N. Y.................. 1922-28 

Cattle and Calves, .Receipts at Primary Markets.. 1923-31 
Wholesale Price, Chicago (per 100 lbs.). . . . . . . 1924-28 

Sheep and Lambs, Receipts at Primary Markets. . . 1923-31 
Farm Prices of Sheep........................ 1910-29 
Farm Prices of Lambs....................... 1910-29 

Hogs, Receipts at Primary Markets.............. 1923-31 
Wholesale Price, Chicago (per 100 lbs.). . . . . . • 1924-28 
Wholesale Price of Lard, Chicago............ 1922-30 

Daily Deliveries per Dairy, N. Y. District........ 1922-30 
Prices Paid to Farmers, N. Y................. 1924-28 

Butter, Factory Production...................... 1923-31 
Wholesale Price, Chicago.................... 1922-29 

Cheese, Factory Production...................... 1920-31 
Wholesale Price, Chicago.................... 1923-31 

Eggs, Receipts at Primary Markets.............. 1925-31 
Wholesale Price, N. Y., Firsts................ 1923-31 

Oranges, Carlot Shipments....................... 1924-26 
Wholesale Price, Chicago.................... 1920-30 

Potatoes, Carlot Shipments...................... 1920-31 
Wholesale Price, Chicago.................... 1918-30 

Cabbage, Harvest ............................. .. 
Carlot Shipments ........................... 1924-26 
Retail Price ................................ 1920-29 

Coffee, Imports ................................. 1920-30 
Wholesale Price, N. Y........................ 1921-31 

36.8 
51.7 
1.7 

7.8 
1.2 

22.7 
6.0 

75.9 
2.3 

13.2 
3.6 

21.6 
4.1 
2.9 

13.3 
3.1 
2.5 

15.3 
8.9 

21.2 
6.8 

23.1 
4.3 

41.9 
17.1 

39.3 
13.5 

16.3 
10.9 

96.5 
30.7 
15.6 

8.3 
1.7 

138 
181 

7 

29 
6 

81 
24 

281 
8 

63 
13 

97 
14 
9 

58 
16 
9 

58 
32 

74 
22 

86 
13 

149 
56 

118 
46 

102 
42 

485 
167 
58 

28 
9 
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Period 
Commodity Covered by Av~ra~e Range 

Indez Deviation 

Anthracite Coal Output·.......... . . . . . . .. . . . . . . . 1925-31 3.1 
Composite Wholeaale Price.................. 1927-31 1.5 S 

Bituminoue Coal Output·.. . . . . . . . . . . . . . . . . . . . . . . 1925-31 
Compoeite Wholesale Price.................. 1924-30 

6.1 
3.2 9 

• The arithmetic mean of average deviations of the moving seasonal indez 
eomputed by the Federal Reserve Board. 

vails in respect of corn, cotton, livestock, dairy products, eggs, 
poultry and vegetables. 

The apparent exception in the case of the retail price of 
potatoes, which reaches its seasonal peak in June and July 
coincident with the peak in shipments of early white potatoes, 
seems obviously to be due to the difference between grades of 
a commodity. Early white potatoes sell at much higher prices 
than late potatoes, whose shipments are at peak in October 
and November (winter white potatoes are preponderant). 
Similarly, the existence of several grades of meat may account 
for the exceptional movement of the price of cattle, the stock 
marketed immediately after the close of the grazing season 
being priced higher than that marketed at the end of the 
winter. 

In respect of amplitude supply is characterized by much 
wider seasonal swings than price. This is true without excep
tion of all commodities for which Table XI assembles the ap
propriate measures. The difference is especially conspicuous 
in respect of durable raw materials but is present even in such 
perishable raw materials as fresh milk, eggs and cabbage. 

The wider amplitude of the seasonal swing in supply is 
partly attributable to the fact that the series analyzed reflect 
only output or shipments, while actual market supply includes 
also the available stocks of the commodity. Previous seasonal 
analysis of commodity stocks would lead us to expect that the 
variation in total supply would be smaller than that in produc
tion or shipments only, since stocks are like.ly to be ~t seasonal 
trough by the time the peak in output or shipments IS reached. 
But the swing even in total supply must be of wider amplitude 
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than in prices, in view of the discounting on the market of the 
temporary surpluses and deficiencies in commodities that are 
described by seasonal variations. 

b. Wholesale and Retail Prices 
The patterns of seasonal variations in wholesale and retail 

prices of the same commodity are essentially similar (see com
parisons on Chart 34). Of thirteen commodities for whicb 
such comparisons are possible (see Table Xll) only one, 
bananas, shows essential divergence of pattern in the two 
types of prices. In some commodities, like lard and anthracite 

TABLE XII 

·AMPLITUDE OF SEASONAL VARIATIONS 

WBOLI!EALZ AND RETAIL PRICZS OF SE'LI!lCl'ED CoMMODlTIES 

Commodity 
Period Average 

Covered by Deviation Range 
Index 

Flour 
Wholesale, Minneapolis ..................... 1913-23 4.0 18 

1924-31 1.2 6 
Retail, Minneapolis ......................... 1914-23 2.8 10 

1924-30 2.0 7 

Beef 
Wholesale, Cattle, Chicago •••...........•... 1924-28 3.6 13 
Retail, Round Steak, Selected Cities •....... _ 1922-29 2.8 10 

Pork 
Wholesale, Hogs, Chicago ..... _ .............. 1924-28 3.1 16 
Retail. Pork Chops, Selected Cities .......... 1922-29 6.1 24 

Lard 
Wholesale, N. Y. C .......................... 1911-15 1.8 8 

1916-21 4.5 19 
1922-31 2.5 9 

Retail. N. Y. C ......................••..... 1911-15 1.5 7 
1916-21 3.0 11 
1922-30 1.7 6 

Bacon 
Wholesale, Chicago ••• ~ • • •• . . . . . . . • . . . . . . . . . no seasonal variation 
Retail. Sliced, Chicago...................... 1912-16 1.8 7 

1919-26 2.3 9 
1927-30 1.7 5 

Milk 
Prices Paid to Farmers, N. Y. District........ 1924-28 
Retail. Selected Cities. . . .. . . . . . . . . . . . . . . . . . .• 1922-29 

8.9 
1.1 

32 
4 



OTHER ECONOMIC ELEMENTS 

TABLE XU (coNmrUID) 

191 

Commodity ec!erifb Average Ra 
hdex y DeviatioD Dge 

Butter 
Wholea1e, N. Y. C •••...................... 1911-15 7.9 

Chicago ........................ . 1916-21 6.8 
1922-29 6.8 

Rt-tail, Chicago ............................ . 1911-15 6.0 
1916-21 5.8 
1922-30 U 

Cbeeile 
Wholeaale, Chicago ...•..•.....•............ 1923-31 4.3 
Retail, Selected Cities ..•.•................... 1922-29 U 

Egp 
Wholeaale, N. Y. C .•.••.•.................• 1923-31 17.1 
Retail, Selected Cities ..••••.................• 1922-29 19.1 

Oranges 
Wholesale" California, Chicago ..•.........•.. 1920-30 13.5 
Retail, Chicago .•••.•.....••................ 1919-30 5.1 

HaDaDU 

Wholel!&le, Jamaica No.9, N. Y. C ..........• 1921-26 7.8 
Retail, N. Y. C ...•......•.•.••....•......•. 1920-30 2.2 

Pnmes 
'Vholel!&le ••••••..••........•..•......•..... DO 8C&80DaI \"ariation 
Retail, N. Y. C ............................ .. 1921-29 

Potatoel 
Whole8&le, Chicago .....•....•........•..... 1913-17 

1918-30 
Retail, Chicago ....••..••.•...•........•.... 1913-21 

1922-30 

Coffee 
Wholeaale, Rio No.7, N. Y. C. .•....•....... 1913-17 

1921-31 

1.0 

8.8 
10.9 
11.1 
9.2 

U 
1.7 

Retail ••••••.•••••••.••.••..•..•...•....•... DO seasonal variation 

Anthracite Coal 
Wholel!&le, N. Y. Harbor.................... 1921-28 

Composite •••.•••.•..••....••••• 1927-31 
Retail, N. Y. C. •••••••.••.•••••......••.••• 1923-31 

Composite ••••••..••••••••....••.... 1927-31 

BituminOUl Coal 
Wholesale, Composite •••..••••••.••..•••.•.• 1924-30 
Retail, Composite ••••.•..•.•..•.••.•.•.••... 1924-31 

1.9 
1Ji 
2.2 
U 

3.2 
2.7 

29 
22 
22 
21 
21 
17 

13 
4 

56 
62 

46 
23 

30 
8 

3 

at 
42 
41 
41 

18 
9 

5 
5 
7 
5 

9 
8 
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coal, there is a. slight tendency for the pattern in retail prices 
to lag behind that in wholesale, but in the others the correla
tion is synchronous. It should be noted, however, that for one 
commodity, coffee, wholesale prices showed a significant sea
sonal swing while retail prices did not, and in two others, 
bacon and prunes, retail but not wholesale prices evidenced. 
seasonal variations. The comparative amplitude of seasonal 
variations in the two types of prices is brought out clearly in 
Table Xll. 

In most commodities the seasonal swing in wholesale prices 
is of wider amplitude than in retail. This difference is most 
marked in raw milk, oranges, bananas and coffee, commodities 
in which the retail price is subject to a considerable inertia 
and is not likely to change unless under pressure from a 
marked shift in the supply-demand relationship. On the other 
hand, in a few commodities the retail price is most sensitive 
to seasonal disturbances (pork, bacon, prunes), while in others 
the difference in amplitude does not appear significant (pota
toes, eggs, flour, anthracite coal). 

Since most commodities do show a wider swing in wholesale 
than in retail prices, and since the patterns of the two are 
essentially similar for almost all commodities analyzed, we 
may infer that middlemen's margins are also subject to sea
sonal variations, of a pattern inverted to that of prices. This 
inference is predicated upon the assumption, which is not a 
great departure from reality, that middlemen's operating ex
penses are quite constant seasonally. That similar variations 
are characteristic of distributors' margins in several other 
commodities is suggested by the discussion. 

2. Volume of Business Activity 

Chapters III through VI deal with seasonal variations in 
separate branches. of industry and trade. Before studying 
the seasonality of the volume of credit it is important to con
sider seasonal disturbances in production and trade, each 
taken as a whole. 

Manufacturing production, as repr!'lsented by the Federal 
Reserve Board indexes, shows a peak in the sp~ing and au
tumn (:March and October), and troughs in July and ~ecem-
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ber (Chart 35).' The seasonal movement in the production of 
minerals is substantially different. Activity is at a high level 
during the Bummer and autumn, reaches a peak in September 
and October, and is at a low level from December through 
March. Since bituminous and anthracite coal together have a 
weight of 48 per cent in the total index, the pattern reflects 
the high level of activity in coal mining during the summer 
and autumn in preparation for winter demand. Total indus
tri.al production, which combines manufacturing production 
and the output of minerals, reflects primarily the seasonal 
variations in the former since it is much more important. 

Just as there are spring and autumn peaks in manufactur
ing activity, so there are spring and winter peaks in consum
ers' demand. The considerable swing in demand is reflected 
in the seasonal index of retail trade. The influence of the 
Christmas holiday is especially conspicuous. 

The pattern of the seasonal swing in sales by wholesalers 
follows that of manufacturing activity, but the pattern sug
gests that changes in sales at wholesale are preparatory to 
the seasons in consumers' buying. For this reason the autumn 
peak in sales by wholesalers is much more conspicuous than 
the spring peak. 

The foreign trade of the United States traces seasonal pat
terns very different from those of domestic trade. Imports 
reach their peak in late winter and early spring, reflecting 
principally the seasonal pattern of crude rubber and cane su
gar imports. Exports reach a peak in the autumn, reflecting 
primarily the movement of the agricultural crops out of the 
country. The difference between the seasonal patterns in im
ports and exports reveals an appreciable seasonal variation in 
the balance of trade. Both imports and exports are low in mid
summer, their seasonal patterns resembling in this respect 
those of manufacturing activity and domestic trade. 

Series on bank debits form the most comprehensive index 
of the total dollar volume of business activity, reflecting not 
only a large fraction of domestic and foreign trade, of sales 
by manufacturers and mining companies, but also wage and 

'This, and the following Beason&! indexes for mineral .and total indust~al pro
duction, were obtained by dividing the uncorrected mdex of production for 
1925 by the corrected index. 
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salary payments, movements from hand to hand of agricultural 
raw materials, rent payments, speculative activity, flow of pay
ments to governments, and many other specific streams. The 
series, separated into two groups, one for New York City and 
the other for all cities outside New York, serve as evidence of 
the persistent and appreciable seasonal variations in business 

.activity at large. 
The indexes on Chart 35 show a definite recurrent swing in 

bank debits, arid as the two indexes for New York City indi
cate, the pattern persists from one period to the next. There 
are in both series clearly defined troughs in mid-summer and 
in February, and peaks in the spring and at the end of the year. 
The seasonal indexes for debits in New York City and in the 
cities outside are so similar that the correspondence can be 
traced from month to month. The. amplitudes of the seasonal 
indexes are not very wide, but since the series combine so 
many divergent streams and the opportunity for cancellation 
of different seasonal patterns is so great, these amplitudes 
appear significant . 

. The other indexes on Chart 35 also cover data that reflect 
business at large. Postal receipts are a good index of personal 
and business activity in so far as they reflect changes in com
munication, and to a smaller extent, in transportation (parcel 
post). The resulting seasonal pattern is very similar to that 
observed in bank clearings, retail and wholesale trade, and 
most of the manufacturing activities-a spring peak in March 
and a winter peak in December, together with a pronounced 
trough in July. The indexes for the three periods show a 
remarkable persistence of pattern. 

Cars loaded with revenue freight, like postal receipts, mea
sure changes in business activity at large as these are re
flected in changes in transportation activity. However, they 
show much slighter traces than postal receipts of the influence 
of such conventional factors as determine seasonal peaks and 
troughs in retail trade. Manufactured goods constitute the 
largest part of the important groups of miscellaneous freight 
and merchandise in less than car lots. Since these groups, as 
well as agricultural crops, show high levels in the autumn, 
the single prominent seasonal peak in car loadings that oc
curs in October seems understandable. The trough occurs in 



CHART 35 
SEASONAl. MOVEMENT or PRODUCTION AND TRADE 

_.TAIL ......... .. -MCII&IMI,... .... ~ 
_ :-c]-j-I- r __ 

_ ~."""''''.'' --,-r-I -
-_. • - 120---1_1 .!19 

~'" 1 1- - w#p 
.129' .!l!9' ill 
-'-P --i-,-I-r ..!9 ,I ..!9 -[ 
-'9 _____ ..!9 _____ ...!!I ___ '_L 

CAM ..... ~ IIIIGHI' -- .......... --

MAlIClAl CAMIID. ftC .......... _ - .... -... --- ---_ .... - ... ----

_ .... -..... 
__ 'II1-tl'2 

~ ... ... 
_ ... ·'821 

:-:--M[ 

_-.sI .. 
_._IIGJoo .... _--1 ... -.... -_ .... 

:W-'-R¥F-C:::-t=-~-I-i :::- . ,=,--:[ ill' , 100 '100 1 J 

..!9-

I
_' I =: ,_ ,_~ -'-P I-___ I:~ 

...!!I-,-l-l-I- -19-1-,-,-,-:: I-I ' '--,-,-,-r -,-'-I-r.o 'I 1 
iJIF !"!AI .. I~I~ IAls !o!NIDI~1 I~ !FI"IA!MI~I~IAlsloIN!DI~1 -I~IF !M!AIM!~ I~ IAls!O!N!D!~1 



196 SEASONAL VARIATIONS IN INDUSTRY AND TRADE 

January, after the peak movement of goods to wholesalers 
and retailers, and after the crops have been moved. 

Passenger transportation, as reflected in Pullman Company 
records, shows a seasonal peak in August. This is an interest
ing and significant coincidence with the seasonal pattern of 
gasoline consumption (see Chapter V) which also rises to a 
peak then. Obviously people on vacation travel mostly in 
August and in the immediately preceding and succeeding 
months. The troughs in November and February are largely 
accounted for by the secondary vacation and holiday movement 
in December and January. Were it not for the holidays in 
these two months, passenger transportation would fall off 
gradually to a long plateau-trough during the winter.' In 
both car loadings and passenger transportation the indexes 
for the successive periods show a clear persistence of seasonal 
pattern. 

Magazine advertising shows the two-peak pattern charac
teristic of trade and manufacturing activity in general. But 
both the spring and the autumn peaks are later than usual, 
the former occurring in May, the latter in November. The 
spring peak in advertising may be attributable to the com
bined influence of the automobile and summer goods seasons. 
The autumn peak in advertising comes exactly midway be
tween the October peak in wholesale trade and manufacturing 
and the December peak in retail trade. This midway pattern 
may be accounted for either by the influence on advertising of 
wholesale trade, manufacturing and retail trade, or by the 
dominance of retail trade. In the latter case the peak in ad. 
\Tertising might be expected to precede somewhat, as it does, 
the actual peak in sales, since advertising is used in prepa
ration for the expected upturn in consumers' demand in 
December. 

At any rate, the seasonal swing in magazine advertising is 
quite appreciable, as are the swings in all the other series. 
Thus, for the recent period, roughly 1922 to 1929, the aver
age deviation of the index is 8.2 for postal receipts, 12.7 
for magazine advertising, 6.3 for cars loaded and 7.9 for pas
sengers carried, measures which are larger than those in many 
branches of manufacturing activity. 

'See discussion in The Stability of Railway Operations, by Julius H. Parmelee 
in Bwiness Cycles IJ1!d Unemplollment (National Bureau of Economic Research 
1923) pp. 213-17. 
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3. Credit, Currency and Speculation 

Seasonal variations in the volume of credit and currency 
are small, partly because the seasonal indexes are percentages 
of huge totals, partly because of the addition in these totals 
of many different seasonal movements. But though small in 
amplitude, the seasonal swings are so similar from series to 
series that little doubt need be entertained as to the signifi
cance of the indexes. 

Total loans by reporting member banks afford the best es
timate of the volume of commercial credit. The seasonal in
dex shows low levels during the first half of the year, higl 
levels in the autumn and winter, with a peak in November 
and December (Chart 36). 

The total volume of money held by the Federal Treasury, 
the banks and the public, shows a similar pattern with high 
levels during the autumn and winter, a peak in December and 
low levels during the first half of the year. Of this total vol
ume of currency in circulation Federal Reserve notes form the 
most elastic part. Their seasonal index repeats the pattern 
traced by total money in circulation but has an appreciably 
wider amplitude and defines more clearly the exact date of the 
seasonal peak, which occurs in December, and of the trough, 
which falls in June. 

These swings in credit and currency are determined pri
marily by seasonal variations in the distributive trades and 
industry, especially in the former, and they cause like fluctua
tions in the volume of credit advanced by the Federal Reserve 
system. 

The more fluctuating of •..• currency demands arise out of (1) 
retail trade, where hand-to-hand money is extensively used both by the 
public in making purchases and by merchants in furnishing change; (2) 
payroll requirements; and (3) a~c:uItural.pr?sperity in thos~ sectio~s 
of the country where banking faClhtles are hmlted, or the banking habit 
has not become fully developed. The public demand for cu~renc! varie~, 
accordingly, with the activity of retail trade and fluctuations In retail 
prices, with the state of industrial employment and th~ level of wage rates, 
and with the prosperity of those regions, largely agricultural, where the 
banking habit is not fully developed. 

These several sources develop a characteristic seasonal movement i~ 
currency demand. During the late spring and. early summer when ret811 
trade is inactive, and industrial employm~nt IS seasonally low, cu~ency 
returns from the public to the banks, SInce a smaller amount In the 
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aggregate is' required for pocket money, for till money in retail establish
ments, and to provide for industrial payrolls. As the banks have no use 
for excess currency above their own till money needs, they deposit this 
return flow of currency in their reserve balances at the reserve banks 
where it adds to the supply of reserve funds and becomes available for 
reduction of borrowing at the reserve banks. During the fall and winter, 
on the other hand, from late harvesting time on, when both retail trade 
and industry are more active, a larger volume of currency is withdrawn 
from our banking institutions to meet wage payments in harvesting, 
industrial payrolls, and the till and pocket money requirements of retail 
trade. This movement draws an increasing amount of currency into 
circulation from August until the year-end holidays. To obtain thiS" 
currency non-member banks draw on their member bank correspondents, 
and member banks draw on the reserve banks where the withdrawal is 
charged against their reserve balances, and, in the absence of new sup
plies of reserve funds from other quarters, results in an increase in 
borrowing at the reserve banks. This borrowing is usually liquidated in 
January when the demand for currency slackens as industry and retail 
trade in that month become relatively inactive.G 

How the Federal R~serve system assists in providing funds 
that can be used by commercial banks in meeting the seasonal 
peak in the demand for currency is revealed not only by 
the index for the volume of Federal Reserve notes in cir
culation but still more clearly by the changes in the volume 
of bills discounted and of bills bought in the open market. 
Bills discounted show seasonally high levels throughout' the 
second half of the year, declining sharply from December to 
February, that is, during the months when the demand for 
currency falls off rapidly! (Chart 36). The rise in bills bought 
in the open market during the second half of the year is ex
plained by the greater volume of bills in the market, reflecting 
additional agricultural and commercial transactions. It is usu
ally the poli~y of the Reserve banks to buy all bills offered, 
and so to adjust their rates to market rates as to assure sales 
to themselves in fairly large volume. Then as the supply of 
bills falls off after December, holdings decline drastically to 
a trough in August. 

How closely the credit activity of the Reserve system fol
lows the seasonal demands for currency is revealed by the 
combined seasonal index of bills discounted and bills bought 
(the former with a weight of 2, the latter with a weight of 1). 
While this combined index still omits purchases of govern-

• Winfield W. RieBer, M01I£II Rates and Monell Marketa in the United States 
(New York 1930) pp. 137-8. 
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~ent securities (a third form of Reserve bank financing), 
It represents the bulk of the system's credit. Its seasonal pat
tern is almost an exact replica of that in monetary circulation, 

CHART 36 
SEASONAL MOVEMENT OF' CREDIT. 
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characterized by low levels during the first half of the calen
dar year, a peak in December and rapid decline th~reafte~. 
The seasonal amplitude is, naturally, mor~ appreclabl~, If 
only for the reason that it measures relatIve changes lD a 
much smaller absolute amount than is formed by money in 
circulation. 



200 SEASONAL VARIATIONS IN INDUSTRY AND TRADE 

In view of this close adjustment of seasonal variations in 
Federal Reserve credit to those in business demand for cur
rency, it is.not surprising to find that the price of commercial 
credit in the private market has usually varied very little 
seasonally and recently not at all. "Moving seasonal indexes 
computed by Dr. Frederick R. Macaulay for commercial paper 
rates (60 to 90 day, prime, one or two signature) show no 
seasonal changes after 1925 and very mild variations between 
1919 and 1925; The seasonal pattern, when visible, shows 
the expected low levels during the first half of the calendar 
year and high levels during the second half. 

While rates on commercial paper evince no seasonal changes 
after 1925, rates on 90 day time paper (collateral) continue 
to have marked seasonal variations. Dr. Macaulay's moving 
seasonal indexes, presented on Chart 36, indicate a peak in 
the spring and in the autumn. The reason for this persistence 
of the seasonal element in rates on time loans may be twofold: 
collateral time paper is not discountable at the Federal Re
serve banks, and with the general growth in the volume of 
security collateral paper between 1924 and 1930 the seasonal 
peaks in the general demand for credit exercise a pressure on 
the supply that is not entirely cancelled by the Reserve banks' 
credit policy. 

The seasonal indexes in call loan rates reflect activity on 
the stock market as well as general seasonal changes in supply 
and demand on the credit market. The rates are low in mid
summer and in January, and high in December. But while 

. the March and April levels of stock sales are higher than those 
of November and December, call money rates are higher in 
winter than in spring, obviously because of the greater general 
demand for credit during the winter and the greater relative 
supply of credit during the spring.' 

The other indexes on Chart 36 present an interesting con
trast between seasonal patterns in speculative activity and 
those in investment by small savers. The data on speculative 
activity are the number of shares and the par value of bonds 
sold on the New York Stock Exchange. In these, in spite of 
a very sharp cyclical swing and very prominent minor move-

8 For an extensive discussion of the seasonal variations in call money rates, 
number of shares sold and stock prices, see Richard N. Owens and Charles O. 
Hardy, Interest Rates and Stock Speculation (New York 1925) Chapter II, 
pp. 18-41. 
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ments, the seasonal patterns are definite. Both indexes show 
the mi~-summe~ ~ull whic~ is ch:aracteristic of so many aspects 
of busmess activIty and IS obvIously a reflection of vacations 
and the dull state of general business. In bond sales the most 
prominent peak is in January, while in stock sales there are 
two peaks, one in March, the other in December, the latter 
probably due to liquidation sales for income tax reports. 
The reasons for the former and for a January peak in bond 
sales are not clear. 

The seasonal pattern in new deposits on postal savings 
accounts is strikingly different. Persistent from period to 
period, it may be taken to be representative in spite of its 
small amplitude. The two troughs in this seal!lonal pattern, 
one in April and the other in November-December, correspond 
to the peake in retail sales. The greater expenditures entailed 
during these months obviously prevent any accumulation of 
savings. Similarly, the mid-summer peak occurs when trade 
is dullest. The winter peak in January and partly in March 
appears to be a result of greater earnings during winter 
months unaccompanied by greater expenditures. 

Thus in the various aspects of financial activity, in the 
volume of credit and open market operations of the Reserve 
banks, in speculative activity, in the surplus available for 
savings deposits, distinct, and in most instances, highly per
sistent seasonal patterns reflect primarily the short-time 
swings in trade and production as a whole. Other types of 
swings, however, result rather from conventional terminal 
dates in accounting and discharge of claims and are most 
manifest in series relating to disbursements of incomes from 
property and to profits and losses in business enterprises. 

4. Disbursement and Flow of Incomes from Property 

Both in dividend and interest payments the quarter months 
stand out prominently as four peaks: January, April, July 
and October (Chart 37). In dividend disbursements January 
is by far the highest peak, especially during the period 1922-
30, and while July is somewhat higher than the other two quar-

. ter months, there is not the same difference between !hem as 
there is between" these three quarters and January. In mterest 
payments January and July are almost equ~y high, this fea
ture being especially marked in the recent perIod. 

8 
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These seasonal patterns obviously result from the conven
tional practice of paying dividends and interest quarterly or 
semi-annually and have little connection with any seasonal 
swings in the production of these incomes. It is not surpris
ing to find then that these conventions exercise some influence 
upon the seasonal patterns in bank debits. The reason that 
for the latter, in contrast to production and trade, the low 
month is August instead of July and that January is so high 
may lie in the custom of satisfying claim~ and disbursing cer
tain types of income in July and January. 

Similar conventional factors largely determine seasonal 
changes in business failures. The indexes for the number of 
failures, both in manufacturing and trading concerns, have 
their peak in January, the month in which the balance is struck 
and in which many corporations have to satisfy creditors' 
claims. For trading concerns the number of failures is also 
high during the preceding and succeeding months, December 
and February, while for manufacturing concerns the level is 
about the same throughout the year, except in September, 
when the seasonal trough occurs in both series, probably be
cause it is not a claim month but occurs during the busy sea
son when enterprises may profit from an increased volume of 
business. 

It is probable that the swing in the number of failures 
in manufacturing is much less appreciable than that in trad
ing because of the greater seasonal synchronism of various 
branches of trade and greater similarity of their conven
tional settling dates. As greater variety of branches and of 
trading habits may be expected among manufacturing con
cerns, the large amount of cancellation of divergent seasonal 
movements may produce a milder swing hi the total. 

This difference in seasonal amplitude between manufactur
ing and trade is smaller in respect of liabilities of failed con
cerns. Apparently the average volume of liabilities per fail
ing concern is greater during the months when many failures 
occur than, during the months when fewer concerns fail. 
Smaller concerns fail during months which do not coincide 
with :fixed settling dates perhaps because the larger concerns 
obtain credit in the form of bonds or other settleq. obligation 
with :fixed dates for discharging claims. This is especiall~ 
true of manufacturing concerns, in which for that reason the 



CHART 37 
SEASONAL MOVEMENT OF DISBURSEMENTS. FAILURES AND INCOME 
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seasonal swing in liabilities is much wider than the seasonal 
swing in the number of failures. 

That seasonal changes in the payment of dividends and 
interest, and in failures, are not determined by the effects on 
net earnings of swings in actual volume of economic activity 
seems obvious from a direct comparison of the two. More
over a direct proof of the statement is afforded where data on 
actual monthly net earnings are available. Seasonal swings in 
these net earnings correspond very well to those in the volume 
of activity although they sometimes lag slightly. They show 
no similarity, however, to the variations in the disbursements 
of dividends (or interest) and in failures. 

Thus the series for net operating revenue of railroads 
yields a seasonal index which is an almost exact copy of the 
patterns in car loadings of revenue freight (compare Charts 
35 and 37). For each the peak occurs in October and the trough 
in January. The amplitude is considerably wider in operating 
revenue than in car loadings because the average base to 
which these seasonal changes are related is much smaller in 
the former than in the latter. But the similarity of movement 
is a clear indication of the influence of the original swing in 
volume of activity. 

The same would be true of the other indexes, were data 
available on the volume of activity. For telegraph companies 
the index of net operating revenue suggests the two-peak pat
tern characteristic of wholesale business and manufacturing: 
a peak in the spring, a trough in July and a higher peak in 
October. This is a pattern that might be expected in an in
dustry whose services are used primarily for business pur
poses. The conventional elements have little influence, ex
cept possibly on the June peak which may be caused partly 
by wedding and graduation seasons. 

For telephone companies the pattern is materially differ
ent. Here the mid-summer trough is more pronounced, prob
ably owing to the absence of people on vacation. Similarly, 
the December trough seems to be a complement of the travel 
peak during December, just as the summer trough is the com
plement of the peak in the movement of passengers. The peak 
in October may reflect the peak in regular business or the mov
ing season and charges for new installations. The latter may 
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also explain to a certain extent the high l~vels during May and 
June. By and large, seasonal variations in net revenues of 
telephone companies are quite mild and are in accord with the 
presumable fluctuations in the total volume of business. 
Cl~atic rath.er than .conventional factors atrect gas and 

electrIc compames. Durmg the summer the need for lighting 
is obviously small; also, on account of the general mid-season 
lull in activity, the power supply for industrial purposes is 
less in demand. Moreover, less gas is used in heating and 
cooking, for cold foods are more generally consumed and 
many city dwellers move beyond the limits of gas range in
stallation. Exactly the opposite happens in winter. The pat
tern in net operating revenues of gas and electric companies 
thus appears to be in close correlation with the probable in
fluence of climatic factors. It has a considerable seasonal 
swing, whose pattern might be expected to show a rather high 
degree of persistence. 

The seasonal pattern in the net earnings of the United 
States Steel Corporation during 1915-24 is similar to that for 
ingot production between 1926 and 1931. The change in the 
pattern in earnings during the later years may possibly be due 
to a decline in the relative importance of such materials as 
automobile or structural steel among the products of the com
pany. If this conjecture is true, it would help to explain the 
reappearance of the autumn peak in earnings and the dwin
dling importance of the spring peak. 

s. Employment and Payrolls 

To measure seasonality in employment and payrolls in order 
to observe the effect of short-time fluctuations in volume of 
activity upon the stability of opportunity to work and enjoy 
income, data are, fortunately, easily available. In its study 
of employment in manufacturing industries the Federal Re· 
serve Board computes seasonal indexes for a number of in· 
dustries. The data which it assembles on payrolls had to be 
analyzed to enable us to determine the characteristic seasonal 
patterns. Of the many measurable branches of industrial 
activity, only those were selected for whic~ measurements of 
the seasonal swing in production were available. 
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TABLE XlII 
AJO'LITVI). M SuaoNAL VAlUATION8 

MAN17rACroUNO PaoD17cnoN, EIIPLOTIRNY AND PAYlIO ..... 

AVllI'III!e 
POOD 1'lIOD17C2'8 Deviatioa Range 

Flour ...•............•• production, 1924-31 ...•••••.•......... 7.8 29 
employment, 1923-30 ••.•.......••..•. 3.1 12 
payrolls, 1923-31 •.•......•........... 3.1 13 

Meat ....•.•....•...••• total production, 1920-31 . . .•.. . . . .... . 6.5 33 
employment, 1923-30 .•.•.........•...• 2.4 10 
payrolls, 1923-31 ....•.....•........••. 2.4 10 

Supr ................. meltings, 1924-31 ..................... 11.2 40 
employment, 1923-30 ................. 4.6 17 
payrolls, 1923-31 ...................... 4.0 14 

Tobaceo ............... mrd. and mull c0D8umption, 1920-30... 5.6 28 
employment, 1923-30 ................. 2.2 11 

Tobacco ............... cigarette coD8lJmption, 1920-31......... 8.2 30 
employment, 1923-30 ................. 2.7 12 
payrolls, 1923-31 ..................... 4.9 17 

Butter ................. factory production, 1923-31 ............ 21.2 74 
employment (butter, cheeae and dairy), 

. CeD81J8 ........................... 9.6 32 
Ice Cream ............. production, 1923-30 ................... 45.8 150 

employment, 1923-30 ................. 11.2 35 
Fiah ................... total catch, 1920-31. ................... 17.8 71 

canning (fish and oy8telB) employment, 
CeDBIIB ........................... 23.6 70 

Fruitl and Vegetablea .. carlot ahipmentl 
apples, 1920-31 ...................... 81.5 408 
peaches, 1918-31 .................... 131.0 422 
tomatoes, 1918-31 ................... 68.7 m 
8tring beans, 1924-26 ................ 85.6 329 

canning, employment, CeD81J8 •••••.•••• 60.5 212 
Cottonaeed, Refined 

Oil .................. production, 1925-31 ................... 53.7 165 
employment, cottonseed oil meal and 

cake, CeDBIIB ..................... 41.5 126 

'l'EXTlLI8 AND LEATHEB rlIOD17CT8 

Cotton ................ coD8lJmption, 1922-31 ................. 5.7 21 
employment, cotton goods, 1923-30.... 2.3 D 
payrolls, 1923-31 ...................... 3.7 13 

Finishing and Dyeing .•• hillinga, 1921-31 .. ............ ........ 7.0 M 
employment, 1923-30 ................. 2.0 7 
payrolls, 1923-31 ..................... 3.8 15 
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TABLE XIn (CONTINUED) 

Average 
Deviation 

Knit Goods ............ uiiderwear production, 1924-31......... 6.6 
hosiery production, 1923-31............ 4.3 
employment, 1923-30 .........•....... 1.5 
payrolls, 1923-31 •......•....•........ 4.0 

B~ttons .............•• fresh water pearl production, 1922-31. . . 7.1 
employment, Census................. 2.5 

Woolen Goods ......... spindle activity, 1921-31............... 2.6 
employment, Census ................. 1. 8 

Worsted Goods .....••. spindle activity, 1921-31............... 6.6 
employment, Census .....•••......... 2.0 
employment, woolen and worsted, 

1923-30 ••......................... 2.3 
payrolls, woolen and worsted, 1923-31.. 2.8 

Carpets and rugs ........ loom activity, 1924-31................. 3.8 
employment, 1923-30 .......•......... 2.6 

Silk •••...........•.... broad loom activity, 1922-31.......... 3.6 
narrow loom activity, 1922-31.......... 3.1 
employment, 1919-30 ................. 1.1 
payrolls, 1923-31 •.................... 3.1 

Leather •......•........ production, sole and belting, 1921-31... 2.9 
production, upper, 1921-31............. 3.8 
employment, 1919-30 ................. 1.3 
payrolls, 1923-31 •........•........... 1.4 

Shoes ...............•.. production, 1926-31 ......•............ 10.2 
employment, 1923-30 ................. 2.6 
payrolls, 1923-31 ..................... 6.3 

Men's Clothing ........ wholes,!le sales, 1923 .................. 30.3 
employment, 1919-30 •................ 2.1 
payrolls, 1923-31 ••. ,.................. 5.3 

Women's Clothing ..... wholesale sales, 1923 .................. 43.3 
employment, 1919-30 .•...•........... 7.0 
payrolls, 1923-31 ..................... 13.2 

Bag, Case and Strap 
Leather .......... , .. production, 1921-31 ................... 6.2 

employment, trunks and valises, Census. 3.1 

AUTOMOBILES AND BELATED PRODUCTS. 

Range 
27 
25 
6 

16 
32 
10 
10 
6 

22 
7 

9 
11 
17 
9 

11 
12 
5 

13 
12 
13 
6 
5 

43 
10 
23 

106 
8 

21 
151 
29 
55 

26 
14 

Automobiles .........•. passenger car production, 1919-25...... 13.2 42 
employment, 1919-24 ....••.••........ 3.8 15 
passenger car production, 1925-31 ...... 21.9 81 
employment, 1925-30 ................• 4.1 18 
payrolls, 1923-31 ..........•.....•.... 8.6 35 
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TABLE XIII (CON7UftID) 

Average 
Deviation 

Tiree ....•............• cOll8llJDption of rubber, 1921-31........ 9.0 
employment, 1923-30 ................. 2.5 
payroll.e, 1923-31 ..........••......... 5.3 

GI .................... poliahed plate gla88 production, 1923-31. 4.8 
employment, 1923-30 •................ 2.6 
payrolls, 1923-31 ......•.........•...• 3.2 

G8IOlin8 .•..........•. production, 1924-30 ...............•... 2.2 
employment, 1923-30 ................. 1.1 
payrolls, 1923-31 ..................... 1.2 

CONSTRUCTION MATZB1AL6 

Lumber ......•......... total production, 1920-29.... . . ....... .. 5.6 
employment, aawmills, 1923-30 ........ 2.4 
employment, mill work, 1923-30....... 1.2 
payroll.e, II&wmills, 1923-31............. 3.8 
payrolla, mill work, 1923-31............ 2.4 

Portland Cement ....... production, 1919-24 .....•............. 17.6 
employment, 1919-24 .....•........... 5.2 
production, 1924-30 •.................. 21.2 
employment, 1925-30 •.•......•.. ...... 4.8 
payrolla, 1923-31 ....••••..•.......... 6.8 

Brick and Tile .•....•••• common brick production, 1~1. .... 27.2 

Structural Steel and 

face brick production, 1923-31. ........ 12.2 
floor and wall tile, production, 1924-31.. 5.2 
employment, 1923-30 .......••........ 6.4 
payrolls, clay products, 1923-31........ 4.8 

Iron •...••.•.•.•...•. shipments, structural steel, 192~1.... 7.3 
'. employment, structural iron, 1923-30... 1.9 

payrolls, structural iron, 1923-31....... 2.6 
Paving Material8 .....• asphalt (petroleum) production, 1925-31. 21.3 

paving materials, employment, Census. 16.8 
Steam Fittings ......••• radiators, production, 1925-31.......... 9.0 

boilere (round and square) production, 
1925-31 ••.••.•.•..••...•....... 9.8 

employment, 1923-30 .••..•........... 1.8 
payrolls, 1923-31 •..................... 3.4 

Steel Ingots ............ production, 1919-31 ...........•....... 5.9 
eJllployment, 1923-30 ........•...•.... 1.2 
payrolls, 1923-31 ........••....•..•... 4.2 

Furniture •...•......•.• per cent active plants, Grand Rapids 
district, 1923-31 ..•..•....•....••. 2.7 

employment, 1923-30 ...........•...•• 2.8 
payrolla, 1923-31 •..•........••......• 4.6 
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Range 

36 
9 

23 
24 
10 
12 
12 
4 
5 

21 
8 
4 

15 
11 
55 
18 
69 
16 
25 
94 
50 
22 
21 
20 

28 
6 

11 
59 
48 
39 

61 
7 

19 
23 
4 

14 

13 
11 
19 
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Charts' 38 through 42 present the numerous comparisons 
thus made possible. For each industry one or two indexes of 
seasonal variation in production, employment and payrolls 
are given. For some industries not covered in the Federal Re
serve Board's analysis seasonal indexes of employment were 
taken from a study of Census data by Dr. Parker J. Bursk.7 

We may consider in detail a few sections of Chart 38, on 
which the indexes for the various groups of food products are 
assembled, to indicate the type of results obtained. In flour, 
clearly, the swing in both employment and payrolls follows 
closely that in flour production. For each the trough OCCUl:'S in 
the late spring and the peak in October. Each has an ampli
tude distinctly smaller than that in production. The two mea
sures of amplitude in production are 7.8 and 29; in employ
ment (the Federal Reserve Board computes a moving sea
~onal and we are taking the mean average deviation and the 
mean range for 1923-30) they are 3.1 and 12; for payrolls, they 
are 3.1 and 13. 

A somewhat similar showing may be observed in slaughter
ing and meat packing, in which the index of production is for 
total meat (pork, mutton, lamb, beef and veal). For this se
ries also, the Federal Reserve Board computed moving sea
sonal indexes of employment; and again we have computed the 
seasonal index of payrolls for 1923-31. As in the case of flour 
the particular employment index taken for graphical com
parison is for a year which in its seasonal amplitude may be 
considered typical for tlie entire period. Again the pattern 
of production is quite similar to those of employment and 
payrolls, the only difference being that the latter do not show 
as clearly as does production a trough in August and Sep
tember. But here again the seasonal amplitudes of employ
ment and of payrolls are substantially smaller than that of 
production. 

This similarity of pattern and marked difference in ampli
tude may be observed in most of the comparisons presented 
on the charts. As to the similarity in pattern only two ex
ceptions appear to be significant: (1) for manufactured to
bacco and snuff the seasonal pattern in employment does not 
follow that of production; (2) employment and payrolls in 

'8ea1onal Variations in Employment in ManUfacturing Industries, Study XIV 
in the series of Research Studies (Industrial Research Department, Wharton 
School of Finance aDd Commerce, University of Pennsylvania, Philadelphia 1931). 
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t~e total glas~ industry .have an aut~mn peak in October
November ,!hile productIon of plate glass has its peak in 
August. This, however, may be due to the difference in the 
coverage of the series (Chart 41). 

In respect of seasonal amplitude an exact comparison can 
easily be made. For the series whose seasonal indexes are 
presented on the charts Table XliI presents the average devi
ations of the seasonal indexes and the ranges. 

The testimony of this long table is quite unequivocal; in 
respect of all industries except two: fish canning and furni
ture, the seasonal amplitude of production is wider than that 
of payrolls; and in all industries except flour, meat, sugar 
and clay products, the seasonal amplitude of payrolls is wider 
than that of employment. Since thirty-five industries are 
studied, it is evident that the exceptions are few. 

The reason that seasonal variations in employment appear 
milder than those in production seems rather clear. Since 
the data on employment measure the number of people on the 
payroll, they reflect changes in total employment only. As 
long as a man is employed by an enterprise, even though he 
may be absent on vacation, or on sick leave, or not working 
full time, his name is retained on the payroll. On the other 
hand, overtime work is not reflected in the data. Hence, series 
on employinent are likely to under-estimate short-time fluctua
tions in the labor of the working force and therefore tend to 
show milder seasonal swings than actually characterize its 
activity. 

This argument is based upon the assumption that seasonal 
variations in the number of hours worked are associated posi
tively with those in total employment. That this is actually 
so may be seen from the similarity of sea.sonal pattern in em· 
ployment and in payrolls, the latter reflectmg not only the num· 
ber of people employed but also the number of hours they work. 
This relation holds with one interesting qualification. In sev· 
eral industries December payrolls often tend to rise while 
employment declines.- And in other industries payrolls do 
not show such a decline in December as is evident in employ. 
ment. Obviously, the dispensation :of bont;tses or holiday pay 
may be of some influence in causmg a discrepancy between 

• See, e. g., the inde1:eII for knit goods, worsted goods and leather on Chart 40, 
and for structural iron on Chart 42. 
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payrolls and employment, a discrepancy which is due not only 
to the generally larger amplitude of the former. 

But if payrolls do reflect rather precisely the actual amount 
of activity of the industry's working personnel, why should. 

CHART 41 
SEASONAL MOVEMENT OF EMPLOYMENT, PAYROLLS AND 

PRODUCTION IN AUTOMOBILES AND RELATED PRODUCTS 
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they show a milder seasonal swing than production' How is 
it possible to produce much more in one month than in another 
and not have labor cost rise proportionately! The difference 
may arise partly from the fact that payrolls are reported for 
shorter periods than production-the payroll period ending 
nearest the 15th of the month, while production is reported for 



CHART 42 
SEASONAL MOVEMENT OF' EMPlOYMENT, PAYROLLS AND 

PRODUCTION IN CONSTRUCTION MATERIALS 
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the entire'month. The following factors, however, appear 
more important: (1) in the seasonally slack months the work
ers may be less actively engaged even during the hours when 
they are on the job; vice versa, in the seasonally busy months 
the workers may be more actively and productively. engaged 
during the hours when they are on the job; (2) some parts of 
the finished commodities may be produced more steadily 
throughout the year than are the completed units themselves; 
or various subsidiary jobs, not directly related to the final 
product, may be performed primarily in the seasonally slack 
months, while in the seasonally busy months all energies are 
concentrated on turning out the finished product. 

The actual situation is probably a combination of both pos
sibilities. There is little, doubt that pressure for completion 
of work must be more intense in the seasonally busy months 
and that there is less tendency to waste time. Also, many en
terprises, either as a far-sighted policy or as a matter of 
month-to-month adaptation, concentrate some work that has 
little direct relation to final output during the months of slack 
demand and slack production. The ascertainment of the exact 
form assumed by such stabilization of work would involve a 
study of individual establishments that is outside the scope 
of the present analysis." 

Moreover, while the series cover wage-earners, exclusive of 
salaried employees, it is highly probable that a few white 
collar workers are actually included, unknown to the Bureau 
of Labor Statistics, which; with several state agencies, collects 
the original data. Although the number of white collar em
ployees so reported must be very small, as compared with the 
number of wage-earners, that is, plant operatives and main. 
tenance men, still, the inclusion of their salaries tends to 
dampen the seasonal swing in payrolls. 

Looking at the exceptions to the generalizations suggested 
by the table, we find that in two series the seasonal swing in 
production was milder than the corresponding swings in em
ployment and payrolls: fish canning and furniture. In can
ning, this may be the consequence of the series compared. 
Comparison is made not between fluctuations in labor activity 
and fluctuations in the output of that labor, but between flue-

·11 Such an analysis is given in Edwin S. Smith, Reducing Seasonal Unemploymene 
(New York 1931). 
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tnations in labor activity and in the supply of the raw material 
which goes only in part into canning and has many other nses. 
In fnrniture the production series covers only a part of the 
Grand Rapids district, while the indexes of employment and 
payrolls are supposed to be representative of the country as 
a whole. 

In four industries the seasonal amplitude of employment 
appears to be larger or at least equal to that of payrolls: 
flonr, meat, lugar and clay products. Also, in glancing over 
Table XIII we find several industries: gasoline, leather, glass, 
structural iron and worsted goods, in which, while payrolls do 
show a wider seasonal amplitude than employment, the differ
ence is rather small. In steel ingots, most textiles, clothing, 
shoes, furniture and automobiles, on the contrary, the greater 
seasonal variability of payrolls as compared with employment 
is rather conspicuous. 

Two possible explanations of this different showing of in
dustries may be suggested: (1) In some industries the sea
sonal patterns in total employment and in hours worked may 
differ. Thus, for example, if the summer peak in industry is 
concomitant with a tendency to allow vacations or with a re
current competitive pull of other industries, the period of sea
sonally smaller employment will overlap with periods dur
ing which more hours are worked. Whether this is the case 
in such industries as Bour production or sugar meltings could 
be established only from a more intensive study of the work
ing calendar of these branches of productive activity. (2) In 
many industries operation is continuous, that is, is carried on 
through the twenty-four hours of the day. In other industries, 
while operation is not carried on continuously day and night, 
only one shift of rigidly fixed duration, is possible. As a re
sult, the numb~r of hours worked will be equal to the number of 
people employed multiplied by a certain constant factor, and 
the seasonal swings in employment and in payrolls should be 
of the same amplitude. Thus, sugar meltings, gasoline pro
duction and structural iron might fall under this category. 
On the other hand, in textiles and automobiles overtime work 
can be introduced with facility. 



PART III 

The Variability of Seasonal Movements 



CHAPTER VIII 

REGIONAL ASPECTS 

GENERAL CHARACTERISTICS 

Part II discusses the seasonal problem in various groups 
of industry and trade, utilizing data on the flow of com
modities in the country as a whole. Such data obviously' give 
no indication of the variety of seasonal swings which in 
combination make up a single pattern. Among other sources 
of such variety concealed" by any series that covers so wide 
a territory as the United States, regional differences are 
undoubtedly important. 

A seasonal index for total production of '-lny commodity may 
be interpreted as a measure of the burden imposed by season
ality on labor engaged in the industry, on capital funds needed 
to facilitate actual work and on the industries supplying the 
raw materials j but only upon the assumption that labor is per
fectly mobile, that capital funds flow freely from locality to 
locality, that enterprises engaged in supplying the essential 
raw materials cater to the wide-spread market of the country. 
Only such an assumption justifies the algebraic addition of a 
high seasonal month in one region to a low seasonal month in 
another region to produce the index for the country as a whole. 
However, it is difficult to assume that the factors involved in 
the production and flow of commodities-labor, capital, materi
als-are perfectly mobile. 

This chapter presents, therefore, for commodities whose 
movement has been measured for the entire country indexes 
for much smaller territorial units, usually states; The analysis 
is limited by the volume of data easily available but they seem 
to be sufficient to illustrate several types of regional vari
ability. 

221 
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f To ascertain the mobility of productive factors among the 
various parts of this country is a task to be fulfilled only by 
dint of intensive study of the country's econQmic and social 
regions. To this task a purely statistical analysis of seasonal 
variations can contribute but little. But it can, using series for 
territorial units smaller than the country (for example, states 
or Federal Reserve districts), serve to illustrate the diverse 
types of regional variations in seasonality and to suggest their 
scope. 

The tentative conclusions of such an analysis, presented in 
this chapter, may be summarized as follows: 

1. In those industries in which climatic factors directly 
determine the timing of the seasonal swing, reg;.ons show 
divergent seasonal patterns and amplitudes (wheat market
ings, Portland cement shipments). An assumption of non
mobility in the productive factors involved would lead to 
the conclusion that the seasonal index for the country as a 
whole under-estimates the magnitude of the seasonal burden. 

2. In several instances where activity is directly influenced 
by climate the seasonal patterns still show considerable per
sistence from region to region (butter production, gasoline 
consumption). In these instances variations in seasonal ampli
tude are appreciable and tend to reflect the regional differ
ences in the severity of seasons. 

3. The seasonal behavior of manufacturing and distributive 
activity does not show great regional diversity, owing partly 
to the origin of seasonal swings in manufacturing industry 
in variations of the number of working days in the month, 
summer vacations, etc., and of those in retail trade in holi
days. Thus for .both groups the seasonal factors are con
ventions of such character as are likely to be similar through
out the country. If differences in .seasonal behavior appear 
they tend to be reflected in disparate seasonal amplitudes; the 
seasonal pattern persists. Such differences in seasonal ampli
tude are likely to be associated with variations in manufac
turing and merchandising practice from one region to another. 
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DETAILED COMMENTS 

1. Wheat Marketing by Farmers 

Seasonal changes in wheat marketing by farmers are im
posed by inexorable climatic factors which may differ in 
severity and timing from region to region. The data reveal 
clearly that the totals for the country conceal appreciable 
variations in the seasonal amplitude and in the timing of their 
constituent parts. 

The essential features of the typical seasonal swings in 
marketing in various states are presented in Table XIV; the 
states are divided into six groups on the basis of their showing. 

TABLE XIV 

WalIA., MAaDll'lNO B1' FABMBIIII. PRINCIPAL WHBA~PaoDUCINO STATICS 

TIMING AND AMPLITI1DII or SIIASONAL V ABlATIONS IN EAcH STATII 

Timing Amplitude 
State . . . . 

Peak Trough Average 
Deviation Bange 

Kaneu ............. July JUDe 46.6 173 
Nebraska .. ........ July JUDe 39.4 143 

MaryLmd .......... Auguat JUDe 56.1 197 
Virginia ............ August JUDe «.9 155 
North Carolina ..... July January 36.1 124 

Indiana ............. July JUDe 70.6 315 
Colorado ........... August JUDe 69.9 243 
Missouri ........... July April-May 69.5 2M 
Illinois ............. July JUDe 68.3 301 
Iowa ............... August JUDe 61.5 242 
Oklahoma .......... July March 60.3 321 
Obio ............... July JUDe 49.0 175 

New York ..... " ... September July 41.0 129 
Michigan •.......... September JUDe 34.2 1M 
PeDD8ylvania ....... August April 29.8 135 

Oregon ....... , .... September JUDe 107.2 394 

Washington ......•.• September JUDe 102.3 424 
Idaho .............. September April 80.9 317 
Montana ........... October July 75.6 243 
North DuoL .• ...... September July 66.4 224 

South Dakota ...... September April, July 58.8 209 
Minnesota .......... September July 52.7 191 

California .......... August April-May 96.9 31!6 

Kentucky .......... July April 85,1 374 

Texu .............. July May 66.8 307 



224 SEASONAL VARIATIONS IN INDUSTRY AND TRADE 

. The seasonal indexes grouped as above are present~d 
graphically on Chart 43. 
/ Among the factors which determine both the timing and 

,amplitude of the seasonal movement in marketing the follow-
J ing may be suggested: (a) the degree to which winter or 

spring wheat is the predominant type grown; (b) the degree 
to which wheat in general is the predominant crop; (c) the 
climate of the state, which may maIm ,later harvesting and 
keeping the grain in sacks on the field for some time pos
sible (Far West); (d) the importance of the wheat crop 
in relation to the general economic activity of the state. 

The first group of only two states is by weight probably 
the most significant. Both Kansas and Nebraska are impor
tant winter wheat areas and together account for about 40 
per cent of winter wheat harvested. The peak of marketing 
is in July; the range of fluctuations is relatively narrow. 

The next group of three southern states, in which wheat is 
not of importance, shows wider ranges. Two states, Maryland 
and Virginia, market their wheat quite rapidly. North Caro
lina, which is more of an industrial state than either of the 
other two, has a rather mild swing, comparable in some ways 
to the swing of the other three industrial states, New York, 
Pennsylvania and Michigan, but differing in timing because 
of the difference in climate. 

The third group consists of states in which winter wheat 
is relatively important but comes into competition with other 
crops. To their location in the Middle West or North is due 
their similarity in timing. Competition of other crops for 
labor and machinery and the necessity of removing the wheat • 
from the fields quickly may account for the rather extreme 
violence of their swing. This seems to be especially true of 
the first four states of the group, Illinois, Indiana, Oklahoma 
and Missouri. The swing is milder in the other three, espe
cially in Ohio, which is the most industrialized state of the 
seven. 

The next group exhibits patterns typical of marketing in 
the great industrial states. The farmers market the wheat, -
which is a relatively unimportant part of the farm economy, 
in a leisurely fashion. Only in these three states are market
ings above normal, that is, above the line of 100, for fully 
six months in the year. The range is also very narrow. The 
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peak is in August or Septembe~. Were it not for climatic dif
ferences, North Carolina and Ohio would have been added to 
this group. 

The fifth group covers states in which spring wheat is the 
chief crop. The peak of marketing in these is in September, 
in one even in October. Since wheat-growing is the main occu
pation of the farmers and the weather becomes severe early in 
the winter, marketing proceeds at a much more intensive 
rate immediately after the harvest. This group has the widest 
ranges. However, the states in it with the largest acreage, 
Minnesota and the Dakotas, have the mildest seasonal swings. 
Other factors. disregarded, the greater the area covered by 
the crop the more stable will the total marketing movement 
appear, since it will be a sum total of possibly divergent re-
gional movements. . 

The three states of the last group, California, Texas and 
Kentucky, are characterized by rather large seasonal swings. 
The immediate disposal of wheat may be accounted for in 

,Kentucky by the pressure exerted by tobacco and in Texas 
by cotton. In California the dry weather would make it pos
sible to leave wheat on the fields for some time after harvest, 
and quick marketing may here be attributable to the pressure 
of the fruit crops for the release of· labor and machinery. 

The above grouping may be incorrect for one or two states, 
but on the whole the division seems logical. Where timing is 
concerned, the climatic factor and consequently the type of 
wheat grown are of primary importance. Where amplitude is 
concerned timing may be of some moment, for the later wheat 
is harvested the greater may be the pressure for removing it 
from the fields. But other factors intervene: the extent and 
·the climatic heterogeneity of territory; the .degree to which 
the farmers depend upon the cash returns from wheat crops; 
and the compet~tive pressure for labor and machinery on the 
part of other crops. 

To illustrate the extent of seasonal disturbance, upon the 
assumption of non-mobility of productive factors, the sea
sonal swing may be computed without algebraic cancellation 
of peaks and troughs in the index for the country as a whole. 
Statistical Bulletin No. 12, which contains the marketing per
cent ages for the twenty-five states, also presents their aver
age, taken algebraically. If we convert this average into a 
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sea.sonal index, and take the deviations from 100, the quanti
tatIve measure of the seasonal swing assumes the following 
form: 
July Aug. Sept. Oct. Nov. Dee. Jan. Feb. Mar. Apr. May June Av. 

+ 62 + 109 + 116 + 112 + 'I - 16 - 35 - 46 - 54 - 60 - 58 - 56 54.3 

If however the negative and positive deviations from 100 
in each state for a given month are added without regard to 
sign, the total average seasonal swing becomes: 

113 116 96 54 32 29 3'1 46 54 60 liS 59 62.8 

This second set of figures yields an estimate of the effect of 
the seasonal disturbance on the flow of wheat, upon the assump
tion that the factors involved have no mobility at all as among 
the twenty-five states that are assigned equal weights (and be 
it added, perfect mobility within the states). The first set of 
figures, derived from the total index for the twenty-five states, 
assumes perfect mobility of factors as among the states (and 
within states). The average disturbance is clearly greater 
when no cancellation of standings below and above 100 is 
allowed. 

As far as any such method may be used to estimate the 
burden imposed by seasonal disturbances, the true approxima
tion would probably lie between the two measures. In some 
respects there is mobility among the states, for example, in 
labor supply. There is less mobility in storage equipment. 
On the other hand, even the state figures may conceal rather 
significant differences in seasonal pattern as among the vari
ous regions within one and the same state. 

2. Butter Production 

In butter production we have another example. of an in
dustry in which seasonal variations are most obVIously due 
to climatic influences. It will be remembered from Chapter III 
that the principal factor in the determination of the seaso~al 
swing in butter production is the increased supply of raw mil}t 
during the summer. It might be supposed then that the vari
ous parts of the country would sh?w divergent sea~onal pat
terns since in some regions the climate makes pOSSIble year
round out-door pasturage while in others the season is 
confined to the summer. We find, however, that although 
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there are differences in seasonal amplitude from state to 
state, there is a marked persistence of seasonal pattern. 

Table XV brings out the principal results of the seasonal 
analysis. 

TABLE :xv 
BuT'1'IilIJ, FACTORY PRODUCTION, IMpORTANT BUTTER-PRODUCING STATES 

TIMING AND AMPLITUDE OF SEASONAL VARIATIONS IN EACH STATE 

State' 
Timing . Amplitude 

North Dakota ...... July 
South Dakota ....... June 
Mississippi .......... August 
New york .......... June 
Massachusetts ....... June 
Virginia ............ August 
Kentucky ........... July 
Montana ..........• July 
Tennessee ........... August 

Wyoming ........... July 
Nebraska ........... June 
Oklahoma .•.......• June 
Ohio ••............• June 
Missouri ..........• June-July 
Kansas ............• June 
Iowa ..••..........• June 
Dlinois ............. June 
Wisconsin .........• June 
Minnesota .......... June 

Indiana ............. June 
Colorado ........... June 
Michigan ........... June 
Texas .............• May 
Oregon ............• May-June 
Washington ....•.•.• June 
Pennsylvania ....... June 
Arizona ............. April 
California ........... April 
Utah ............... June 

Nevada ............. July 
Idaho ............•• June 

TrQugh 
. 

Average 
Deviation Range 

December 
November 
February 
February 
November 
February 
February 
December, February 
February 

February 
November 
November 
February 
February 
November 
November 
February 
November 
November 

February 
November 
November-December 
February 
February 
February 
November 
November 
November 
November 

Jtebruary 
November 

44.2 
34.7 
32.2 
32.0 
31.8 
31.8 
30.0 
29.8 
29.8 

29.3 
29.1 
28.1 
27.0 
26.9 
25.2 
25.2 
23.2 
22.8 
22.8 

22.7 
22.0 
21.9 
20.7 
20.0 
16.8 
15.1 
15.1 
14.2 
14.0 

12.5 
9.4 

155 
111 
100 
128 
143 
91 
92 
98 
84 

96 
99 
91 
90 
83 
83 
85 
76 
80 
89 

76 
79 
81 
78 
67 
65 
58 
66 
49 
63 

48 
39 

• In order of declining seasonal amplitude. 
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While the a~plitude varies within a rather wide range, the 
pattern, as delmeated by the low and high months, exhibits a 
considerable degree of persistence. In all the states the peak 
occurs in the spring or summer, the earliest being in April and 
the latest in August. But June preponderates heavily, being 
the peak month in eighteen states, and one of two peak months 
in two additional states. In all the states the trough occurs 
during the autumn or winter; fourteen states show the lowest 
standing in November and fourteen in February. 

This similarity of pattern is confirmed by a graphical com
parison of the seasonal indexes for selected states, given in 
Chart 43. The selection was carried through in such a way 
as to represent adequately each of the three groups of states: 
those showing rather wide seasonal swings, those showing 
mild seasonal swings, and the middle group. Within each 
group a variety of seasonal patterns was chosen. And in spite 
of this attempt to represent all departures from the prevailing 
pattern, the similarity in the timing of the seasonal swings 
presented is striking. It would seem that in spite of differ
ences of climate, and consequent differences in pasture and 
feeding, a snrplus of milk and hence the peak in butter pro
duction occur in all regions in the summer. 

Because of this close synchronism of the seasonal swings 
in the various states, the average seasonal index for the 
country as a whole comes out approximately the same when 
the separate state indexes assigned an equal weight are added 
together algebraically and when they are added without reo 
gard to sign. The results of such computations, in a form 
similar to that for wheat marketings, are as follows: 

With algebraic cancellation: 
Jao. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

- 23 - 30 - 19 - 3 + 32 + 49 + 38 + 20 - 1 - 9 - 28 - 27 

Without algebraic cancellation: 
23 30 20 13 32 49 38 22 10 11 28 27 

Significant differences appear only in two months, April 
and September. The average disturbance in one inde~. is 
23.2, in the other 25.2. The introdnction of lack of mobil:ity 
does not materially change the picture of the average swmg 
for the country as a whole. 
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To explain the variations in the size of the seasonal swing 
from state to state is rather difficult. There seems to be little 
geographic or other consistency .. Thus; in the group of large 
amplitudes are states with quite different characteristics
N ew York and Massachusetts, North and South Dakota, 
Virginia and Montana. Similarly among the states of mild 
amplitude we find Pennsylvania next to Arizona, Michi
gan next to Colorado and Texas. The only apparently sig
nificant feature is that the states in the Far West-Colorado, 
Oregon, Washington, California, Nevada, Idaho, Utah-all 

I show rather mild seasonal variations. 
The most plausible explanation of a mild seasonal swing 

would lie either in a combination of summer and winter dairy
ing, which ought to produce a continuous milk supply to the 
butter factories, Or in the absence of any raw milk market 
whatever and the consequent lack of an appreciable milk sur
plus in summer. 

3. Portland Cement Shipments 

Regional differences in the construction industry, as re
vealed by the data on building permits and building contracts, 
have already been studied by Joseph B. Hubbard! To carry 
further the analysis of seasonal variations which are of such 
importance to the industry as a whole, we have studied data 
on shipments of Portland- cement by states, reported since 
1924 by the United States Bureau of Mineral Resources. 

Two considerations guided "the choice of the states for 
analysis: (1) an attempt was made to include widely differ
ent climatic conditions so as to secure a representation for 
each of the most important regions of the country; (2) prefer
ence was given to states presenting a substantial demand for 
cement over smaller states which absorbed only a minor share 
of the country's total production. The fourteen states thus 
included were: Pennsylvania, New Jersey, New York, and 
Maryland (for the East); lllinois, Kansas, Missouri, Ohio 
(for the four corners of the Middle West); California (for 
the Pacific Coast); Arizona, Texas, Alabaina, Louisiana, 
Florida (the last three states representing the South)., In 
1928 these fourteen states received 106 million barrels out of 
176 million shipped. 

I See his An Analysis of Building Statistics for the United States, Review 0/ 
Economic Statistics, January 1924, pp. 32-62. 
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The indexes are presented graphically m: Chart 44· Table 
XVI indicates the variations in timing and amplitud:. 

The differences in amplitude revealed by these series for 
various states are large and significant. The regional differ
ences are much more marked than for the groups in the 
Harvard analysis cited above, owing undoubtedly to the fact 
that we have taken single states, that is, smaller divisions 
than the regions demarcated by Hubbard. 

It may be seen also that the violence of the seasonal swing is 
largely explained by severity of climatic conditions. illinois 

, and Ohio are the most northern states of the fourteen analyzed 
and their large seasonal swings are without doubt attribu
table to their severe winters. The same is true of the next six 
states. There is a marked drop in the size of seasonal varia-

. tions between Kansas and Alabama, the average deviation 
and the range being cut in half. Finally, the very mild sea
sonal patterns in Louisiana, California, and especially Ari
zona and Florida, are obviously due to their warm climate. 

The first eight states have remarkably similar seasonal pat
terns, all showing small shipments in November' and even 
smaller shipments from December through March. High 
levels prevail during the summer. The peak occurs in August 
in six of the eight states. New Jersey and Kansas show a 
somewhat different behavior during the summer. In New 
Jersey there is a minor trough in August and a secondary 
peak in July. In Kansas a similar summer pattern is repeated 
in accenll1ated form, possibly because of the influence of crops: 
June and July are low months and October shows a sharp 

. peak. During the July harvest l~bor may be drawn away 
from construction, returning to it in August, September and 
especially October. But the same explanation could hardly 
apply to an industrial state like New Jersey. 

The patterns of the seasonal swings in California, Alabama, 
Louisiana and Texas are somewhat similar to those observed 
in the colder states, although of course the ~~plitudes are 
much narrower. In California low levels prevail ill November 
through February, and fairly high. levels..m ~he ~ummer. 
In Alabama as in the other states, whIle the peak ill shipments 
occurs in A~gust, the movement to and from the peak is m~c~ 
sharper. The same is true to a somewhat less exten~ of LOUISI
ana and Texas. This rapid decline after August, ill contrast 
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, to the more gradual decline through the later autumn and 
early winter characteristic of northern states, may be at

. tributable to the influence of the cotton harvest, which dur
ing October, November and December draws away the avail
able labor force. 

Florida and Arizona have entirely different patterns. 
Slightly lower levels prevail in summer, the peak is in either 

TABLE XVI 

POIlTLAND CzMDl7I BBIPMI!IN'l'B, BI!ILI!IC1'BD &rAT1'.8 

TlMllfO AND AMPLITUD. or BIiw!oNAL VAIIlA'IIONB nr EACH &rA'l'II 

Illinois •.•••.••••••. August 
Ohio ••••••••••••••• Auguat 
Pelll18Ylvania ••••••• August 
Mialouri •.•••••••••• Auguat 
New York .......... August 
Maryland •••••••••• Auguat 
New Jereey ......... October 
K_ ••••••••••••• October 

Timing . 
Trough 

January 
January 
January-February 
January 
January-February 
January 
February 
January 

Alabama •..•.•.•••• August December 
Texae .............. Auguat December 
Loui.eiana •.••••.•••• August December 
California .••••••••• October February 
Amana ............ January. March July 
Florida ••••••••••••. October December 

• In order of declining BeB80nal amplitude. 

Amplitude . 
Average 

Deviation Range 

49.0 
43.7 
40.4 
38.0 
36.2 
33.S 
32.S 
31.9 

14.0 
13.5 
10.0 
7.7 
4.4 
4.2 

138 
129 
119 
124 
107 
110 
99 

116 

October or January and high levels prevail during the winter, 
undoubtedly because of climatic conditions, the mild winter 
temperature being more favorable for outdoor work than the 
hot summers. 

4. Gasoline Consumption 

A sales tax on gasoline in most states furnishes data for a 
study of the seasonal swings in gasoline consumption in the 
various parts of the country. The main features of the in
dexes for eleven states, representative of different regions, 
are given in Table XVII. 

9 
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It is remarkable that in spite of considerable climatic di 
ferenc,es between the states the seasonal pattern in gasolli 
consumption . persists (Chart 44). In Alabama and Texa 
where the cold weather is not as severe as in such states I 

Maine and Wisconsin, and where therefore the roads are mo: 
usable in winter, the peak of gasoline consumption is neverth 
less in July or August and the trough in February. Wheth4 

TABLE XVII 

GASOLINI!I CONSUMPTION, SELI!lCTI!ID STATES 

TIMING AND AMpLITUDIII 01' SI!IASONAL VARlAflONS IN EACH STATJII 

State 
Timing Amplitude . . . \ 

Peak Trough Average 
Deviation Ran 

Maine ............•• August January 41.0 13~ 
Wisconsin .......... August January 24.2 81 
Connecticut ......•. July January-February 16.7 51! 

Washington .....••• August January 14.7 5~ 

Ohio ................ August February 14.6 51 
Indiana ............. August February 13.7 50 
Oklahoma .......... July February 9.2 40 

Virginia ............ August February 11.5 4~ 

Alabama .........•• August February 6.9 ~ 

Texas ... ~ .......... July-August February 6.2 2S 

Florida ............. March September 9.0 3f 

this pattern is attributable to a country-wide summer vac 
tion custom or in these southern states to the concentratio 
in'the winter, of the cotton season which prevents much u: 
of cars for pleasure, cannot be determined with any degree 4 
assurance. The fact remains that gasoline consumption, m 
butter production, shows a generally similar seasonal patter 
in regions differing greatly in climate. The only notable e) 
ception is Florida, possibly because of its role as a winter rl 
sort. The peak of gasoline sales is in March, generally 10' 
levels prevail in summer, and the trough is in September. Tli 
influx of vacationists, evidently of considerable magnituc1 
as compared with the resident population, serves to increas 
gasoline consumption in winter. 
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Var~tions in se~sonal amplitude, on the other hand, ac
cord WIth expectations. In states of considerable weather 
contrast between summer and winter the seasonal swing in 
gasoline consumption is wide. This is especially true of Maine 
and Wisconsin. The influx of summer tourists to Maine prob
ably serves to heighten the summer peak which would have 
appeared in any case. In Washington, Ohio, Indiana and Okla
homa the seasonal swing is about average. In such states as 
Alabama and Texas, owing to few extremes of temperature 
it is mild. ' 

5. Stocks and Consumption of Cotton 

The industries discussed so far are susceptible to the 
in1luence of climatic factors. The material variation of these 
factors from region to region should, of course, make for 
considerable regional variations in the seasonal behavior of 
the activity affected. It is interesting to see whether there 
are significant regional differences in activity when the gen
eral seasonal pattern is determined not directly by climatic 
factors but by conventions and social habits. 

The data on stocks and consuplption of cotton that are 
available by states admit of such an analysis. While stocks 
of cotton at publio warehouses and even at consuming estab
lishments are subject to the influence of organic and climatic 
factors which determine the inflow and concentration of the 
raw material, consumption of cotton is a purely manufactur
ing activity, performed under conditions which are relatively 
independent of climatic or organic forces. These diverse as
pects of activity show striking differences in the regional 
variability of seasonal behavior. 

Table XVIll gives the essential features of the seasonal 
indexes for these three groups of series for each of six states, 
chosen so as to represent the two important regions of the 
industry, the South and New England. 

It may be seen from Table xvm and Chart 45 that the 
nearer the activity is to the influence of the organic seasons 
the greater is the regional diversity in seasonal behavior. 
Thus in cotton stocks at public warehouses the amplitude of 
the seasonal index varies from an average deviation of 42.2 
and a range of 133 for the southern state of Alabama to 16.8 
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and 54 for the northern state of Massachusetts. This differ
ence in amplitude is accompanied by an essential difference 
in seasonal pattern. In the southern state stocks are lowest at 
the end of July or August, rising to a peak in November or 

CHART 45 
.SEASONAL MOVEMENT OF COTTON, SELECTED STATES, 1923-1930 

STOCKS AT PUBLIC WAREHOUSE:S 

·STotKS AT MILLS 

CONSUMPTION BY MILLS 

• I~~+,\-_:--H-: 

December. In the northern state stocks do not begin to rise 
until after .october and are highest at the end of April. 

A somewhat smaller but still a substantial regional diver
sity is to be observed in the seasonal behavior of stocks kept 
by consuming establishments. Here also the seasonal ampli
tude is much higher in the southern states, declining almost 
by half in the New England states. And again there is a 
difference inthe seasonal pattern. In the southern mills stocks 
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are lowest at the end of August, rising to a peak in January 
or February. In the northern mills stocks do not begin to rise 
until after September or October, reaching a peak by the end 
of March. 

TABLEXvm 

8TocIta or COI'l'OK A'f PUBLIC W AllEHOUSI!IS, &rocxs AT MILLS AND CoNSUMPTION 
BY TIIXTILB MILLS, SELBCl'ZI) STATES 

TUUNQ AND AMPLITUDE or SEAiONAL VABIATIONS IN EACH STATII 

State 'Peak 

Timing . Amplitude ,......_--.::..... ---.. 
Average 

Deviation RlIDge 

BTOCItS AT PUBLIC WAREHOUSES 

Alabama •••••••••••• November July 42.2 133 
Geol'lia ............ November July 37.9 119 
North Carolina ••••• December August 38.3 130 
South Carolina •••••• December August 31.4 105 
M_hll8ett. ...... April October 16.8 54 
Rhode IBIand ....... April October 18.2 61 

STOCItB AT MILLS 

Alabama ........... January August 28.2 102 
Geol'lia ............ January August 26.8 95 
North Carolina ..... JIIIlDary August 22.2 74 
South CaroIioa ••••• January-February August-September 27.2 88 
Mauachll8ett. ...... March September 15.3 60 
Rhode :Wand ••••••• March October 12.2 42 

CONSUMPTION BY TJIIXT1LII MILLS 

Alabama •••••••••••• January July 6.5 26 
Geol'lia •••.•••••••• January, March July 6.3 24 
North Carolina ..... January July 7.8 31 
South CaroIioa ••••• January July 5.9 27 
M_chuaetta ...... October July 6.3 28 
Rhode :Wand ••••••• October July 5.5 32 

One of the reasons for this difference in seasonal behavior 
in stocks of consuming establishments may lie in the volume 
of stocks held. In southern mills the average ratio of stocks 
held to monthly consumption has been about 1.0 during recent 
years (varying from 1.3 for South Carolina to 1.0 for North 
Carolina). In northern mills the ratio has been about 2.1 



238 SEASONAL VARIATIONS IN INDUSTRY AND TRADE 

or 2.8. These ratios confirm the comment made in Chapter IV 
concerning the different cotton purchasing policies of southern 
and northern mills. 

Regional diversity of seasonal behavior disappears almost 
entirely when we consider the manufacturing series, consump
tion of cotton by textile mills. Seasonal amplitude is about 
the same in southern mills as in northern. There is also a 
marked similarity of pattern. In all six states consumption 
is lowest in July, and while in the southern states the peak is 
in January (or March) and in the northern in October, in
spection of the indexes shows that in all states January, March 
and October are months of high levels of activity. Apparently 
the relatively stable manufacturing activity is not affected 
by regional diversity in the supply of raw materials or by 
possible differences in the seasonal behavior of consumers' 
demand. 

6. Department Stores-Sales and Stocks . 
Distributive trades, when studied by regions, appear to 

show as little diversity of seasonal behavior as manufacturing 
activity. An effective illustration is afforded by the seasonal 
indexes for department store sales and stocks computed by 
the Federal Reserve Board for eleven Reserve districts (one 
district is omitted for lack of data) for the period 1919-27. 
Although the Reserve districts are much larger territorial 
units than states, still they segregate regions in which the 
seasonal behavior of natural factors is quite divergent. Thus 
the Atlanta, Richmond and Dallas districts represent the 
southern states while such districts as Boston and Chicago 
cover the North-northeast. If climatic or conventional dif
ferences have any influence on the seasonal behavior of retail 
trade this should appear in the comparison of the seasonal 
indexes for these regional units. 

Table XIX presents the most conspicuous features of the 
seasonal indexes. 

The similarity of the seasonal pattern appears clearly 
(Chart 46). The primary peak in sales in all districts is in 
December, accounted for by Christmas buying. The much 
lower secondary peak shifts from April to May. Similarly, the 
primary troughs in sales fall in July or August in all districts 



CHART 46 
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TABLE XIX 

D!lPARTMENT SToRES, SALES AND STocKs, ELEVEN FEDERAL RESERVE DISTlUC1'8 

TIMINQ AND AMpLITUDE 01' SEASONAL VARIATIONS IN EACH DISTRICT 

Federal 
Timing Amplitude 

I 
. ,. , 

Reserve Primary Secondary Primary Secondary Average 
District Peak Peak Trough Trough Deviation Range 

SALES 

Boston ••••••• December April August February 16.7 96 
New York .... December April-May August February 18.3 105 
Philadelphia •• December April-May July-Aug. Jan.-Feb. 18.0 99 
Cleveland •••• December April-May July January 15.0 86 
Richmond •••• December April-May August February 19.2 110 
Atlanta •••••• ~December May July-Aug. January 17.8 91 
Chicago •.•••• December April July January 15.0 84 
St. LOllis ••••• December April July January 17.0 96 
Minneapolis •• December April July February 13.7 73 
Dallas •••••••• December May August Jan.-Feb. 17.3 92 
San Francisco •• December May July February 13.0 82 

United States •• December May July February 16.0 91 

STOexS 

Boston ....... November April January July 6.2 25 
New York •••• November April. January July 6.0 22 
Philadelphia •• November March July January 6.2 23 
Cleveland •••• November April January July 6.7 26 
Richmond ••••. November April January July 7.3 28 
Atlanta ••••••• October April December July 6.0 22 
Chicago ...... November April January July 6.2 23 
St. Louis ..... Oct.-Nov. April January July 6.2 24 
Minneapolis .. Oct.-Nov. March 'January July 5.8 21 
Dallas •••••••• October April January July 7.0 24 
San Francisco •• November April December July 4.8 18 

United States .. ~ovembcr April January July 6.0 24 
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while the secondary troughs are concentrated in January or 
February. 

Stocks exhibit a similar persistence of seasonal pattern from 
district to district. The primary peak is in November in most 
of the districts, in October in some, an obvious preparation for 
the peak sales during December. For like reasons, the secon
dary peak in stocks occurs in most districts in April, in some 
in March. Stocks are lowest in January or December; there is 
almost as deep a secondary trough in July. Obviously, the con
ventional factors which make for variations in stocks are the 
same the country over. 

Seasonal amplitude varies considerably from district to 
district. There does not seem to be any definite association 
of this seasonal amplitude with climatic factors. While the 
widest swing in sales is in the southern district of Rich
mond, the next widest is in New York, a northern district. 
However, all the southern districts, Richmond, Atlanta and 
Dallas, do show seasonal swings in sales larger than the aver
age. 'Vherever sales show wide seasonal swings, stocks do 
also. There are, however, interesting exceptions to such a cor
relation; for example, in New York. It seems most justifiable 
to assume that the seasonal amplitude in sales and stocks is 
determined not only by regional climatic differences. Size of 
department stores, merchandising and stock-keeping policies, 
closeness to the source of supply, the type of goods carried 
and the seasonality in the flow of consumers' incomes are 
probably also of considerable significance. 



CHAPTER IX 

SEASONAL SIMILARITIES AND DIFFERENCES AMONG 
INDUSTRIES 

GENERAL CHARACTERISTICS 

It has been pointed out that in respect of a single industry 
the burden of seasonality cannot be determined from a sea
sonal index for the industry as a whole. If regional differ
ences exist, the total index will, in the absence of complete 
mobility of the productive factors, tend to under-estimate 
the seasonal burden. Similarly, differences in seasonality in 
individual plants are concealed in the seasonal variation char
acteristic of the industry, and the seasonal variability of a 
group of industries differs from that found in any of the indus
tries making up the group. As in the case of a swing which IS a 
combination of seasonal variations in different regions of the 
country a combined index is significant only if the productive 
factors may be assumed to move freely between branches of 
an industry or between industries. 

It is clear that capital may flow not only from the East to 
the Southwest within a single branch of production but also 
from one industry, such as moving wheat crops, to another; 
such as moving the cotton crop. Labor may shift from one 
industry to another~ and a number of essential raw materials 
ar,e used by more than one branch of the productive system. 
Moreover, such auXiliary branches of the productive system 
as trade and transportation serve not one industry but many 
and thus exemplify a mobility of resources at the other end of 
the industrial chain. But since such mobility cannot be as
sumed to be perfect, it would seem to be essential to a measure 
of the complete burden imposed by seasonality upon industry 
that industrial units be studied. 

To divide an industry into units, however, is impossible 
because data are lacking. The only seasonally affected 

242 
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branches of production for which such detailed figures are 
available are the automobile companies and, to a smaller 
extent, retail trade. In the former (see Chapter V) the vari
ations in the seasonal production patterns of different com
panies are determined largely by the type of car produced; 
in the latter quite often by the type of goods carried. This 
aspect of the seasonal problem had, therefore, to be omitted 
from consideration. 

A study of seasonal variations in an area of production or 
trade that embraces more than a single group of commodi
ties is relatively easy. Upon the assumption of perfect mo
bility among the constituent parts, the addition of seasonal 
indexes for specific industries or trades in various combina
tions would give the total seasonal swing. This, however, 
would be an experiment of limited interest. It is more impor
tant to ascertain similarities and differences in seasonal move
ments among various industries than to merge them into a 
total index. 

Accordingly, we now compare the dates of seasonal peaks 
and troughs in the various industries. Such a seasonal calen
dar for the movement and stocks of raw materials, manu
facturing production and stocks of manufactured goods re
veals the extent to which peaks and troughs occur in the same 
month in the various branches of productive activity. If 
the calendar discloses substantial synchronism there is ob
viously little chance of a cancellation of seasonal swings when 
for some purpose the productive system is to be treated as a 
whole. 

The calendar is supplemented by an analysis of data on 
transportation and trade which were already easily available 
in significant economic groupings. Freight car loadings are 
reported for seven groups and the comparison of seasonal be
havior in them throws light upon the va~iation from one group 
to another. Exports and imports are classified in five grotlps. 
Data on sales are collected for nine lines of wholesale trade and 
several retail chain stores in eight fields. For a limited group 
of department stores in New England seasonal indexes of sales 
by a number of separate departments are available. The com
parisons thus made possible provide a good illustration of the 
industrial aspects of the problem and enable us to observe the 
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presence or absence of synchronism in the seasonal movement 
in various groups of commodities. . 

The survey indicates much more synchronism than would 
at first be expected. If all branches of industry and trade 
are considered together, without any distinction between 
the various stages of fabrication, timing of seasonal swings 
is most diverse. The flow of agricultural commodities is 
at peak during the autumn and winter, the production of 
many finished and semi-finished commodities in March, of 
dairy products and some of the automobile and construction 
goods in mid- and late summer, of another group of finished 
goods in October and so on. If all the numerous raw materials, 
semi-finished goods and finished goods are- viewed together 
and their flow at the various stages, from manufacturers, 
wholesalers, retailers, are added, there is not a month but 
marks a seasonal peak for one group of commodities and a 
seasonal trough for another. 

But if the broad units are separated, if raw materials are 
set off from finished goods, the flow from manufacturers from 
the flow from retailers, then within each group, in spite of the 
diversity of commodities included, considerable synchronism 
characterizes the seasonal swings. General reflection would 
suggest that it is these broad groups that are significant rather 
than the chaotic total of all commodities, no matter what stage 
of fabrication they represent or at what link of the productive 
and distributive system they are taken. The possible mobility 
of productive and auxiliary factors is much more easily as
sumed to operate within these groups than among them. We 
can assume much more easily that labor, for example, shifts 
from one branch of retail trade to another than that it shifts 
from retail trade to the harvesting of crops. We may assume 
that banking credit is transferred with greater facility from 
one branch of wholesale trade to another than from wholesale 
trade into financing such longer term operations as are in
volved in many branches of manufacture and agriculture. 
Since this is so, it seems more significant to stress the syn
chronism of seasonal swings within these broad groups of 
raw materials, semi-finished and finished goods, and distin
guish their flow in the primary markets from their move
ments through the hands of wholesalers and retailers. Such 
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synchronism means that for the economy as it is separated 
into these broad divisions the seasonal problem still persists 
to a consIderable degree, even if there is complete mobility 
among the productive factors involved. 

This conclusion is strengthened by the similarity in the tim
ing of seasonal variations at both ends of the chain that leads 
from raw materials to final consumers, namely, at the point 
of in1low of raw materials to primary markets and at the out
Bow of finished goods into the hands of domestic consumers. 
It is these two stages that are characterized by the most con
spicuous seasonal variations, and it is, therefore, in them that 
the lack of synchronism would, upon the assumption of the 
mobility of the factors involved, result in the greatest cancel
lation of burdens imposed by the seasonal problem. What hap
pens is quite the contrary. At each of these two stages, when
ever the violent seasonal swings arise from climatic, organic 
and conventional elements there is a most conspicuous syn
chronism of seasonal movement, obviously because the groups 
of basic factors are the same for the different commodities. 
The natural laws that cause wheat to mature only once a 
year in the temperate zone impose the same inexorable limita
tions upon corn, tobacco, most fruits and the more important 
vegetables, and impose them within the same calendar limits. 
The conventional factors that prompt final consumers to buy 
more during the Christmas and Easter seasons exercise their 
influence upon demand for many diverse commodities. 

Because of the synchronism of seasonal swings at the stages 
where they are most conspicuous, the series that reBect the 
total movement of commodities in the economic system (such, 
for example, as car loadings) and add algebraically the vary
ing swings on the implicit assumption of complete mobility, 
still reBect clear-cut seasonal movements. It is true, of course, 
that such variations as are present in these series are mild, 
since they are reduced by the lack of precise synchronism in the 
seasonal swings of the component parts. But the conclusion is 
undeniably suggested that even under the most optimistic 
"assumption of complete Buidity of the productive factors that 
bear the seasonal burden in various branches of the industrial 
and distributive system, these burdens are still present to an 
appreciable degree. 



DETAILED COMMENTS 

1. Dating of Seasonal Peaks and Troughs in Industry 

A complete account of the comparative timing of seasonal 
patterns in various industries and trades would be possible 
only upon an exhaustive analysis of all available monthly 
series on the flow of commodities in the United States. But 
from the seasonal indexes computed in this study, supple
mented by those found in other sources, a few tentative gen
eralizations maybe formulated. 

One way to compare the timing of seasonal swings is to 
survey briefly the indexes that characterize the various chan
nels of commodity flow. Of the indexes available from the 
present and from other studies a considerable number have 
been selected to represent as fully as possible the various 
branches of industry in this country. The dating of the sea-:
sonal peak (or peaks, when there is more than one high month) 
and trough for these indexes have been assembled into com
parative tables. 

In order to facilitate comparison, the series were subdivided 
into five groups. First, raw materials, semi-finished manu
factured goods and finished manufactured goods were segre
gated. Semi-finished, commodities, the only group concerning 
which there may be a question as to definition, include those 
goods which serve directly as raw materials for some other 
industry but have at the same time undergone some fabrica-
tion or processing. , • 

Within these groups production was separated from stocks. 
This cross-grouping yielded originally six divisions, but as 
the data on stocks of semi-finished goods are very scanty it 
was considered advisable to group them with the stocks of 
finished manufactured goods. 

a. Raw Material,s 
Table XX, the first of these seasonal calendar tables, 

presents the dating of seasonal peaks and troughs in the move-
. ment of raw materials, covering receipts at primary markets, 
imports and carlot shipments. The commodities included fall 
naturally into two categories: agricultural products and 
other, primarily mineral, raw materials. 

In agricultural raw materials there is a definite concentra-
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tion of seasonal peaks in autumn and early winter. Wheat 
receipts are at peak in August, cotton, cattle and sheep, pota
toes and apples in October, com and hogs in January, and 
so on. Altogether, thirteen of the nineteen agricultural raw 
materials show their respective peaks between August and 
January, and among these are series with the widest seasonal 
swings. 

The other prominent peak among agricultural raw ma
terials is in March-April (eggs, citrus fruits, coffee, raw 
lIugar). With the exception of eggs this group is made up of 
tropical and semi-tropical goods. Obviously the climatic fac
tors affecting these commodities are essentially different from 
those a1l'ecting livestock, grains and cotton. 

In agricultural commodities the trough dates show much 
less tendency to cluster about a single month. For three 
series the trongh occurs in September, for another three in 
April, for two or three in July, for two in February. Of the 
many series with autumn or winter peaks some show troughs 
in April (wheat), others in December (potatoes), still others 
in July (cotton). 

The reasons for such a showing are quite obvious. Peak 
dates are concentrated because most of the organic raw ma
terials ripen after the summer and are harvested in the au
tumn. This is true of such important agricultural products 
as Wheat, corJ) and cotton, of such animal products as live
stock and of most fruits and vegetables except citrus fruits. 
The climatic difference that makes for the spring peak in citrus 
fruits accounts also for the occurrence of peaks in the supply 
of such products as coffee and raw sugar in spring instead of 
in autumn. 

But while the basic climatic factors of the temperate zone 
produce a considerable synchronism of peaks, they do not 
exercise a similar influence on the troughs. In none of these 
commodities is there really one sll.arply defined trough. In
stead, a low plateau prevails over several months. It is thus 
to a large degree a matter of chance in which particular month 
the lowest point occurs. Since low levels characterize several 
months, the limits within which troughs in various raw mate
rials may differ in timing are fairly wide. 

The non-agricultural raw. materi~Is form a rather miscel
laneous subgroup. There is some tendency for the seasonal 



TABLE xx: 
DATING OF SmASONAL PEAKS AND TROUGHS IN THE MOVEMENT OF RAw MATElUALS' 

Agricultural Raw 
Materials 

Peak 

'Primary 

Wheat, Receipts at Primary 
Markets ................... August 

Com, Receipts at Primary 
Markets ...... ' ............. January 

Cotton, Receipts into Sight ... Octl)ber 
Cottonseed, Receipts by 

Mills ...................... October 
Cattle II,Ild Calves, Receipts 

at Primary Markets .......• October 
'Sheep and Lambs, Receipts 

at Primary Markets ......••• October 
Hogs, Receipts at Primary 

Markets ................... January 
Poultry, Receipts at 5 Mar-

kets ....................... December 
Eggs, Receipts at 5 Markets •• April 
Raw Milk Production, 
Minneapol~area ......•..•• May 

, 
Secl)ndarY 

Potatoes, Carlot Shipments ..•• October June 
Apples, Carlot Shipments .•••. October 
Citrus Fruits, Carlot Ship-

ments ..................... MaJ'ch 
Tobacco Sales, Loose Leaf at 

Warehouses •.•......••.•••• ~ovetnber 
Raw Wool ReceiptsatBoston .. July Maloch 
Raw Silk Imports .....•.....•• August 
Raw Sugar Receipts at Re-

finery Ports ................ ;L\{arch 
Coffee Imports ............... March 
Rubber Imports ....••..•..•.• January April 

Trough , 
'Primary SecondarY 

April 

April 
July 

July 

February 

February 

August 

April 
~ovember 

September 
December 
June 

September 

June-July 
October 
March 

December 
September 
August 

August 

May 

February 

~ Most of the indexes utilized in t~ and subsequent tables have been com
puted in this study. Additional indexes have been taken from the records of the 
Business Cycles study or from the releases of the Research Division of the 
Federal Reserve Board. The dates in th~ and following tables have been chosen 
from the seasonal indexes for all periods, if more than one have been covered. In 
case of d~eement between indexes for dift'erent periods, the index for the 
latest was taken. 
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TABLE XX (ooNTINum) 

Mineral and Other Raw 
Materiaw 

Peak . 
Primary Secondary' 

BituminoWl Coal Production .. October
November 

Antluac:ite Coal Production ... October January 
Petroleum, Crude, Produc-

tion ....................... May-July 
Copper Mined ......••....... February. 

April 
Iron-ore Shipmenta •.••.•.... August 

Loadinp of Stone, Gravel 
and Band .................. August 

Woodpulp, Mechanical, Pro-
duction .................... April-May 

'Primary SecondarY 

April 

March July 

February 
July 

December
April 

February 

August 

peaks to cluster in late summer and early autumn, synchroniz
ing with those in agricultural raw materials. Thus, in four of 
the seven commodities listed the peak occurs in August or 
October. This dating of the peaks may be attributed partly to 
the favorable conditions for mining and transportation (stone, 
sand and gravel, iron ore and coal) in summer, and partly to 
an attempt to prepare for winter demand (coal). There is 
considerable diversity of timing in the seasonal troughs, again 
a situation analogous to that in the case of agricultural raw 
materials. 

For raw material stocks (Table XXI) the data available 
concern almost entirely agricultural products. In timing the 
swing in stocks follows those characteristic of production and 
receipts. 

Among domestic raw materials such as wheat and cotton 
stocks reach a peak some time after the peak in receipts. 
Among imported raw materials, on the contrary, the peaks in 
stocks and in imports tend to be synchronous. Asa result, 
stocks of both domestic and foreign raw materials tend to be 
at peak almost at the same time. Thus, between November and 
April stocks are at peak for corn, poultry, tobacco, coffee, cot
ton, silk, rubber, Portland cement and cottonsee,d-altogether 
nine of the thirteen commodities that show seasonal variations. 

There is more concentration of troughs in stocks than in 
receipts because in the former the climatic factor causes a 
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TABLE XXI 

DATING OF SEASONAL PEAKS AND TROUGHS IN STOCKS OF RAW MATERIALS 

Peak 

'Primary 

Wheat, Visible Supply ..••.••. October 
Corn, Visible Supply •.•.....•. March 
Cottonseed, at Mills ...•.•..•.. November 
Poultry, Cold Storage Hold-

, 

ings ..................... December-
January 

Eggs, Cold Storage Holdings .. July 
Raw Sugar, Stocks at Re-

finery Ports .............. June 

Secondary' 

Coffee, Visible Supply .....•.•. Febnlary- August 
March 

Tobacco, Stocks with Manu
facturers and Dealers, 
Quarterly 

Cigar Type ................ I 
Non-Cigar ................. I 

Raw Cotton, 
In Warehouses ......•...... December 
At Mills ................... January-

Wool, Quarterly 
Marclt 

With Dealers .............. IL 
With Manufacturers ....... I, m 

Raw Silk 
In Warehouses •...•...•.•.. December 
At Manufacturing Plants .•.. January 

Rubber Stocks 
Total ...................... March 

Afloat ..................... December 
With Dealers •.........•.•. February 
With Manufacturers •....•• March 

Petroleum ................... None None 
Portland Cement, Clinker ..... April 

Trough 

Primary 

June 
August 
July 

. 

July-August 

February 

February 

Secondari 

May October 

IV 
m 

July 
August 

I 
IV 

April 
July 

September-
October 

July 
August 
September 
None None 
October 
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sharp trough; depletion of stocks of raw materials by con
sumption continues nntil the new crop becomes available. 
Thus the trough occurs between June and August in seven of 
the fourteen commodities-wheat, corn, poultry, tobacco (non
cigar), cotton, silk at manufacturing plants, cottonseed-the 
most important domestic raw materials. 

b. Sem~Finished Goods 
A much more diversified picture is presented by the pro

duction of semi-finished goods. 
The first impression of Table XXII is the much greater 

number of secondary peaks and troughs, as compared with 
Tables XX and XXL The inference that a two-peak sea
Bonal pattern prevails appreciably more often among semi
finished goods than among raw materials is amply supported 
by the discussion in the preceding chapters. 

The peaks cluster about two months: March and October. 
Thus March is the month of the seasonal peak for six commodi
ties: sugar, steel ingots, steel sheets, malleable castings, silver, 
plate glass; together with January: cotton consumption and 
silk deliveries; and together with January or February for 
three more. October is the primary peak for seven commodities 
and a secondary peak for three or four others. Production is 
high in February for four series, probably because the indexes, 
taken from the study of the Federal Reserve Board, have all 
been adjusted for the number of working days in each mont1;t. 

The seasonal troughs are concentrated about July, Decem
ber and February. Production is most frequently low in July 
and among highly diverse cOmmodities. December appears as 
the secondary trough in six commodities. 

The industries listed in Table XXII are not equivalent 
units. Nevertheless, a tabular comparison of the distribution 
of peaks and troughs by months is not without interest. Al
lowing for the obvious differences in importance of the com
modities and in the conspicuousness of their seasonal peaks 
and troughs, we can still infer the essential synchronism of 
the seasonal pattern from the frequency distribution pre
sented in Table XXIII. 

Clearly a spring peak in March, an aut1l1D.Ii peak in October 
and November, and troughs in July are most common. There 
are two other less conspicuous trough months, December and 
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TABLE XXII 

DATING OJ' SEASONAL PEAKS AND TRoUGHS IN THIl PRODUCl'ION OJ' 

SI!IMI-FINISHI!ID GooDS 

(including c01l8ttmption 0/ raw materials) 

Peak Trough 
A • 

'Primary Secondary 'Primary Secondary 

Cattle Slaughtered .........•• October 
Calves Slaughtered .......•... May 
Sheep and Lambs Slaugh-

tered ...................... October 
Hogs Slaughtered •...•••••••• January 
Sugar Meltings .........••.•. March 
Cotton Consumption, Textile 

Mills ...................... January, 
March 

Wool Cousumptiori. •......... October 
Silk Deliveries ..............• January, 

March 
Upper Leather, Total ......... October 
Leather, Calf and Kip ......•• October 
Sole and Belting Leather ..•... October 
Newsprint Production ....... April.June 
Book Paper ................. February 
Fine Paper .•.•.........••..• February 
Pig Iron ..................... April 
Steel Ingots .........•....•..• March 
Steel Sheets .................. March 
Malleable Castings ...•.•..... March 
Copper Smelted •...••.....•.• !ebruary 

Zinc ......................... February 
Lead ........................ November 
Silver .•........•.......•.... March 

Coke, By-Product ...•...•••. February,. 
March 

Lumber, Softwood .•........•. Ma.y 

October 

June 

October 

March 
August 

March 

November 
October 
October 

February 
February 

April 
September 
January 

July 

July 
December 

Ma.y 
May 
February 
July-August 
July 
July 
July 
July 
July 
November 

October- July 
November 

July-August 
September 

November July 

July-August 

August 

April 

December 

December 
June-July 

November 

December 
December 
December 

December 

December, 
January 

Lumber, Hardwood ...•••..••• September February
March 

December 
December July 

Portland Cement ..•.•..•.••• August 
Petroleum Asphalt ..•.•.•.••. August 
Common Brick •.••....•.•.•• November 
Floor and Wall Tile .......... October 
Plate Glass .................. March August 

February 
December 
February 
January 
December July 
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F!bru.ary. Identification of the series in this frequency dis
trIbubon table reveals that were some specifically different 
groups such as paper and the non-ferrous metals eliminated 
the concentration of peaks and troughs would be still mor~ 
appreciable. 

The factors that determine the concentration of seasonal 
peaks and troughs in the production of semi-finished goods 

TABLE XXIII 

FaIlQUlNtT DIM'IIIBUTION 01' SEASONAL PEAKS AND TaoUOHS BY MONTHS' 

PaooUC1"ION 01' S~I-FINISHDI GOODS 

Primary 
Peak 

January ......•... '" ........ 2 
February .................... 41 
March ....................... 71 
April ........................ Ii 
May ......................... 2 
June ........................ 1 
July ........................ 0 
August ...................... 2 
September ................... 1 
October ...................... 7 
November ................... 2 
December .................... 0 

Total .................... 30 

Number of ~ries Having 

Secondary 
Peak 

Primary 
Trough 

SecondarY 
Trough 

0 2 i 
i 5 0 

21 0 0 
0 1 1 
0 2 0 
1 0 1 
0 10i 2i 
2 H 1 
0 2 0 
41 0 0 
21 1 1 
0 5 6i 

13 30 13 

• Whenever a peak or a trough oeeure in two months, half of the frequency 
is given to each. 

(or consumption of raw materials) are different from those 
accounting for the synchronization of flow and stocks of raw 
materials. The latter are influenced primarily by climatic and 
organic forces; the former primarily by conventional and only 
indirectly by natural factors. One reason why February ap
pears often as a trough is that it is short, with fewer working 
days than any other month. Low levels tend to prevail in July 
and August not only because high temperatures make difficult 
some types of productive activity but also because of summer 
vacations. Only in the case of lumber, hardwoods and sugar 
does the December trough seem to be definitely associated 
with climatio conditions. 
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c. Finished Goods 
Among the finished manufactured goods is found an even 

greater variety of series than among the semi-finished. Table 
XXIV begins with food products, in some of which the direct 
effects of climatic factors are still conspicuous (dairy goods) j 
then come textiles,"in which the seasonal variations are. largely 

TABLE ,XXIV 

DATIN(J OF SI!IASONAL Pi!lAu AND TBou(lBS IN THI!l l'BoDUCTION OF FINISHED GOODS 

Peak Trough 
... A 

f Primary Secondary" Primary Secondary 

Wheat Flour ................. October 
Beef ......................... October 
Lamb ....................... October January 
Pork ........................ January June 
Cottonseed Oil, Refined ....•.• November 
Evaporated Milk 

Bulk ...................... June 
Case ...................... June 

Condensed Milk 
Bulk ...................... June 
Case , ...................... May 

Butter, Factory •.•...•..•.••. June 
Oleomargarine •..•••.•..••••. October 
Cheese 

Total ...................... June 
American .................. June 
All Other .................. June 

Ice Cream ................... July 
Tobacco. Consumption 

In Mfd. Tobacco and Snuff •. August, 
October 

In Small Cigarettes ••••••.•. June 
In Cigars .................. October 

Finished Cotton Goods ..•.... March 
Fine Cotton Goods. New Bed-

ford ................ , .... March 
Cotton Textiles ...•.••...•••• March 
Knit Underwear ••••••..••••• March 
Working Clothes •••.•.•••.••• October 
Hosiery ..................... October 
Fresh Water Pearl Buttons .••• March 

Shoes. Total ................. October 
Rubber Heels ............. '" May 
Glovel!!. Total •.••••..•••••••• October 

October 

December 
December 
October 
March 
March 
October-
November 

March 

March 

June 
February 
June-July 
September 
August 

December 
November 

November 
September 
November 
July 

November 
April 

December 
December 
January, February 
December 

December 

December 
January 
July November 

July February 
July February 
July December 
December July 
July December 
July January 

December June-July 
November 
December July 
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TABLE XXIV (OOKTDrUBD) 

Pe~ ~~ 
Primary Secondary' 'Primary Secondary' Automobilee 

P..-nger Can ............. May 
Trucb ..•.•..•••..•.•.•..•• March. May 
Tuicabe ••••••••••••••••••• December 

Tiree 
Inner TubeII ••••••••••••••• August 
Pneumatic Casinp ••••.•••. May 
Solid and ~on •••..•.•.. June 

Radiatorw ..••••••......•..... March 
Cast Iron Boilel'll 
. Square •••.•••.•••..••.....• October 

Round ..••...•... / •.•...•• October 
Batha (derived) •.•..••••••••• March 
Lavatoriee (derived) ...••••••• March 
8iDb (derived) .•••..••.•••.. March 
Locomotivee ................. August 
Shipbuilding •••.••••..•.•.••• August 

March 
August 
August 
October 

March 
April 
Augus' 
October 
October 
March 

Paper Boxee .••••.•.•••••••.• February September 

December 
December 
July. September 

December 
November 
November 
December 

December 
December 
December 
January 
November 
January 
January 
December 

July 
July 
July 
July 

July 
July 
May 
September 
September 
April 

July 

in preparation for conventi~al seasons, durable consumers' 
goods, construction materials and finally even such machinery 
series as the output of loco~otives and ships. But in spite of 
this diversity peaks' and 'troughs apparently cluster about 
certain months. 

As in the output of semi-finished goods activity appears to 
be at peak in March and October, slightly more often in the 
latter. Of the forty-three series recorded in Table XXIV these 
two months mark primary peaks in twenty-one. Other months 
of considerable concentration of peaks are June and May. 
But these peaks are found primarily in the series covering out
put of dairy products (eight out of the total nine). March 
and October also appear as prominent secondary peak months, 
being recorded for 121 of the twenty-two series for which 
secondary peaks could be distinguished. 

Seasonal troughs are again concentrated in July and De
cember, but February appears only once as a trough month and 
December dates the seasonal low in many more instances 
than July. This preponderance of December troughs among 
finished products is largely accounted for by the coincidence 



256 SEASONAL VARIATIONS IN INDUSTRY AND TRADE 

of troughs in dairy products, construction materials and auto
mobiles. All are lowest at the end of the year, and, because 
of the stimulating influence of the warm weather on the de
mand for their products or supply of their raw materials, none 
tends to have a mid-summer low. The weight of these three 
groups in the table for semi-finished commodities is much 
smaller than in Table XXIV and for this reason the December 
trough does not appear as important. 

The degree of concentration of the seasonal peaks and 
troughs in the various months appears in the frequency dis
tribution in Table XXV. Again, warning must be given that 
the forty-three series in the group are far from being equiva
lent units. 

TABLE XXV 

FREQUENCY DISTRIBUTION OF SEASONAL PEAKS AND TSOUGHS BY MONTHS 

PSODUCTION OF FINISHI!lD GOODS 

Primary 
Peak 

January ...................... 1 
February .................... 1 
March ...................... 9! 
April ...••••.....•.••.•..•..• 0 
May ................... , ..... 4i 
June ......................•• 9 
July ......................... 1-
August ....................... 3}-
September ................... 0 
October ..................... 11}-
November ................... 1 
December .................... 1 

Total .................... 43 

Number of ASeries Having 

Secondary 
Peak 

1 
o 
7 
1 
o 
1 
o 
3 
1 
S; 

-1 
2 

22 

Primary 
Trough 

4i 
1}
o 
o 
o 
Ii 
8 
1 
2}
o 
7 

17 

43 

SecondarY 
Trough 

1 
2 
o 
2 
1 
! 

9! 
o 
2 
o 
2 
2 

22 

If we combine Tables XXIII and XXV, the preponderance 
of March and October as seasonal peaks and of July and De
cember as seasonal troughs becomes quite conspicuous. This 
synchronism means, of course, that when the seasonal move
ments in the diverse branches of industrial activity are com
bined in a total of productive activity, seasonal movements 
with spring and autumn peaks and mid-summer and mid
winter troughs are still clearly outlined. 
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This conclusion is largely confirmed by Babson's Calendar 
of Manufacturing Activity which is based upon questionnaires 
and contacts with the industries (Table XXVI). 

TABLE XXVI 

FlzQuuCT DlBTIUIIUTIOJI or 8&u!oNAILY ACI'IVII AND INACI'IVII PEBIODB BY MONTHS 

Two HUNDBm "JlD FoullTalN M"Nt1J'AOroJUNO INDUIJl'JLI!lB 

Number of IDdustriee 
Showing Manufacturing 

Activity . 
. Greater than Lell! than' 

Average Average 
(I) (I) 

January .................................. 99 
Fehruary ................................. 129i 
March ................................... 157 
April .................................... 1341 
May ..................................... 94. 
June ..................................... 59i 
July ..................................... 43 

. August ........ .... . ....... . ....... .. .. .. 59! 
September .. .. .. .. • .. .. .. . .. .. . . . .. .. • ... 101ij 
October .. .. • .. .. .. .. • .. • .. • .. • .. . . .. • ... 1361 
November ............................... 1141 
December ................................ 85! 

115 
84i 
57 
79i 

1191 
154! 
171 
154! 
1M! 
771 
99i 

1181 

Col. (1) 
minull 

Col. (I) 

- 16 
45 

100 
55 

- 25 
- 95 
-128 
- 95 

Ii 
69 
15 

-33 

Clearly, the month in which most industries are charac
terized by levels of activity above the average are March and 
October, the number. being slightly larger in the former. July 
is again in general unmistakably the month of subaverage ac
tivity. In contrast to former tables, however, Table XXVI re
veals that June and August are more generally low months 
than December. But Babson's Calendar does not distinguish 
an actual trough from activity below the average. Similarly, 
the failure to distinguish between actual peak and activity 
above the average may account for the showing of March 
rather than October as the predominant peak. 

d. Stocks of Manufactured Goods 
The timing of seasonal variations in the stocks of manu

factured goods is given in Table XXVII. Here timing varies 
much more. Many commodity stocks are at peak at the end of 
the year (meats and some cotton goods in December); others 
during the spring (construction materials) and still another 
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TABLE xxvn 
DATINO OF SI!lASONAL PIilAu AND ThoUGHS IN SlOCltB OF FINISHED GOODS 

(including a lew 8em~finished commodities) 

P~ak Tr'!ugh 
Primary Secondary \ I Primary Secondary 

Wheat Flour 
All Positions •..........•••• September

October 
At Mills, Quarterly ...•..••. ill 

Beef,. Cold Storage .•.......... December 
Lamb, Cold Storage .........•• December 
Pork Products, Cold Storage .• June 
Evaporated Milk 

Case Goods,Total •.•..•.••• July 

Case Goods, Unsold .....•.. August 
Condensed Milk 

Case Goods, TotaL .•••••.•• July 
Bulk Goods, Tota,l .•.•••..•. June-July 

Butter, Cold Storage •.•.•••.•• August 
Cheese, Cold Storage 

Total .••...• : .•••••.•.••••• August 
American ....•............. August 
All Other •......•..•....••• August 

Cottonseed Oil, Crude ....•... January 
Cottonseed Oil, Refine4 .....•. March-April 
Finished Cotton Goods ....... December June-July 
Cotton Textiles ..•.•.....•.•. December June -
Knit Underwear ....•••••.... July 
Overalls ...........••....•••. April 

Hosiery .....•....•.......•.. July 
Fresh Water Pearl Buttons .•.• June 
Rubber Heels ...........•.... May 
Rubber Tires 

Inner Tubes •...•.•....•... May 
Pneumatic Casings ...•.•... May 
Solid and Cushion Tires .... June 

Gasoline ..............•..•..• April 
Portland Cement ...•....•••• March 
Petroleum Asphalt ..•.....•.. May 
Common Brick, Burned ..•...• November 
Floor ,and . Wall Tile .•.•.•.... March 
Southern Yellow Pine .••••.••• February-

March 

May 

n 
August 
August 
November 

February
March 

February 

March 
February 
April 

April 
April 
March-April 
July 
September 
February 
September 
November 
August
September 
December 
August 
November 

September 
September 
October- ' 
November 

October 
October 
October 
May 
September 
November 

September 
March 
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TABLE xxvn (OONTlNUID) 

Peak Trough . . 
Primary Secondary' 'Primary Secondary' 

Maple Flooring ••............ March 

Radiaton .................... June 
BoileN 

Round ..................... June 
Square .................... lune 

Bathtl ....................... March 
LaV.toriM ................... March 
Sinb ........................ March 

September
October 

December 

December 
December 
September 
October 
October 

group, dairy products, in mid-summer. Nor are the seasonal 
troughs any more concentrated in.a single month. Some occur 
in February, others in September, October and December. 

This showing may arise partly from the small number of 
series in the table, but a more significant explanation suggests 
itself. Most series measure the holdings of stocks of finished 
and semi-finished goods by producers. Preceding discussion 
has indicated that while producers carry large stocks of raw 
materials, they do not, as a rule, carry large stocks of finished 
commodities. In only a few industries, notably some of the 
construction goods, do producers carry stocks in order them
selves to meet the discrepancy that arises from the differ
ence between the rate of their production and the seasonality 
in consumers' demand for their products. Of other commodi
ties producers hold only small stocks and in these seasonal 
variations are rather mild and patterns none too clearly out
lined. 

Moreover, stocks of finished commodities, if measured at 
different stages of the sequence from producer to consumer, 
are likely to reflect diverse types of seasonal fa<;tors. Thus 
the stocks that are reported as cold storage holdings are 
affected by the seasonality of both supply and domestic and 
foreign demand. Such stocks as those of wheat flour at mills 
are primarily the reflection of the seasonal in production only, 
a feature that is characteristic of several other stocks of fin
ished goods held by producers. In view of the diversity of 
types of influence on the various measures of stock holdings, 
little synchronism in their seasonal swings may be expected. 



260 SEASONAL VARIATIONS IN INDUSTRY AND TRADE 

The general results of this brief survey of seasonal timing 
in industry may be summarized as follows: 

1. In respect of both flow and stocks of raw materials there 
is considerable synchronism of seasonal peaks and troughs 
owing to the similarity in the climatic and organic factors 
determining them. Crops and livestock mature in early au
tumn, and all through the autumn and early winter the supply 
of the chief domestic raw materials is large. The seasonal 
minerals, coal, iron ore and stone, are also at peak at the 
end of the summer and in the autumn. Their stocks reach a 
peak aiew months after the peak in raw materials. And while 
the troughs in the flow of these products are not well syn
chronized, the troughs in stocks are. 

Two notable exceptions in timing appear in this group: 
(a) imported colonial raw'materials, in so far as they are 
subject to an appreciable seasonal swi:p.g, are likely to show 
peaks and troughs in months other than those characteristic 
of domestic raw materials; (b) dairy products, in contrast 
with all other, are at peak in early summer, not after the sum
mer is over. 

2. In production of both semi-finished and finished goods 
seasonal peaks concentrate in March or October or in both. 
This seems to be due primarily to conventional factors, al
though, as will be seen in the inspection of retail and whole
sale trade, these two peaks may be interpreted as peaks of 
preparedness for the high months in consumers' purchases, 
April and December. There are notable exceptions. The 
group of dairy products again and some of the construction 
materials tend to have. peaks in mid-summer. Troughs tend 
to occur in February, July and December, again primarily 
because of conventional seasonal factors. 

3. In stocks of both semi-finished and .:finished goods sea
sonal variations are rather mild. The tables indicate con
siderable diversity in the timing of seasonal peaks and 
troughs, owing partly to the paucity of series~ partly to the 
lack of measures of stocks at the various stages of the indus
trial process, 

2. Car Loadings 

The data available on car loadings by groups of com
modities enable us to see whether or not the seasonal pat
terns observed in the flow of raw materials, semi-finished and 
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finished goods are impressed upon the volume of railroad 
transportation. The figures are classified in only seven 
groups, of which one is miscellaneous. But even among such 
broad divisions interesting similarities and differences ap
pear. 

Table XXVIII and Chart 47 present at a glance the main 
results of the seasonal analysis. The largest seasonal swing 
is in ore, with a peak in July and generally high levels during 
the summer. Since iron ore is the most important commodity 
in this group, the index reflects the season in navigation on 
the Great Lakes which opens in April or May and closes in 
November or December. 

TABLE XXVllI 

CAlI LoADINOB. BY GaoUP8 or CO .... ODITIES 

A .. PLITUDB or SZA80NAL V ARlATlON8 IN EACH Gnoup' 

Groupe of Freight 
Average 
Deviation Rauge 

Ore •.•.•.....•..............••.. 63.5 157 
Coal •••.••••• •••••....••...••••• 9.8 29 
Coke ...... ..•••. .••......... ..•• 6.0 23 
Livestock ....................... 12.0 48 
Forest Products ................. 4.8 22 
Grain8 and Grain Products.. .. .•.. 12.5 44 
Merchandise L. C. L..... .. . .. .. .. 2.8 12 
Miscellaneous ................... 9.3 35 

Total ....................... 6.8 24 

• Movinc seuonal indes computed by the Research Division of the Federal 
neeerve Board, Federal Re8erve Bulletin, February 1931, p. 110. Indell: for 1928 
taken for the table above. Total indes is an arithmetic mean of indexes of separate 
croupe weighted by average volume for 1928. 

The seasonal swings in grain and livestock are also fairly 
substantial. Their pattern is clearly traceable to the harvest 
cycle in grains and the feeding cycle in livestock and has been 
discussed above in connection with the series covering the pro
duction and shipments of these two groups of commodities. 
In contrast to the much wider swing encountered in the se
ries on marketing and shipments of the individual grains or 
groups of livestock, the seasonal swing in car loadings is 
mild. The reason is obvious: car loadings combine the sea
sonal swings tor various commodities, somewhat diverse in 
pattern. 
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The index for forest products confirms both by its ampli 
tude and pattern th~ results of the seasonal analysis of lum· 
ber (Chapter VI). The two peaks may be attributed to th(f 
combination of softwood and hardwood; the former tends tc 

CHART 47 
SEASONAL MOVEMENT OF CAR LOADINGS, 

BY GROUpS OF COMMODITIES 

MOVING INOEXE.S fOR 1928 

show a primary peak in spring and the latter in autumn, al
though some groups of softwood also tend to be at peak in 
the autumn. 

The miscellaneous group appears to be a combination of 
agricultural products and manufactured goods, including cot-
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tOn, all the fruita and vegetables and all the manufactured 
products sent in carlots. The pattern, with a September peak, 
suggests the predominance of manufactured goods. 

Coal and coke, the most homogeneous divisions, show plau
sible seasonal patterns, with large shipments during the winter 
and small shipments in summer. In this respect these are 
almost the exact opposite of the pattern in ore loadings. 
However, the seasonal swings in coal and coke are much milder 
than those in ore loadings. 

Merchandise in less than carlots is composed primarily of 
manufactured finished goods. The seasonal pattern, there
fore, is one most typical of industrial goods at large: a peak 
in the spring (May), a peak in the autumn (October) and a 
trough in July and in January. Owing both to the diversity of 
commodities included and to the generally mild seasonal swing 
in the flow of the dominating group of manufactured com
modities, the seasonal index for the total group shows the 
mildest amplitude. 

Although the timing of the seasonal peaks and troughs of 
these eight divisions of car loadings is characterized by con
siderable diversity, still there is some synchronism. Thus at 
least six of the eight groups tend to show high levels in autumn 
(grains, livestock and miscellaneous, forest products, coal and 
merchandise 1. c. 1.). As the miscellaneous group outweighs 
all others, total car loadings retain a very definite seasonal 
pattern, with a marked peak in September-October and a 
marked trough in December. 

However, the seasonal swing in total car loadings is rather 
mild. Three of the eight groups show a milder amplitude 
and only one other group shows a similar amplitude. The 
other four groups are subject to a seasonal swing much wider 
than that of the total. This is but another illustration of the 
general statement that with seasonal variations, as with cyc
lical fluctuations, the total often tends to understate the size 
of the swings which characterize the component parts. 

3. Foreign Trade 

The available monthly data on exports and imports are clas
sified as: (1) crude materials, (2) crude foodstuffs, (3) manu
factured foodstuffs, (4:) semi-manufactured goods, (5) fin-
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ished man.ufactured goods. This division by the mixed prin
ciples of stage of fabrication and of foods-non-foods enables 
us to distinguish the seasonal behavior of various commodity 
groups. The main characteristics of their seasonal variations 
appear in Table XXIX and Chart 48. 

TABLE XXIX 

FORElON 'IRADE OF THill UNITED STATES,' BY CoMMODlTY GROUPS 

A,MPLlTUDFl OF SEASONAL VARIATIONS IN EACH GROUP 

Average 
Deviation 

Imports 
Total 
Crude Materials ............... .. 
Crude Foodstuffs ............... . 
Manufactured Foodstuffs ....... . 
Semi-manufactured Goods ...... . 
Finished Manufactured Goods ... . 

Exports 
Total .......................... . 
Crude Ma.terials ................ . 
Crude Foodstuffs .............. .. 
Manufa.ctured Foodstuffs .....•.•. 
Semi-manufactured Goods .......• 
Finished Manufactured Goods .... 

4.2 
7.8 
7.8 

13.1 
4.5 
4.8 

9.0 
32.4 
.29.5 

9.0 
4.8 
5.8 

, Range 

20 
26 
33 
53 
16 
21 

34 
110 
102 
29 
15 
21 

In imports the seasonal.movement is quite mild because the 
most important goods imported during recent years come 
from a rather. wide area and are not subject to violent changes 
of seasons. Thus in crude materials the two most important 
commodities are silk and rubber, followed at a considerable 
interval by hides and skins. For none of these is there any 
violent seasonal swing in supply. The same is true 'of the 
group of crude foodstuffs which is dominated by coffee. Only 
in manufactured foodstuffs is there an appreciable seasonal 
swing, and it arises from the importance in this group of 
cane sugar which comes primarily from one source, Cuba. 
And, as might be expected, the seasonal swings in the semi
manufactured goods (primarily metals such as tin, copper 
and brass, and such other products as paper-base stock and 
leather), and in manufactured goods (newsprint paper, manu
factured jute, art work) are very mild. 
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As they are, the various groups of imports show little 
synchronism in seasonal swing. Crude materials and crude 
foodstuffs show some similarity, the prevalence of high levels 
in winter and low levels during the summer being common 
to both. But in manufactured foodstuffs the pattern is quite 
different. The peak occurs in spring and low levels prevail 
during the winter months up to February. In th~ last two 
groups there is the usual two-peak seasonal swing charac
teristic of most manufacturing activity: peak in spring and 
autumn or winter, trough in mid-summer. The movement in 
the total index is accounted for by the combination of the first 
a~d last two groups, the pattern being most similar to that in 
crude materials. 

The seasonal swings in exports are much wider, primarily 
because the country exports to such an appreciable extent 
raw materials whose supply is greatly influenced by climatic 
and organic factors. Thus in the group of raw materials cot
ton has a preponderant weight, constituting about 70 per 
cent of the group, with tobacco next. It is not surprising, 
then, that there is a large seasonal swing with the peak in 
November. Grains are the most important crude foodstuffs 
exported, fruits the next; hence another appreciable seasonal 
swing with a peak in September. Even in manufactured food
stuffs the seasonal pattern is considerable because of the con
stitution of the group: grain preparations (for the most 
part, flour), lard, fruits and meats, all branches of productive 
activity that still retain some of the seasonal swing which 
characterizes the supply of their raw materials. Only in the 
group of semi-manufactures (metal, leather and lumber) and 
the group of finished manufactures (machinery, vehicles and 
gasoline) does the seasonal swing diminish appreciably. 

In direction groups of exports show as little synchronism in 
seasonal movement as imports. The patterns in the crude 
materials and crude foodstuffs are somewhat similar, both 
showing low levels during the summer and high levels in the 
autumn and early winter. The same is true to a limited e::dent 
of manufactured foodstuffs. But in· semi-finished and finished 
manufactured goods the pattern is quite different, spring being 
characterized by peak levels, autumn and early winter by low 
levels. For this reason the total index, while reflecting the 
autumn peaks of the crude materials and foodstuffs group, 
has a rather mild swing. 
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Foreign trade manifests a considerable cancellation of sea
sonal swings because of the lack of synchronization in the 
movements of raw materials and of manufactured commodi
ties. But it is doubtful whether the picture presented by 
foreign trade truly reflects the flow of commodities in the 
movement of domestic trade. Certainly in the "distributive 
trades within the country there is a much greater synchroniza
tion in the seasonal flow of goods, as is clearly revealed by the 
analysis of data on wholesale and retail trade. 

4. Wholesale and Retail Trade 

The main characteristics of the indexes for nine lines of 
wholesale trade computed by the Research Division of the 
Federal Reserve Board are given in Table XXX and Chart 49. 

In spite of the diversity of lines included there is substantial 
similarity of seasonal pattern. In all lines except clothing the 
primary peak is either in October or in the preceding month. 
In most lines there is a definite secondary peak in March. 
Similarly, two troughs occur in most lines: one in mid-summer 
(Joly or June) and the other in December, January or Feb
ruary. 

This similarity of seasonal pattern is the more remarkable 
since the differences in amplitude are striking. The narrow
est swing is in meats, a perishable commodity, subject to regu
larconsumption. But the variations are small also in the two 
other lines dealing with perishable consumers' goods, gro
ceries and drugs. At the other extreme are the lines that 
handle clothing, for which demand by final consumers is sub
ject to such definite conventional and climatic seasonal varia
tions. Between the two extremes are furniture and hardware, 
both durable consumers' goods. The steady business demand 
for the latter probably accounts for the narrow seasonal 
swing in its sales, while the variations in the demand for 
the former are connected primarily with the conventional 
moving dates. 

The reason that, in contrast to foreign trade, domestic 
wholesale trade in such diverse types of goods follows similar 
seasonal patterns lies undoubtedly in the fact that these series 
reflect variations at one stage nearer the demand of final con
sumers. Data on foreign trade picture sales at all stages from 



268 SEASONAL VARIATIONS IN INDUSTRY AND TRADE 

the supply of the raw material to the passing of the finished 
products to ultimate consumers. Domestic wholesale trade, 
being much more definitely in the nature of a direct prepara
tion for c~nsumers' demand, reflects the seasonal habits of 
final buyers, whose purchases are, on the whole, synchronous 
for diverse groups of goods. 

TABLE :xxx 
SALES -BY WHOLESALERS, NINE LINES OP WHOLESALIII TRADIII 

AMPLITUDE OF SEASONAL VAlUATIONS IN EACH LINIII 

Average 
Deviation Range 

Groceries •... ,................... 5.5 26 
Meats ...•.•..•.................• 4.2 18 
Drugs •.••.•..................... 5.8 23 

Furniture • • . . . . . . . . . . . . . . . . • . . . • 8.8 37 
Hardware .•.•................... 5.7 24 

Men's Clothing· .................. 30.3 106 
Women's Clothing· ............. 43.3 151 
Dry Goods ................... ~.. 11.5 45 
Boots and Shoes.. .. .. .. .. .. .. . .. • 14.0 46 

Total for Nine Lines b.. .. .. .. .. .. 9.8 33 

• Moving Seasonal Index. Index for 1923 taken. 
b Computed as a weighted arithmetic mean of the seasonal indexes for the nine 

lines. Weights used are those employed by the Federal Reserve Board to obtain 
an index of total sales at wholesale: See Federal Reserve Bulletin, December 1927, 
pp.827-8. 

This last statement is substantiated by an inspection of 
the seasonal swings characterizing sales in various groups 
of chain stores (Table XXXI and Chart 49). There is little 
reason to suppose that the seasonal variations in chain store 
sales are materially different from those in independent stores 
carrying the same commodities. 

The close synchronism of the seasonal movements in retail 
trade is clear on Chart 49. All lines of trade have their primary 
peaks in December, their secondary peaks in spring, March, 
April or May. The early occurrence of the spring peak in mail 
order houses indicates a significant difference in timing be
tween the purchases of the rural population, which are largest 
before the beginning of spring activity in the fields, and the 
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demand of the urban population, which tends to be large ir 
several branches before the beginning of summer. Similarly 
all lines have a trough in January-February and in July. 
August. 

The differences in seasonal amplitude are clearlyconnectec 
with the character of the goods involved. The seasonal swing 

TABLE XXXI 

SALES IN NIN& LINES OF RETAIL TRAD&' 

AMPLITUD& OF SIllASONAL VARIATIONS IN EACH LINIII 

Average 
Deviation Range 

Grocery' Chains .................. 3.2 
Drug Chains .................... 3.5 

Candy Chains ................... 8.7 
Cigar Chains.................... 7.0 

17 
26 

59 
50 

Wearing Apparel................ 21.0 97 
Shoe Chains ..................... 15.3 61 

Department Stores ......... r·. . • • 16.0 91 
5 and 10 Cent Stores............. 17.2 115 
Mail Order Houses............... 14.5 54 

M. Copeland's Index of Retail 
Trade, 1919-27 .. ,............ 10.5 53 

• As in the wholesale series, we are using the indexes computed for the perio( 
1919-27 by the Research DivisioIl' of the Federal Reserve Board. Federal Reservl 
Bulletin, April 1928, p. 235. 

of perishable necessaries, which are sold chiefly by grocer~ 
and drug chains, is of course rather mild. In semi-luxuries 
such as candies and tobacco, for which demand increases dur 
ing holidays but for which there is a steady volume of demanc 
throughout the year, the seasonal swing is appreciably wider 
It is very wide in clothing and shoes, for holidays accentuat, 
fashion and climatic seasons. In department stores and vari 
ety chains the range is amplified by the concentration of de 
mand on the two holiday periods. But the variety of gOOdl 
handled, as compared with such more limited groups of com 
modities as are sold in wearing apparel stores, helps t< 
mitigate the seasonal swing. Finally, in mail order housel 
the variations are appreciable because they are determinec 
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by very marked seasons in the degree of absorption in pro
ductive activity and in the income flow of the farmers who are 
their main customers. 

Thus the various lines of trade in the stages nearest to 
the passing of the goods into the hands of private consumers 
(as distinct from industrial consumers) are subject to con
spicuous and synchronous seasonal swings. Hence there is 
little chance of cancellation of the variations if for some 
reason the field of trade is to be considered as a whole. Of 
course, it must be remembered that not all the areas of retail 
sales have been covered in the comparison. Thus, sales of 
gasoline, which are quite high during the summer, show a 
pattern inverted to the spring- and winter-peak pattern of the 
retail lines we have considered so far. But even the most com
prehensive monthly index of retail trade considered in Chapter 
VII (which includes gasoline sales) still shows marked sea
sonal swings (Chart 35). 

5. Department Store Sales by Departments 

Seasonal variations in the retail sales of a larger number 
of groups of commodities may be observed in data available 
on sales in New England stores by departments. While these 
stores do not cover all branches of retail trade, they do present 
sales for more groups than have been considered heretofore. 
It is possible, of course, that department store sales of a cer
tain commodity, such as luggage, tend to have a seasonal pat
tern unlike that shown by sales in special luggage stores. But 
the difference between the two should not be appreciable. 

Covering a sample of department and specialty stores in 
the Boston Federal Reserve district during the years 1926-30, 
the data used in the analysis are the same as were discussed 
in Chapter IV. Owing to the large number of departments it 
is difficult to present the resulting indexes graphically. Table 
XXXII shows, however, their most important characteristics. 

The departments are grouped according to the type of their 
seasonal pattern. In the first group are all the departments 
that show a preponderant spring or early summer peak and 
where the secondary peak, if present, is much lower. This 
group is composed of departments that sell primarily summer 
clothes, dresses, their materials and accessories. Naturally, 
the six departments included tend to show synchronism of sea-
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sonal swing. In four the peak is in June and in another four 
the trough is in August .. The seasonal amplitude of sales in 
these six departments is of fairly wide range but it is on the 
whole milder than in most of the other departments. 

The second and largest group includes departments whose 
sales are subject to a spring and an autumn or winter peak, 
both prominent With the exception of two (house furnishings 

TABLE XXXII 

DJ!lPABTMENT SToBIII SALES, NEW ENGLAND, BY SEPARATIII DEPABTMENTS 

TIMING AND AMPLlTUDIII OF SEASONAL VARIATIONS IN EACH DEPABTMENT 

Timing Amplitude 
Departments " • . 

Primary Secondary Primary Secondary Avg. 
Peak Peak Trough Trough Dev. Range 

GROUP I 

Silka and Velvets, 
Dress Goods •.•• March August 17.2 73 

Cotton Dress Goods June September 24.8 92 
Women's Dresses .. June August 21.7 91 
Misses' Dresses ..•• June October 'August February 17.4 73 
Millinery ......... April October February July 32.4 104 
Corsets and Bras-

sieres ........... June August 10.3 43 

GROUP D 

Woolen Dress 
Goods .......... October March July February 32.7 145 

Laces, Trimming 
Embroidery ••••• December April July February 21.5 96 

Ribbons •.•.••••••• December June August February 26.7 153 
N otioM ••..••..••. December June August February 10.8 56 
Men's Clothing .... November April August February 17.3 69 
Boys' Wear ••..•••• December April July,August February 30.0 133 
Infants' Wear ..... December April July February 27.4 136 
Neckwear and 

Veiling .......... December April August February 30.9 213 
Women's Coats .... October April July February 33.0 128 
Misses' Coats •••.•• October April July February 32.1 147 
Juniors' and Girls' 

Ready-to-Wear •• December April July February 27.7 98 
Waists, Blouses and 

Sweaters •••••••• December May February August 18.4 85 
Women's and Chil-

dren'. Hosiery .•• December June February August 22.2 133 
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TABLE XXXII (OOIfTllfvm) 

Timing Amplitude 
Department. . . 

Primary Secondary Primary Secondary Avg. 
Peak Peak Trough Trough Dev. Range 

Silk and Mualin 
Underwear •••••• December June September February 30.0 185 

AproDi and Hou.-
cJre.e8 •••••..••• December June August February 27.9 111 

Women', and Chil-
dren'. Shoe. ..... December April February August 18.8 79 

Men'. and Boy" 
Shoe. .•.•••••••• December June August February 22.2 157 

Houae Furni.ahinp •• December May July February 17.5 108 
LugNe .•••.••••• December June February October 34.1 208 

GROUP m 

LineDi ............ December April 28.8 111 
DomNtiCI •...••... January April 24.2 108 
An Good. and 

Needlework ••••• December July 28.2 140 
Furl .............. January June 64,8 192 
Knit Underwear •• , December August 32.2 185 
Fumiture,Beda,Mat-

t.reaIee, Sprinp •• August January July December 21.8 108 
Draperiel, LamPi •• October May July February 20.7 92 
Floor Coverinp .. , October January July December 19.5 80 
MUlicallnBtrument. 

and Radioe .•..•• January June 54.2 269 

GROUP IV 

Toilet Articlel and 
Drup •...••••••• December August 21.8 151 

Handkerchiefs ••••• December July 70.5 454 
Silverwear and 

Jewels .......... December June July March 36.8 244 
Leather Go0d8 •••• December February 38.8 268 
Umbrellas, Para-

lOla, Cane. • ••••• December February 51.2 338 
Men'. Furnishings •• December June February August 35.5 234 
Women'. and Chil-

dren', Glovee •••• December April July . February 48.1 258 
TOYI and Spon 

Goode ••.••••••• December January, 80.8 530 
February 

Boob and Station-
ery ............. December July 58.2 365 
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and luggage) all departments in this group sell shoes or cloth
ing. But the articles of clothing' sold are such as to be subject 
to both summer and winter demand. In some departments, 
for example, women's and misses' coats, spring demand is 
more conspicuous than winter, while in others the reverse is 
true. 

There is considerable synchronism of seasonal swing in this 
group also. In fifteen departments out of nineteen the primary 
peak is in December and the secondary peak in either April 
(nine departments) or June (seven departments). In fourteen 
departments the primary trough is in either July or August 
while the secondary trough is preponderantly in February. 
There are considerable differences in seasonal amplitude but 
most of the average deviations are below 30. 

In the third group are all departments that show one peak 
in the winter but no concentration in December. This group 
is the winter-peak group as against the summer-peak group, 
in a way a counterpart of Group I. It includes furniture and 
the heavier types of house fur~shings, some special winter 
clothing (furs, winter underwear) and the textiles that are 
a part of house equipment (linen, domestics, draperies). 

There is not as much synchronism in Group III as in the 
other groups. While most of the peaks occur during the win
ter, they are distributed over December, January, October 
and in one instance a peak occurs even in August. The troughs 
occur in April, in June or in July. The seasonal amplitude is 
measured by an average deviation of between 20 and 30. 

Group IV is the most distinctive and interesting. It may 
be designated as the group of Christmas goods, including com
modities that are bought mainly in connection with the holi
days: toilet articles and drugs, handkerchiefs, ornaments, 
leather goods, canes, some men's furnishings, gloves, toys, 
books and stationery. In all these departments the peak is, of 
course, in December, and there are few conspicuous secondary 
peaks. The trough occurs in February or July. With one 
exception, the department of toilet articles and drugs, all 
show very wide seasonal swings. The average deviations of 
the indexes are above 30 and the ranges especially are very 
much larger than those observed for the departments in the 
other groups. 
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Thus total sales of departmeut stores are a composite of at 
least four distiuct groups of commodities: one with a summer 
peak, one with high levels during the winter, one with both 
spring and autumn or winter peaks, and one with the Christ
mas peak. This grouping implies considerable divergence in 
the seasonal pattern characteristic of each department. 

Upon the assumption of mobility among the various depart
ments, the index for total sales in which the divergent seasonal 
movements are allowed to cancel themselves was computed as 
a straight arithmetic mean of the indexes for the forty-three 
departments listed in Table XXXII: 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
+1.7 -28.3 -11.7 -3.1 -2.5 -2.5 -3U -27.9 -11.3 +11.5 +13.9 +95.2 

Average 20.4 

The same deviations from 100 upon the assumption of lack 
of mobility are: 
26.1 29.8 17.& 23.3 18.8 22.1 35.5 36.3 18.7 22.0 19.9 991 

Average 30.8 

It may be seen that the average disturbance in the level of 
sales due to seasonal variations is much greater when we as
sume lack of mobility among the departments. In the index 
based upon such lack of mobility the average deviation is one 
and a half times as large as in the other index. 



CHAPTER X 

TEMPORAL CHANGES IN SEASONAL PATTERN 

GENERAL CHARACTERISTICS 

Seasonal variations are defined for statistical purposes as 
fluctuations recurrent annually within a twelve-month period. 
Upon the assumption of persistent recurrence in time, sea
sonal swings have been measured in Chapters ill through IX 
by means of average seasonal indexes. The value of this 
recognizably rough assumption, which brings the task of mea
suring the seasonal swing within practical limits, can now be 
tested. .. 

Although repeated measurements do often indicate a marked 
persistence from one period to the next, it is difficult to as
sume, in view of the continual progress in the material and 
social technology of economic processes, that seasonal varia
tions are a species of chap.ge that persistently recurs in ex
actly the same way. It is true that the basic factors making 
for seasonal variations, such as climate, organic seasons, con
ventions, are highly stable, at least when considered in the time 
spans that delimit significant economic changes. Summers 
and winters are much as they were a hundred years ago. But 
their reflection in economic series may be anything but con
stant. Many factors may intervene between these stable 
causal elements and the economic activity that they affect 
to modify their influence. In series reflecting an economic 
process for the country as a whole a shift in the geographic 
center of production involving a transfer from one climatic 
area to another may result in modifications in either the pat
tern or the magnitude of the seasonal swing. Technical prog
ress may render the processes relatively less dependent upon 
climatic or other natural forces (for example, the development 
of refrigeration). Consumers' habits may change so that a 

276 
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commodity is consumed for a" longer or shorter season than 
formerly.' 

This chapter and the next will attempt to measure temporal 
changes in seasonal variations, first, those in pattern, second, 
those in amplitude, in order: (a) to ascertain whether there 
is an increased independence of climatic, organic and conven
tional factors in recent years as a consequence of the elabora
tion of technique, the expansion of areas of economic inter
course and the greater skill on the part of the distributive 
trades in spreading sales through the year; (b) to draw con
clusions of some significance from the standpoint of statisti
cal technique. 

The results of the analysis are somewhat limited because the 
choice of the series is confined largely to those analyzed and 

'The aignificance of the problem of changing seasonals was recognized and 
empbuiJed .. early .. 1841. J. W. Gilbart, probably the first English student 
or lleuonal problema, wrote II On the Laws of the Currency in Ireland, .. ex
emplified in the changes that have taken place in the Amount of Bank Notes in 
Circulation in Ireland, aince the passing of the Acts of 1845" (Journal 0/ tM 
8totiatical 8ociet1l 0/ London, XV (1852), pp. 307-25): 

• The following important evidence, given by Mr. Murray before the Com
mittee on Banks of 188Ue, in the year 1841, shows in what way the monthly varia
tions in the circulation of notes may indicate thl! degree of agricultural distress:
'The condition of the people is vastly improved within the last fifteen years; 
and with the permission of thQ c;ommittee I will state a substantial instance of 
tha, improvement. In 1825, the crop of Ireland, especially that of the south and 
west, came to market with extreme rapidity aCter it was cut, and in very bad 
condition, being altogether thrashed out in the open fields. Stockyards were not 
to be seen, or rarely so. The markets were filled to overflowing during the montha 
of October, November and December. In January and February these markets 
were comparatively thinly attended by the farmers, 88 the crop was nearly out 
or their hands. After February, a cargo of wheat or oats could not usually have 
been collected out of the ordinary markets. The case is now very different. 
The markllts are much leM crowded with produce in October, November and 
December and continue equally well supplied in January and February. In March 
and April, field-labour occupies the farmers, but in May, June and July, the 
markets now continue to be well filled where nODI! appeared before, and the 
com brought to them in good order; thereby showing that the people are now 
in a condition to hold over the property which they were formerly, from neces
aity, compelled prematurely to dispose of.' 

In the evidence given by mYl!Ielf (i. 8.. Gilbart) before the Committee on 
Banks of ISllUe in 1841, it was stated that the highest point of circulation was 
about. January, but ainee the year 1845, the highest point has u8Ually been in 
November; thus confirming the statement of Mr. Murray, that in seasons of 
c:IistreaJ the crops are brought earlier to market." (pp. 317-18) 

With this recognition of the problem there was, however, no attempt to 
measure precisely either the stable I!Ie88Onals or shifts in them. 
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discussed in the preceding chapters; and because the periods 
covered include nrimarily only the last decade and a half. 
From this liIDited sample some conclusions, however, stand out 
clearly, and, in respect to temporal changes in seasonal pat-. 
tern, may be summarized as follows: 

1. Seasonal variations, especially those which are wide, 
persist in time. 

2. Disturbances in seasonal pattern appear to be unre
lated to the magnitude of the seasonal swing, when measured 
absolutely. Hence relative measures of persistence of pattern 
tend to be high for indexes with wide seasonal amplitudes 
and low for indexes with narrow seasonal amplitudes. 

3. As tested from period to period or from year to year, 
disturbances in seasonal pattern were concentrated in a few 
industries, primarily those dealing with the flow of wheat as 
grain,. production of automobiles and production and ship
ments of some construction materials. 

4. Furthermore, the disturbance in seasonal pattern was 
concentrated in the early post-War 'years. Since this was a . 
period of rapid adjustment to peace conditions, it was not a 
favorable time to test stability of seasonal pattern. 

5. Series covering stocks of commodities manifest greater 
stability of seasonal pattern than those dealing with their 
production, shipments and consumption. 

6. The causes of shifts in seasonal pattern seemed to be: 
a. In respect of the supply of raw materials,' a 

shift in the geographic area where the commodities 
were either produced or consumed. For materials 
used in more than one industry,.a shift in the relative 
importance of the various industria!' users, each sub
ject to a seasonal swing of a different pattern. 

b. In respect of the demand for finished products, 
the enlargement of the social body of consumers 
whose demand the activity in question satisfied, tech
nical changes facilitating storage and preservation, 
and a growing emphasis on the variable fashion and 
style elements. 
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DETAILED COMMENTS 

1. Methods of Measuring Temporal Changes il\ Seasonal Pattern • 

a. Moving and Average Beasonallndexes 
Current methods of studying temporal changes in seasonal 

movements measure the so-called moving seasonal swing by 
introducing a moving central tendency, either graphically or 
algebraically on small charts which show the succession of 
yearly ordinates for each month. This moving central ten
deucy may be determined free-hand,' or as a median of a 
moving period,· or as a straight line fitted to the seasonal 
items,' although Dr. Snow, who uses this method, fits his line 
to the original data, thus correcting at once both for trend 
and moving seasonal, or as a smoothed moving average, as 
does the Research Division of the Federal Reserve Board.' 
In each method the attempt is made to fit some line of s~cular 
movement to that part of the series which is supposed to 
represent the seasonal element.' 

All these methods introduce into the problem of measuring 
seasonal changes the difficulties of the procedure of establish
ing secular movements. These difficulties are especially for
midable in series that cover a rather short period, for in 
such series the fitting of a line supposed to reflect secular 
movements is subject to considerable danger of distortion by 
the cyclical or random elements. Even if a moving average 
is fitted to the series to isolate the seasonal elements, the rela
tive deviations from a moving average contain some part of 
the cyclical swing of the series. It is dangerous, therefore, to 
introduce mathematical curves describing the secular move
ment even for periods as long as fifteen years, unless it is 

• Since the technical problem of measuring temporal changes in seasonal swingl 
is not simple. a brief preliminary explanation follows. Readei'll who are primarily 
interested in the results may tum at once to page 284-

• See W. I. King, An Improved Method for Measuring the Seasonal Factor, 
JUUTTIDl 01 the American 8tatiBtical Auociation, September 1924, pp. 301-13. 

• See O. Gre_DB, On the Measurement of Seasonal Variations, ibid .. June 1925, 
pp. 203-10, and W. L. Crum, Progressive Variation in Seasonality, ibid., Marcj11925, 
pp.48-64. 

• E. C. Snow, Trade Forecasting and Prices, Journal 01 the ROVaZ StatiBtiooJ 
Societv, May 1923, p. 3M. 

I See Journal of the American StatiBtical AS80ci.ation, September 1928, pp. 241-52 
, For a survey of these and other seasonal methods see O. Donner, Die Saison· 

echwanIrungen ale Problem der Konjunkturfo1'llChung; Vierteljahrshe/te fur Ko", 
junktuTfOTschung, Sonderheft 6 (Berlin 1928). 
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certain that the cyclical and other elements present in the 
series balance. The same difficulty limits the use of the more 
elastic moving average fitted to deviations that measure the 
seasonal element. Even if the period over which the moving 
average is computed is varied with changes in the duration 
of cycles, the moving average cannot take account of short
time changes in amplitude of the cyclical element. And a 
moving average always leaves the ends of the smooth line to 
be finished fre,e-hand. Any secular line obtained for a short 
series is subject to grave doubt. Only when a substantial 
period of time is covered can secular movements in seasonality 
be measured properly. 

Despite the difficulties indicated above, when it is desired 
to eliminate the seasonal element most thoroughly (in order 
to reveal more clearly the other fluctuations in the series), 
moving seasonal indexes may be used to obtain an elastic sea
sonal correction. Even if the moving seasonal indexes are 
suspected of including non-seasonal elements, it may be pre
ferable to use them in order to make sure that the seasonal 
changes are entirely eliminated. But in the present investi
gation, where interest centers in the analysis of the seasonal 
variations themselves rather than in their elimination, the 
doubts concerning the line of the moving seasonal index are 
too serious to b~ overlooked. The measures must represent 
the seasonal element and nothing else. For this reason, a mov
ing seasonal index was usedjn the present study only in the 
few series in which the change in seasonal variations was very 
rapid. If the need arose and the length of the series made it 
possible, average indexes were computed for more than one 
short period. ' 

The advantages of such a procedure over the fitting of a 
continuously changing line of seasonals were manifold. First, 
it enabled us to deal with only a. few seasonal indexes instead 
of having as many seasonal indexes as there were years in 
the series. This is an important consideration when the task 
was that attempted in the earlier chapters, namely, studying 
the comparable' features of typical seasonal swings in re
lated industries. Second, it confined the arbitrariness of the 
procedure to the choice of the period, while the type of line 
chosen to describe the secular movements in the seasonal was 
not affected. Third, by yielding several seasonal indexes, 
computed independently for one and the same series, it pro-
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vided a good check upon the reliability of these constant 
indexes. 

The choice thus made predetermined to a large degree the 
statistical procedure followed in this chapter. To gauge tem
poral changes in seasonal variations we have chosen or de
signed measures based upon average seasonal indexes for suc
cessive, rather short periods. 

b. The Indez 01 Similarity and the Pearsonian r 
To estimate the degree of similarity or difference in two sea-

80nal patterns we can no longer rely upon visual comparisons 
as was done in preceding chapters. We must derive some mea
sure that will reflect more precisely the degree of persistence 
from one period to the next. For this purpose we choose a 
coefficient that involves only first moments rather than the 
frequently used Pearsonian coefficient of second moment cor
relation, for the squaring of the items in finding the Pear
sonian r exaggerates the importance of the larger deviations 
from the arithmetic mean. Even in the first moment excep
tionally large or small items influence the eventual measure, 
but at least the distortion is not so large and the significance of 
a measure based upon first moments is much clearer than that 
of a coefficient of correlation" 

The measure used in the present analysis is quite similar 
to that advocated by Gressens and Mouzon. The steps involved, 
in the computation were as follows: , 

(1) The seasonal indexes to be compared were taken as 
deviations from 100, that is, from their arithmetic mean. 

(2) These deviations were reduced to a common base. Since 
in the comparisons below indexes were use'd for only two peri
ods, the later usually covering the more recent years, the sum 
of the deviations of the index for this later period was taken 
as the base. Accordingly, the deviations for the earlier period 
were raised or lowered to add up to the total for the later 
period. . 

(3) The differences between the seasonal indexes, month by 
month, were summated without regard to sign, and the sum 
divided by the base. 

I For a di8cu.ssion of this entire problem of the application of correlation to 
time serillll Bee O. GreaseDl and E. D. Mouzon, Jr .. The Validity of Correlation in 
Time Sequencea and a New C~fficient of Similarity, Journal 0/ America" Bta.
tutical A"ociGtiorl, December 1927, pp. 483-92, and G. R. Davies, First Moment 
Correlation, ibid.; December 1930, pp. 413-27. 
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(4) The coefficient was obtained by subtracting the result 
under (3) from 1. 

If there is perfect agreement between the two indexes, the 
result under (3) will be 0 and the coefficient +1. If the move
ment of the two is perfectly inverse, the result under (3) will 
be 2 and the final index of similarity will be -1. If definite re
lationship is lacking, the index will tend to be O. The following 
example illustrates the computation of the index of similarity. 

Bu'l'l'ER, FAm"ORY PRoDUcmoN 

Deviations of Seasonal Index by Months . 
Period i II III IV V VI VII VIII IX X XI Xli Total 

1. 1917-22 ..... -27 -33 -20 -9 +35 +58 +46 +23 0 -12 -32 -32 327 
2. 1923-31 ..... -19 -23 -12 -1 +31 +46 +35 +15 -6 -13 -28 -25 254 
3. 1917-22 re

duced to base 
of 1923-31 ... -21 -26 -16 -7 +27 +45 +36 +18 0 - 9 -25 -25'255 

4. Differences . 
(2)-(3) +2 +3 +4 +6 +4 +1 -1 -3 -6 -4 -3 0 37 

Index of Similarity = 1 - .E... = 1 - 0.15 = + 0.85 
25~ 

It may be seen that the index of similarity measures the 
percentage of deviations from 100 that is common to the two 
seasonal swings compared. In the example, of total seasonal 
deviations 85 per cent were common to the seasonal indexes 
for 1917-22 and 1923-31, indicating a considerable degree of 
similarity between the .two indexes. 

The measure just presented is used below to describe the 
similarity in pattern of average seasonal indexes, computed 
for successive periods, and of a moving seasonal index for 
any pair of years. To test the p~rsistence of a seasonal pat
tern year by year within the period for which an average 
index is computed the deviations of the original data from the 
moving average might be taken for each calendar year (or 
any twelve-month period), centered about 100 and compared 
with the average deviation of the average seasonal index fot 
the period within which the chosen year (or twelve-month pe
riod) falls. 

In such a comparison, however, the index of similarity can
not be used, because the deviations of the original data from 
the moving average contain not only the seasonal element 
but also the random changes and whatever parts of the cyclical 
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movements have not been eliminated by the moving average. 
Thus, when we compare these deviations with the average sea
sonal index for the corresponding period, we are not com
paring the pure seasonal swing for the given year with the 
seasonal swing for the period. The presence of the non
seasonal elements in the deviations of the original data from 
the moving average will serve to swell the discrepancy in the 
comparison and as a consequence make for unduly low indexes 
of similarity. 

This difficulty may be overcome by the use of the Pearson
ian coefficient of correlation, provided we accept one assump
tion: that the non-seasonal elements in the deviations of the 
original data from the moving average are not correlated with 
the seasonal pattern. If this assumption is granted, and it 
seems obvious as a matter of definition, then it will be seen 
that,the presence of non-seasonal factors does not influence 
the product-moment, in which the deviations of the original 
data from the moving average constitute one of the variables 
and the deviations of the average seasonal index from 100 
another variable. Although the resulting r is affected by any 
defects in the second moment procedure in time series data, 
it gives a much better approximation to the measure of simi
larity of patterns than would.a first moment index of similar
ity under the same conditions. 

This coefficient of correlation is then computed by the usual 
formula 

where 

l:ds 
r= _ 

V l:st (~d· -12c2
) 

d = percentage deviations of original data from 
moving average 

8 = deviations of corresponding average sea
sonal index from 100 

c = correction to center the d's about 100 

This second moment correlation procedure- is also used in 
Chapter XI to study the changes in seasonal amplitude from 
year to year, again for the reason that, when the first moment 
measures are applied, regression for single years, like simi
larity, is too greatly affected by the presence of the non
seasonal variations in the variable d. 
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2. Persistence of Pattern 

a. From Period to Period 
Table xxxm presents the indexes of similarity between 

seasonal patterns in two successive periods for all the series 
discussed in preceding chapters for which seasonal measures 
were computed for more than one period. Its significance is 
limited by the method of selection of the series. (This was 
determined by the rather fortuitous circumstance of previous 
discussion and availability of data for a considerable period.) 
Nevertheless it yields some interesting observations concern
ing the tendency of seasonal patterns to persist from period 
to period. 

In the majority of the series the two periods compared 
cover either the post-War years or the War and the post-War 
years. The later period runs usually from 1923, 1924 or 1925 
to 1931, the earlier period from 1917, 1918 or 1919 to 1924, 
1925 or 1926. The comparisons therefore cover more or less 
the same historical period. 

TABLE XXXIII 

INDI!IXES 01' SIMILARITY Bm<w_ AVERAGE SEASONAL INDEXES I'OR SUCCESSIVE 

PERIODS 

SERIE8 RELATING TO THII FLow 01' COMMODITIES 

Periods pompared 
'1 2 \ Series 

(1) (t) (5). 

FOOD PRODUCTS 

Wheat, Marketing by 
Farmers ......•.•......• 1909-19 1919-30 

Wheat, Receipts at Pri-
mary Markets ..•.•...•. 1920-24 1925-31 

Wheat, Shipments from 
Primary MarketS .•.•••.• 1920-24 1925-31 

Wheat Exports (wheat 
only) ................... 1918-23 1924-31 

Wheat, Visible Supply, 
U. S. . .................. 1918-22 1923-31 

Wheat Flour Production ..• 1918-23 1924-31 

Total 
Deviations 
of Seasonal 

Index 
Period 

r---"-----I 
1 2 

<4> (6) 

618 719 

442 620 

366 435 

420 549 

432 268 
151 93 

Total 
Discrep-

ancy Index 
between of 
Seasonal Simi
Indexes larity 

(6) (7) 

243 0.66 

323 0.48 

183 0.58 

256 0.53 

52 0.81 
27 0.71 
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TABLE XXXIll (CO!l'TlNum) 

Total 
Deviations 
of 8euonal 

Periods Compared 
Indez 
Period . . 

1 2' 1 2 
(I) m W (6) 

Cattle aDd CalvN, Re
eeipt. a' Primary Mar--
bt. .................... 1917-22 

Cattle Slaughtered ••••..•• 1907-19 
CalvN Slaughtered ••••.••• 1919-24 
Beef and Veal, Cold eto .... 

age Holdinp •.••••.•••.. 1917-22 
Beef and Veal, Apparent 

COll8llDlption •••.••••••. 1917-22 
Sheep and Lambe, Re-

ceipte at Primary Mar-
kete .................... 1917-22 

Sheep and Lambe Slaugh-
tered" .................. 1922 

Mutton and Lamb, Cold 
Storage Holdinp ••••••• 1917-22 

Mutton and Lamb, Ap-
parent Conaumption •.•• 1916-22 

Hoge, Receipte at Primary 
Markete ................ 1917-22 

Hoge, Commercial Slaugh-
ter ...................... 1913-21 

Pork Products, Cold StoI'-
age Holdinp ..•••.•••••• 1917-22 

Pork Products, Apparent 
Conaumption ••.•••••••• 1916-21 

Butter, Factory ProdIJOo 
tion .................... 1917-22 

Butter, Receipte at 5 Pri-
mary Markete .......... 1920-24 

Butter, Cold Storage 
Holdings ............... 1915-22 

Butter, Apparent Con-
IIIlIDption ............... 1917-23 

Evaporated Milk, CIIII8 
Goocia, Production •••••• 1918-23 

1923-31 190 
1919-27 141 
1924-28 98 

1923-29 246 

1923-31 79 

1923031 329 

1926-30 91 

1923-29 337 

1923-31 93 

1923-31 191 

1922-29 232 

1923-29 • 244 

1922-31 121 

1923-31 327 

1925-31 313 

1923-31 711 

1924-31 164 

1924-31 245 

158 
101 
81 

335 

58 

259 

66 

272 

50 

160 

169 

223 

71 

254 

232 

781 

113 

305 

Total 
Discrep-

ancy Index 
between of 
Seasonal Simi
Indezes Iarity 

(11) (7) 

29 
19 
51 

40 

31 

93 

30 

36 

36 

30 

26 

31 

37 

51 

111 

17 

70 

0.82 
0.81 
0.37 

0.84 

0.47 

0.64 

0.55 

0.69 

0.28 

0.78 

0.72 

0.88 

0.56 

0.85 

0.78 

0.86 

0.85 

0.77 

" MQving seasonal indez prior to 1926. The indez for 1922 taken as representa
tive of the period 1919-25. 
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TABLE XXXIII (CONTINUED) 

Periods qompared 

Series 
(1) 

'I 2' 

($) (8) 

American Cheese, Produc-
tion ....•............... 1920-24 1925-29 

Cheese, Receipts at 5 Pri-
mary Markets ..••.•.... 1920-24 1925-31 

Cheese, Cold Storage 
Holdings ................ 1917-23 1924-31 

Eggs, Receipts at 5 Pri-
mary Markets .......... 1919-24 1925-31 

Eggs, Cold Storage Hold-
ings ..................... 1915-21 1922-31 

Dressed Poultry, Receipts 
a.t 5 Primary Markets .... 1920-24 1925-31 

Dressed Poultry, Cold 
Storage Holdings •....... 1916-22 1923-31 

Cottonseed, Receipts at 
Mills .............•...•. 1919-24 1925-31 

Cottonseed Oil, Refined, 
Production ...........•• 1919-24 1925-31 

Cottonseed Oil, Refined, 
Stocks .................. 1920-24 1925-31 

Raw Sugar Meltings ....... 1909-19 1919-28 
Raw Sugar Stocks .•••....• 1912-24 _ 1922-28 

TEXTILES AND SHOES 

Cotton, Receipts into 
Sight ...............•... 1919-24 

Cotton, Visible Supply ..... 1919-27 
Cotton, Stocks at Public 

Warehouses ............. 1914-22 
Cotton, Stocks at Mills .... 1912-19 
Raw Wool Consumption ... 1918-23 
Shoe Production ..•..••••. 1922-26 

AUTOMOBILES AND THEIR MATElIIALS 

Crude Rubber Imports ...•. 1919-24 
Inner Tube Production .•.•. 1920-26 
Fabric Consumed in Auto-

mobile Tires ..........•. 1921-25 
Petroleum Output ...•••.. 1913-22 

1925-31 
1927-3Q 

1923-.31 
1919-27 
1924-31 
1926-31 

1925-31 
1925-31 

1924-31 
1923-30 

Total 
Deviations 
of Seasonal 

Index 
Period . 

1 2 
W (5) 

368 348 

215 189 

414 259 

572 503 

809 775 

617 521' 

465 460 

1055 1057 

634 644 

412 364 
284 172 
556 487 

724 
344 

329 
231 
54 
78 

130 
50 

96 
28 

911 
424 

444 
216 
61 

123 

'SO 
121 

·142 
29 

Total 
Discrep-

ancy Index 
between of 
Seasonal Simi
Indexes larity 

(6) (7) 

42 

62 

14 

64 

59 

118 

92 

115 

92 

83 
87 

222 

0.88 

0.67 

0.95 

0.87 

0.92 

0.77 

0.80 

0.89 

0.86 

0.77 
0.50 
0.54 

221 0.76 
41. 0.90 

99 0.89 
34 0.84 
79 -0.30 

103 0.16 

73 
110 

73 
18 

0.09 
0.09 

0.49 
0.38 
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TABLE XXXllI (CON'I'INUBD) 

Total 
Deviations Total 
of Seaaonal Discrep-

Index &Dey Index 
Periods ~ompared Period between of . , . Seaaonal Simi-

Seriel 1 2 1 2 Indexes larity 
(I) (I) (S) W (6) (6) (7) 

Guoline Production •••.••• 1917-23 1924-30 39 26 17 0.35 
Gaaoline, Domestic Con-

IUDIption ............... 1918-25 11126-30 189 136 27 0.80 
Guoline, RefiJlerie8' Stocke.1919-24 1924-28 203 135 17 0.87 
Steel IDiot Production ..... 192~25 1926-31 77 90 92 -0.02 
Steel 8h~ Production ••••• 1919-24 1924-28 108 76 39 0.49 
P-naer Car Production .• 1919-25 1925-31 158 263 151 0.43 

CONII1'IlUCl'JON AND CON8TBUCl'ION MATEIIlAL8 

Buildina Permits lamed" •. 1915-21 1922-28 136 128 87 0.35 
Contracts Awarded, 

Total" ................. 1919-23 1923-31 216 145 72 0.67 
Contract8 Awarded, Resi-

dential" ................ 1919-23 1923-31 150 138' 42 0.72 
Contracts Awarded, Com-

mercial ................. 1919-23 1923-31 212 122 75 0.39 
Contracts Awarded, Edu-

eationai ................ 1919-23 1923-31 362 222 112 0.50 
Contracts Awuded, Pub-

lic and Semi-public •.••.• 1919-23 1923-31 302 186 96 0.49 
COlltracts Awarded, Pub-

lic Worke and Utilities ••• 1919-23 1923-31 ass 240 86 0.64 
PortJand Cement Produc-

tion .................... 1912-24 1924-30 222 254 48 0.81 
Portland Cement Ship-

ments .................. 1912-24 1922-28 364 404 66 0.84 
PortJand Cement Stocke ... 1911-24 1924-30 254 230 30 0.87 
Southern Yellow Pine 

Production ............. 1917-23 1923-31 54 42 22 0.48 
Western Pine Production ••• 1917-24 1924-31 354 259 45 0.82 

Fabricated Structural 
Steel, New Orders ........ 1915-21 1922-28 108 64 58 0.09 

Bath Shipments ........... 1917-24 1924-30 113 162 92 0.43 
Bath Stocke .............. 1919-24 1924-30 269 114 36 0.68 
Lavatory Shipments ....... 1919-24 1924-30 70 127 91 0.28 

Lavatory Stocke ••••••••.•• 1919-24 1924-30 III 63 32 0.49 

Sink Shipments .•••••••.•• 1919-24 1924-30 79 126 100 0.21 

Sink Stocke ............... 1919-24 1924-30 129 90 36 0.60 

• Firat period used as base. 
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The indexes of similarity suggest certain tentative gener
alizations : 

(1) They indicate a rather considerable persistence of 
seasonal pattern from one period to the next. Of the seventy
one series for which comparisons are made twenty-four or 
slightly more than one-third show an index of + 0.80 or 
higher. In only twenty-three series are the indexes below 
+ 0.50 and in only nine series are they below + 0.30. The 
index of similarity has been defined as the percentage of 
total variations represented by variations common to both 
seasonal patterns. If an index of + 0.50 may be considered 
indicative of a marked persistence, then forty-eight out of 
seventy':one series may be said to be characterized by rela
tively stable patterns. 

(2) The distinct association between the index of simi
larity and the amplitude of the seasonal swing is substantial 
but not perfect, as is indicated by a rank coefficient of corre
lation for the later period of 0.63. The wider the seasonal 
swing the higher the index of similarity. In other words, 
the amount of disturbance that is introduced in the course 
of time into the seasonal pattern characterizing a given se
ries tends to be the same in series with both wide and narrow 
seasonal amplitudes. When this disturbance is put on a rela
tive basis, as it is in the computation of an index of similarity, 
it appears small for series with wide seasonal amplitudes 
and large for series with narrow seasonal amplitudes. The 
reason is clear. Changes in seasonal pattern are attributable 
on the one hand to secular movements in the factors making 
for seasonal changes, on the other, to the possible influence 
upon the seasonal indexes of non-seasonal factors, random or 
cyclical in character. Neither the·genuine changes in seasonal 
pattern nor those attributable to the influence of random or 
other non-seasonal elements upon the seasonal index need be 
related to the size of the original seasonal swing. 

(3) Seasonal patterns characterizing stocks of commodities 
seem to be more stable from period to period than those for 
the flow of commodities, such as production and shipments. 
This becomes apparent first when it is noted that for the 
eighteen stock series included among the seventy-one series 
in Table XXXIII the indexes of similarity run uncommonly 
high. For twelve of these eighteen series the indexes are 
+ 0.80 or over and only one series has an index below + 0.50. 
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Of these eighteen stock series sixteen may be compared 
with series on production, shipments or consumption of the 
same commodity. In fifteen of these sixteen comparisons 
the stock series shows a higher index of similarity than the 
series on the flow of the commodity. This showing is in no 
way due to the possibility that the seasonal swing in stock 
series is wider than that in the series on the flow of the com
modity, for if, instead of comparing the indexes of similarity, 
we compare the absolute discrepancy (column 6, Table 
XXXIn), we find that the stock series shows a smaller ab
solute discrepancy, that is, greater persistence of pattern, in 
eleven of the sixteen comparisons. 

It may be suggested that this higher persistence of pattern 
in stocks is attributable to the cumulative nature of the series. 
A. has often been remarked in preceding discussion, seasonal 
changes in stocks may be interpreted as a cumulative dis
crepancy between the seasonal indexes of shipments and pro
duction or of shipments and consumption. This may mean 
that when certain secular movements occur in the seasonal 
pattern of production, a similar change may be taking place 
in shipments or in the other related series representing the 
flow of the commodity. As a result, the successive discrepan
cies between production and shipments, or shipments and con
sumption, which determine the seasonal pattern of stocks, 
may not be changing as much, if at all. 

(4) Most of the low indexes of similarity, indicative of a 
significant change in pattern, are concentrated in one or two 
industrial groups. The lowest are in wool consumption, steel 
production, rubber imports, inner tube production, new orders 
of structural steel, shoe production and shipments of lava
tories and sinks. There are very few low indexes in food prod
ucts or in any series distinctly influenced by recurrent climatic 
Or conventional elements. 

The reasons for any significant change in sel.1sonal pattern 
can be discussed adequately only when industries are ex
amined separately, but some tentative suggestions may be 
made in the present connection. 

Since the original seasonal factors exercise their utmost 
influence at the two extremes of the flow of commodities the 
causes of any significant shifts in seasonal pattern should be 
sought first in the supply of raw materials and the demand for 



290 SEASONAL VARIATIONS IN INDUSTRY AND TRADE 

finished products. In the former one of the most common 
causes of any modification in seasonal pattern is a change in 
the geographic area covered by the series. Wheat marketing 
by farmers in the United States is treated as the same series 
through the years when the bulk of the grain is winter wheat 
coming from Kansas and· Nebraska and the years when a 
larger than usual proportion of spring wheat is coming from 
Minnesota and the Dakotas. Such shifts in the area of influ
ence of seasonal factors also affect series relating to building 
construction .. Thus data on contracts awarded are available 
for only a certain number of states in one period; and for a 
larger number in another. Also the seasonal pattern in ship
ments of some construction materials may reflect a shift in 
the geographic area where construction is being carried on, 
a shift that subjects the industry consuming these materials 
to different seasonal conditions. 

In the demand for finished products modifications in sea
sonal pattern may arise from two somewhat related factors: 
a change in the product, which makes its use more or less de
pendent upon seasonal factors creating discontinuity in de
mand, and the wider diffusion of its consumption, whichim
plies geographic or income group shifts in the consuming body 
and in its seasonal behavior. Thus in passenger cars both fac
tors were involved. In some food products technological im
provements in preservation and changes in consumers' habits 
were, without doubt, large~ influential in forming the sea
sonal pattern in demand. 

In many series changes in the seasonal pattern are a con
sequence of shifts in seasonal swing in several related series. 
This is especially true of essential industrial materials such 
as steel. If more steel is used in .railroad construction than 
in building construction and in the production of automobiles, 
the seasonal pattern of demand may be vastly altered. As 
more large residential buildings than one-family houses are 
built the seasonal pattern of demand for and hence in that of 
shipments of such commodities as baths, sinks and lavatories 
may change appreciably. . 

Indeed, a consideration of all the possible factors that 
might effect seasonal patterns would lead to the impression 
that stability should not be expected. The results of the com
parison, as shown in Table XXXIII, however, tend to sub-
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stantiate the usual assumption of time series analysis that 
seasonal swings are recurrent from period to period, espe
cially when their amplitudes are relatively large. 

In the case of our particular comparison there is reason 
to believe that the post-War period was not' very favorable 
for the assumption and testing of the stability of seasonal 
patterns. The early years were affected by the events of the 
recent past, which may be considered as an important random 
disturbance. Consequently, seasonal patterns during the years 
1924-31 tended to depart further from patterns prevailing in 
preceding years than would patterns in any similar suc
cessive periods characterized by more 'normal conditions'. 
This becomes clear in the next set of comparisons, between 
seasonal patterns in any pair of years of a moving seasonal 
index. 

b. Withi,. Moving Seasonal Indexes 01 Production and Em
ployment 

For industrial production and employment several constant 
and moving seasonal indexes were computed by the Research 
Division of the Federal Reserve Board for the years since 
1919. Of the fifty-six series on industrial and mineral pro
duction eight were found not to possess consistent seasonal 
variations, nineteen could be analyzed with the aid of constant 
seasonal indexes and twenty-nine showed such a change in 
their seasonal swings that moving seasonal indexes had to be 
computed. For these last twenty-nine series indexes of simi~ 
larity were calculated in order to measure the significance of 
the change in pattern described by the moving seasonal in
dexes. Most of the indexes were available since 1919 and com
parisons were made between the patterns for 1919, 1926 and 
1931. For a few series, analyzed only since 1921, comparisons 
were made between the patterns for 1921, 1926 and 1931. 

The following tentative conclusions are suggested by Table 
XXXIV. 

(1) The indexes of similarity generally run below those ob
tained in Table XXXIII for comparisons of patterns between 
periods. Thus, in column 11, in which the indexes run on the 
whole higher than in column 10, seven out of twenty-nine in
dexes run above +0.80, eleven run below +0.50, and as many 
as seven, below +0.30. 
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This lower run of indexes is to be expected in view of the 
greater precision of the moving seasonal indexes in reflecting 
any changes in seasonal pattern. But even though the indexes 
of similarity based upon these year-to-year comparisons run 
lower than those derived from comparisons for periods, it may 
be seen that the persistence of pattern indicated is fairly high. 

(2) As in the preceding comparison there is a definite posi
tive association between the amplitude of the seasonal index 
and the measure of the persistence of its pattern. Thus, an 
index of rank correlation between the items in column 6 and 
in column 11 is +0.45, a value lower than that for Table 
XXXIII but still indicative of a significant association. 

(3) The change in seasonal pattern is greater in the early 
post-War years than in the more recent period. The indexes in 
column 11 generally run higher than those in column 10. Of 
the twenty-six series for which such comparison is possible 
eighteen show higher indexes of similarity for the comparison 
between 1926 and 1931 than for that between 1919 (or 1921) 
and 1926 (or 1925). In two series· the two indexes are about 
equal, and in only six is the index for the early period higher 
than that for the later. 

TABLE XXXIV 

INDEXES OF SIMILAlUTY BETWEEN MOVING SEASONAL INDEXES FOR SELEC'l'EJ) YEARS 

INDUSTRIAL PRoDUCTION 
Total 

Total Discrep- Index of 
Deviations ancy Similarity Series between of Seasonal Seasonal between 

Index Indexes 
,.---Jo----., ~ 

·Years Compared Years Compared 1 2 1 2 
, , " • , and and and and 

1 2 3 1 2 3 2 3 2 3 
(1) (e) (8) W (6) (6) (7) (8) (9) (10) (11) 

Wheat Flour Produc-
tion .•.•.•••.•.••• 1919 1926 1931 190 120 90 66 34 0.45 0.72 

Cattle Slaughtered •• 1919 1926 1931 154 98 98 19 2 0.81 0.98 
Calves Slaughtered .: 1919 1926 1931 126 64 68 30 14 0.53 0.18 
Sheep and Lambs 

Slaughtered ...•••. 1919 1926 1931 140 54 56 29 16 0.46 0.10 
Hogs Slaughtered .•• 1919 1926 1931 234 188 180 38 15 0.80 0.92 
Cigar Production •••• 1919 1926 1931 60 130 154 54 30 0.58 0.11 
Cotton Consumption. 1919 1926 1931 20 10 68 18 32 -0.11 0.54 
Wool Consumption •• 1919 1926 1931 66 82 18 136 11 -0.66' 0.87 
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TABLE XXXIV (CONTIlrUID) 

Total 

Total Discrep-
Index of 

Bene. Deviations aney Similarity between of Seasonal Seasonal between 
Index Indexes 
~ \ 

YelU'll Compared ~ eIU'II <?omp-:-ed.!d 2 1 2 . 
3 

and and and 
1 2 1 2 3 2 3 2 3 

(I) (I) (3) (.f) (6) (8) (1) (8) (9) (10) (II) 

Calf and Kip Leather 
Production ....... 1921 1926 1931 82 M 146 24 115 0.81 -0.37 

Goa' and Kid Leather 
Production • • • • • •• 1921 11128 1931 50 M 48 18 90 0.79 -0.07 

Shoe Production •••• 1919 1925 1930 M 88 106 20 56 0.77 0.36 
Pneumatio Tire Pr0-

duction ••••••••••• 1921 11128 1931 82 80 170 22 29 0.12 O.M 
Inner Tube Produc-

tion •• , ••••••••••• 1921 11128 1931 50 12 158 45 46 0.38 0.36 
Po1iabed Plate GI .. 

Production ••••••• 1926 1931 46 82 17 0.63 
PUleDgel' Carll" •••• 1919 1925 1930 134 134 250 46 51 0.66 0.62 
Truc:k8 '" •••••••••• 1925 1930 122 148 42 0.66 
Steel Ingo& Produo-

&ion •••••••••••••• 1919 1926 1931 28 62 76 76 48 -0.23 0.23 
Lumber Production •• 1919 11128 1931 88 52 60 21 14 0.60 0.73 
Cemen' Production.. 1919 1926 1931 228 230 264 28 24 0.88 0.90 
Shipbuilding •••••••• 1919 1926 1931 94 234 290 221 246 0.D6 -0.05 
Mechanical Woodpulp 

Production • • • • • •• 1919 1926 1931 162 134 128 40 25 0.70 0.81 
Chemical Woodpulp 

Production • • • • • •• 1919 1926 1931 62 32 24 49 19 -0.47 0.41 
Box Board Produc-

tion .............. 1919 1926 1931 68 40 52 33 20 0.18 0.50 
Wrapping Paper Pr0-

duction ........... 1919 11128 1931 60 32 18 42 29 -0.31 0.09 
Paper Box Produc-

tion .............. 1926 1931 66 68 45 0.32 

Anthracite Coal Out-
PU& ............... 1919 1926 1931 46 40 102 37 34 0.08 0.15 

BituminoUII Coal Out-
pu~ ••••••••••••••• 1919 1926 1931 52 100 102 87 4 0.13 0.96 

Beehive Coke Produc-
tion •••••••••••••• 1919 1926 1931 82 176 160 190 11 -O.OS 0.94 

Silver Production •• , 1921 1926 1931 42 26 54 30 20 -0.15 0.23 

• PlUllenger carll and nuw combined in 1919. 
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It is possible that this difference is attributable to differ· 
ences in the length of the intervals between the indexes com 
pared; only five years elapse between 1926 and 1931 while 
seven years separate 1919 from 1926. It seems more likelYj 
however, that during the early post-War years the change from 
the abnormal conditions prevailing at the close of the War 
and during the first post-armistice years to the more settled 

TABLE XXXV 

INDIilXES OF SIMILAlUTY BETWEEN SEAsoNAL INDilX&S FOB SELECmD YEABS 

EMPLOlI'MElNT IN MANUFAC1'URlNO INDUSTBIElS 

Series 

Total 
Deviations 
of Seasonal 

Index 

Total 
Discrep-

ancy 
between 

Seasonal 
Indexes 
,..-A-, 

Index of 
Similarity 
between 

Years Compared YearS Compared 1 2 
1 ; 3' 1 ; 3 \ a'2d 3d 

1 2 
and and 
2 3 

(1) (.e) (S) W (6) (6) (7) (8) (9) (10) (11) 

Flour ............... 1919 
Baking ............. 1919 
Slaughtering and Meat 

Packing .......... 1919 
Sugar Refineries 

(Cane) ........... 1919 
Cigars and Cigarettes. 
Chewing and Smoking 

Tobacco ......... . 
Cotton Goods ...... '1919 
Dyeing and Finish-

ing ............... 1919 
Shirts and Collars. . .. 1919 
Millinery ........... 1919 
ShQes ............... 1919 
Rubber Goods and 

ShoeliJ ........... .. 
Automobiles ......•. 1919 
Glass .......•..... '.' 1919 
Hardware .... ;...... 1919 
Cement ............ 1919 
Stoves ............ .. 
Furniture ........... 1919 
Fertilizer .......... . 

1925 1930 65 43 25 15 12 0.64 0.7~ 
1925 1930 22 17 17 9 5 0.45 0.70 

1925 1930 30 43 25 46 48 -0.07 -0.12 

1925 1930 99 68 38 26 60 0.62 0.12 
192§ 1930 30 36 25 0.3(] 

1925 1930 22 39 32 O.lS 
1925 1930 8 35 21 58 15 -0.64 0.51 

1925 1930 20 26 22 46 7 -0.77 0.7~ 
1925 1930. 29 26 27 25 22 0.05 O.1e 
1925 1930 82 90 120 45 40 0.46 O.5e 
1925 1930 15 32 33 43 17 -0.33 0.47 

1925 
1925 
1925 
1925 
1925 
1925 
1925 
1925 

1930 53 
36 
29 

1930 52 
1930 45 
1930 16 
1930 70 
1930 

·11 
54 
49 

18 28 
244 

1930 
1930 

48 
59 
31 
13 
60 
49 
46 

232 

51 
41 15 
32 32 
20 10 
17 6 

28 
30 30 

54 

-0.15 
-0.11 
--().81 

0.68 

-0.06 

-0.0e. 
0.58 

-0.12 
0.06 
0.89 
0.43 

-0.05 
0.77 
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conditions of the years after 1921 was rather rapid and sub
stantial. In other words, the seasonal swings of 1919 still bore 
the heavy impress of the War while 1926 was a year of much 
more normal conditions. Confirming evidence is found in the 
movement of seasonal amplitude. 

For employment the Research Division of the Federal Re
serve Board computes moving seasonal indexes for nineteen 
branches of manufacturing industry, most of them from 1919 
to 1930. Indexes of similarity between seasonal indexes in 
1919, 1925 and 1930 are presented in Table XXXV. 

The indexes of similarity run still lower than in industrial 
production, but it seems probable that this is largely because 
the seasonal movements in employment are much narrower. 
Only one index of similarity is above +0.80, eight of the nine
teen are above +0.50, and as many as eight are below +0.30. 

The association between the seasonal amplitude and the 
size of the index of similarity is appreciably lower than in the 
two preceding comparisons although a coefficient of rank 
correlation of +0.25 is still indicative of some measure of 
positive association. 

Again the indexes of similarity between 1925 and 1930 are 
on the whole higher than those between 1919 and 1925. This 
is true of ten out of the fourteen possible comparisons, while 
in one other the difference between the two indexes is rather 
slight. 

c. Yea,. by Yea,. 
The changes of seasonal pattern in time have been mea

sured so far only from period to period. °But whenever aver
age seasonal indexes are computed, as was done in our study, 
it becomes important to measure the persistence of the pat
tern not only from one period to the next but for every year 
within each period. It is important to :find out how greatly 
short-time changes in seasonal pattern qualify the significance 
of the seasonal index, assumed to be average for the entire 
period. 

Short-time shifts in seasonal pattern occur quite frequently 
and their presence can be ascertained rather easily. They 
affect not only all the numerous time series that deal with the 
flow of agricultural crops to markets, shipments of crops from 
central markets, exports and stocks of crops at primary 



TABLE XXXVI 

CoBBSLATION YEAR BY YEAR BI!1l'WBEN AVERAGE SEASONAL INDI!lXI!J8 AND THE PII:BCIIlNTAGE DEvIATIONS OF THJ!l 
ORIGINAL DATA FROM THE MOVINO AVERAGE ~ 

iQ 
0> 

PRODUCTION, RECEIPTS AND CoNSUMPTION 

Coefficient of Correlation by Years r rn 
Sum of for the trj 

f 
. , >-Series 8" 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1930-1 Period rn 

0 
Wheat, Marketing by ~ . Farmers ••.••••••••••.• 55,245 0.99 0.96 0.99 0.99 0.97 0.97 0.99 0.95 0.99 0.99 0.91 0.95 t" 
Wheat, Receipts at Pri-

~ mary Markets ••.•••••. 22,668-44,412 0.83 0.94 0.97 0.96 0.81 0.99 0.87 0.88 0.95 0.98 0.94 0.91~.91 

~ 
Wheat Flour Production .• 2,515-1,021 0.83 0.83 0.84 0.94 0.96 0.96 0.90 0.95 0.90 0.89 0.91 0.96 0.97 0.~.90 >-
Wheat Flour Consump-

:j 
0 

tion •••••••••••••••.••• 1,610 0.86 0.94 0.89 0.96 0.89 0.89 0.77 0.79 0.70 0.80 0.80 0.84 Z 
Cattle and Calves, Re- rn 

...... 
ceipts at Primary Mar- Z 
kets ••••••••••••••••••• 4,290-3,262 0.94 0.93 0.93 0.97 0.97 0.96 0.94 0.97 0.93 0.94 0.96 0.93 0.92 0.9~.95 ...... 

Beef and Veal Produc- Z 
t:l 

tion ••••••••••••••••••• 661 0.84 0.90 0.93 0.82 0.82 0.88 0.91 0.83 0.88 0.80 0.74 0.88 ~ 
Beef and Veal Consump- rn 

>-3 
tion ••••••••••••••••••• 749-508 0.73 0.92 0.77 0.75 0.92 0.87 0.82 0.83 0.85 0.70 0.92 0.87 0.82 0.7~.84 ~ Sheep and Lambs, Re-
ceipts at Primary Mar- >-Z 
kets •••••••••••••••••• 11,921-0,901 0.97 0.98 0.96 0.92 0.98 0.97 0.99 0.96 0.99 0.99 0.98 0.97 0.96 0.~.97 t:l 

>-3 
Lamb Production •..••••• 360 0.88 0,48 0.66 0.82 0,44 0.59 0.81 0.81 0.61 0.73 0.82 0.69 ~ Mutton and Lamb Con- t:l 

sumption •.......•..••. 883-302 0.83 0.81 0.70 0.76 0.78 0.75 0.71 0.63 0.76 0.71 0.58 0.83 0.84 0.7~.71 trj 



TABLE XXXVI (OOlfTUlV.) 

= Sum of Coefficient of Co~latiO/l by Yeara r . fort.he 
Seriel .. 1919 1920 1921 1922 1923 1m 1925 1920 11m 1928 1929 1930 • Period 1113G-l 

Hogs, Reoeipts at Pri. 

~ mary Markets ••••••••• 4~,346 0.99 0.93 0.97 0.98 0.95 0.93 0.96 0.97 0.75 0.112 0.96 0.98 0.97 0.n.4.90 

Pork Production ••••••••• 3,201 0.94 0.91 0.92 0.93 0.94 0.87 0.77 O.SS 0.94 0.98 0.96 0.88 
Pork Products, Apparent ~ 

COllBUmption •••••••••• 615 0.83 0.87 0.78 0.96 0.84 0.79 0.65 0.86 0.86 0.87 0.83 

~ Cotton COllBUmption •••• 502" 0.03 0.14 0.45 0.92 0.82 0.84 0.81 0.63 0.81 0.75 0.93 0.72 0.77 

Wool COllBUmption ...... 340-449 0.02 0.54 0.74 0.12 0.60 0.81 0.82 0.84 0.73 0.71 0.83 0.63-4.05 0.37-0.74 ~ ... 
Hosiery Production •••••• 456 0.76 0.75 0.86 0.92 0.91 0.84 0.81 0.71 0.81 Z 

Shoe Production ••••••••• 735-1,803 0.84 0.96 0.94 0.84 0.99 0.94 0.96 0.94 0.83 0.89-0.93 ~ Pa9l!enger Car Produc-
tion ................... 2,664-8,327 0.67 0.87 0.90 0.86 0.36 0.57 0.81 0.99 0.95 0.95 0.90 0.92 0.70-0.86 

~ • Inner Tubes Production •• 32~1,875 0.69 0.37 0.60 0.44 0.53 O.SS 0.86 0.94 0.96 0.91 0.47-0.78 

§ Steel Ingot Production ••. 691-972 0.58 0.34 0.27 0.92 0.89 0.73 0.96 0.76 0.66 0.96 0.98 0.63-0.86 

Contracts Awarded, Total. 4,83~2,415 0.87 0.89 0.98 0.82 0.88 0.75 0.96 0.94 0.80 0.75 0.92 0.91-0.80 ~ 
Contracts Awarded, 

0.95 '0.84 0.87-0.82 Residential •••••••••••• 3,514-2,416 0.87 0.91 0.89 0.64 0.84 0.89 0.81 0.90 0.88 

• Index for 1921-31 only. ~ .., 
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stages of distribution, etc., but also the series that portray 
seasonal variations in consumers' deman.d due mainly to cli
matic conditions. In agricultural crops the exact month of 
harvest may not be the same every year. In retail trade the 
best example is afforded by the shift of the Easter holiday 
from March to April .. Shifts in the exact date on which a new 
climatic season is really ushered in affect the sales of apparel, 
consumption of seasonal foods, someth::nes even the beginning 
of construction operations or of water transportation. 

The effect of these changes on the persistence of seasonal 
patte~n from year to year can be measured, if only approxi
mately, by the coefficient of .second moment correlation be
tween the percentage deviations of original data from the 
moving average and the deviations of the constant seasonal 
index from 100. If the coefficient is high year in and year out 
the inference may be drawn that the seasonal pattern is stable 
and that the non-seasonal changes, if present, are uncorrelated 
with the seasonal pattern. If the correlation is low, it is a 
definite indication of the importance of changes that are 
either non-seasonal in character, or if seasonal, different from 
the established constant seasonal pattern. 

Table XXXVI presents these coefficients of correlation for 
twenty-two series relating to industrial activity. These coeffi
cients are a by-product of the measurement of annual changes 
in seasonal amplitude, and the series were chosen' so as to 
represent various groups anll aspects of industrial activity. 
In addition to the measures that record the association for 
every calendar year, the table gives also the ~oeffi~i~.~or
relation for the period as a whole (or for two periods, if two 
constant seasonal indexes were computed) and the sum of 
the squares of the deviations of the seasonal index from 100, 
a measure of seasonal amplitude. 

Table XXXVI suggests the following observations: 
(1) The coefficients of correlation run rather high. Those 

for the period as a whole range from 0.69 (considering the 
second period only) to 0.97. For single series the range is, of 
course, more appreciable; for some the coefficient in a single 
year falls close to 0 or even below it (cotton consumption in 
1920 and 1921, wool consumption in 1930-31). But for several 
series the coefficients are uniformly· high. Thus, for wheat 
marketing by farmers, receipts of cattle and calves, receipts 
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of sheep and lambs, the r's do not fall below 0.90; for wheat 
receipts at primary markets, wheat flour and shoe pt'oduction, 
they do not fall below 0.80. These high values tend to indi
cate the importance of the average seasonal patterns as com
pared with other changes of a seasonal or non-seasonal char
acter in the deviations of the original data from the moving 
average. 

(2) As should have been expected, the magnitUde of the 
correlation coefficients is closely associated with seasonal am
plitude. For the more recent period the rank correlation be
tween the column of Sum of 8 2 and the r's (the latter taken 
for the period) is +0.77. For two selected years a similar 
index of rank correlation is +0.63 (for 1924) an9, +0.70 (for 
1929). The indication is thus strong that, as in the case of the 
modifications in pattern from period to period, the absolute 
size of such modifications in pattern from year to year is 
unrelated to the magnitude of the seasonal swing. In series 
with conspicuous seasonal variations these disturbances in 
seasonal pattern are not sufficiently greater than in series 
with relatively mild seasonal swings to offset the difference in 
the amplitude of the constant seasonal variation. 

(3) In view of the close association between seasonal ampli
tude and the measure of the persistence of the pattern, a more 
precillely specific measure of the latter could be established if 
we allowed for the differences in seasonal amplitude and pro
ceeded to ascertain which series show a stability of pattern 

. higher or lower as compared with fhe measure associated with 
amplitude. A simple if somewhat crude way of doing this is 
to rank the series by both amplitude and the r's and observe 
the difference in ranks. This is done in Table XXXVII us~g 
the r's for the entire period and for two selected years, 1924 
and 1929. 

This comparison reveals interesting diffe!ences among the 
series. Wheat flour production, receipts of cattle and calves, 
beef production, beef consumption, receipts of sheep and 
lambs, consumption of mutton and lamb, and production of 
hosiery and of shoes, all show a higher stability of pattern 
than that to be expected from the seasonal amplitude char
acterizing these series. Wheat receipts (and to a less extent, 
marketing by farmers), passenger car production, automo
bile tires and tubes, steel ingots and the two building con-
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tra.ct series, on the contrary, show a persistence of seasonal 
pattern considerably below that which might be expected from 
the large, seasonal amplitudes characterizing these series. It 
seems evident that this division of series into those which are 
relatively stable seasonally from year to year and those which 

TABLE XXXVII 

COMPARISON OF RANKS BY SIIlASONAL AMPLITUDE AND BY STABILITY OF PATTERN 

PIIODUCTION, RECEIPTS AND CONSUMPTION 

(ranks in increasing wder /w both variables) 

Difference between Ranks 

,..S for 
the Period 

Wheat, Marketing by Farmers ............ . 
Wheat, Receipts at Primary Markets ....... . 
Wheat Flour Production ................... . 
Wheat Flour Consumption ................. . 
Cattle and Calves, Receipts at Primary 

Markets ................................ . 
Beef and Veal Productipn ................ .. 
Beef and Veal Consump~on .............. u 

Sheep and Lambs, Receip~ at Primary 

+1 
+3 
-6 

o 

-3 
-6 
-6 

Markets ................ , ................ '-2 
Lamb Production "" ..... ~ .. .. .. .. .. .. .. . + 1 
Mutton and Lamb Consumption............ -1 
Hogs, Receipts at Primary Markets......... + 1 
Pork Production ............. ';" ...... " ". + 1 
Pork Products, Apparent Consumption..... - 3 
Cotton Consumption ............ .'," .. • .. . + 1 
Wool Consumption ................. \..... 0 
Hosiery Production .................. ..... - 4 
Shoe Production ....... '............... •..• - 7 
Passenger Car Production................... + 6 
Inner Tubes Production .•••....•••.....• \. + 8 
Steel Ingot Production..................... + 3 
Contracts Awarded, Total.................. + 7 
Contracts Awarded, ResidentiaL............ + 6 

. 
"'S for 

1924 

o 
+1 
-7 
-5 

+1 
-2 
-5 

-1 
-7 
-3 
+4 
+3 
+2 
-3 
-3 

o 
-5 

+15 
o 

-3 
+6 

+12 

r's fo; 
1929 

-4 
-3 
-8 

-2 
o 
o 

-2 
o 

-3 
o 

-5 
-5 
-7 
+2 
-2 
+6 
+8 
+8 

are not agrees very well with the 'howing of the indexes of 
similarity between periods. The orces that are conducive 
to changes in seasonal pattern fr m period to period affect 
relative stability from year to ye 

Similar results' are obtained w en the coefficients of cor
relation are observed for payrolls n eleven selected branches 
of manufacturing activity. 



TABLE xxxvm 
CoIlUiLATlON YKAII BY YKAII IIm'WDN AVEBAGII SEASONAL INDIXJ:8 AND "HI PaIcBN,,_ DBVlATlON. or n. OII1mNAL 1M". 

~ nOM "HI MOVINO AVlalAGli 

PA TROLLS IN SII:LBCTBD MANt7J'AC'I'UIIUfO IJfDVImIDII 

Coefficient of CorrelatioD by Yeal'l , 
~ Series 

, • fartha 
SumoC" 1924 1925 1926 1927 1928 1929 1930 1930-1 Period 

~ Flour Milling ............... 175 0.93 0.85 0.98 0.85 0.92 0.93 0.84 0.97 0.88 

Sugar RefiniDg, CaDe .•••••••• 262 0.87 0.82 0.72 0.88 0.39 0.77 0.78 0.79 0.73 0 
~ 

CottoD Goode ••••••••••••••• 232 0.93 0.89 0.97 0.75 0.76 0.86 0.96 0.74 0.83 ... 
Z 

MeD's ClothiDg •••••••••••••• 633 0.94 0.95 0.94 0.98 0.95 0.92 0.85 0.70 0.91 m 
WomeD's Clothing ••••••.•••• 2,950 0.98 0.96 0.90 0.94 0.98 0.98 0.96 0.94 0.95 ~ Boots aDd Shoes ••••••••••• ;. 596 0.58 0.86 0.84 0.98 0.96 0.93 0.84 0.66 0.85 

> 
P888eDger CBI'I •••••••••••••• 1,323 0.70 0.63 0.71 0.98 0.88 0.87 0.87 0.91 0.84 to' 

Auto Tires aDd Tubes •••••••• 498 0.04 0.80 0.38 0.94 0.71 0.86 0.96 0.91 0.68 i Furniture ••.•••••••••••••••• 357 0.82 0.88 0.97 1.00 0.98 0.83 0.74 0.73 0.87 

IroD aDd Steel •••••••..•••••• 262 0.85 0.69 0.66 0.92 0.90 0.34 0.86 0.90 0.70 

CemeDt •••.••••.•..••••.•••• 763 0.93 0.92 0.95 0.98 0.96 0.99 0.94 0.93 0.91 

Co> 
0 ... 
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Thus in Table XXXVIII also the coefficients run rather high, 
those for the period ranging from 0.68 to 0.95. Two of the 
series, c~ment and women's clothing, show coefficients that do 
not fall below 0.90 in any single year, and in one other, 
flour milling, the measures do not decline below 0.80. There is 
also a marked association between seasonal amplitudes and 
the coefficients of correlation, expressed by a coefficient of 
rank correlation for the period of +0.45. 

The most significant correlation appears when the differ
ences in rank are studied, with the series arrayed in the order 
of their seasonal amplitude and the magnitude of the ,.'s. In 
such 3: comparison, flour milling, cotton goods, men's clothing, 
furniture and cement appear as a group whose stability of 
pattern is greater than expected; shoes, passenger cars, auto
mobile tires and tubes, and iron and steel, as a group whose 
stability of pattern is less than expected. This division con
firms, on the whole, the showing made in the larger number 
of series on production, receipts and consumption. 



CHAPTER XI 

TEMPORAL CHANGES IN SEASONAL AMPLITUDE 

GENERAL CHARACTERISTICS 

A IItudy of changes in seasonal pattern is valuable in so far 
a8 it reveals the forces that determine their direction and 
magnitude. But in themselves shifts in seasonal pattern do 
not mitigate or increase the burden imposed by seasonal vari
ability. So long as the size of the seasonal swing remains the 
same, varying seasonal patterns in production are possible 
with the same surplus equipment, surplus volume of labor 
and surplus raw material. This would not be true were the 
different industries so adjusted as to achieve relative stabil
ity in the utilization of the common productive factors by 
dovetailing their seasonal swings. In that case, a change in 
seasonal pattern in one industry would increase the seasonal 
burden on the common productive factors unless an offsetting 
shift occurred in the seasonal pattern of another industry. 
However, since such close interlocking of industries does not 
prevail in the economic system of today, changes in seasonal 
pattern alone have no direct implication for the economic bur
den of seasonal variations. 

Changes in the magnitude of the seasonal swing, however, 
. are" of direct economic significance. If the amplitude expands, 
if the rate of activity declines to lower levels at the se~sonal 
trough and rises to higher levels at the seasonal peak, if the 
large departures from the annual average become more con
tinuous, it seems clear that, other conditions remaining the 
same, the strain on productive factors specifically associated 
with the given industry becomes greater. More surplus equip
ment, labor and materials are necessary to enable the industry 
to produce at seasonal peak. On the other hand, a contraction 
in seasonal amplitude, other conditions remaining the same, 
means that there is less need for surplus productive factors. 
Similarly, variations in the size of seasonal commodity stocks 
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spell changes in the stock burden associated with the solution 
of the seasonal problem. 

For this reason especial importance is to be attached to the 
conclusions derived from the analysis of recent trends in the 
severity of seasonal variations. These conclusions may be 
summarized brieflly as follows: 

1. Changes in the size of the seasonal swing characterize 
almost all the series for which comparison from period to 
period was made. 

2. Changes in the relative size of the seasonal swing ap
, pear to be unrelated to changes in the absolute volume of the 
series, although in many series declines in the seasonal swing 
accompanied a rising trend in absolute volume. 

3. Seasonal swings became markedly smaller in commodi
ties dealing with consumers' goods for which demand is sea
sonally stable. In industries handling semi-durable and dur
able consumers' goods for which final demand is seasonal 
there was a noticeable trend toward wider • seasonal swings. 
The magnitude of seasonal variations of two basic agricul
tural raw materials, wheat and cotton, increased . 
... 4. These differing trends in the size of the seasonal swing 
appear to be attributable to the general downward drift 01 
prices, with its consequent worsening of the farmers' finan
cial condition; the spread of a hand-to-mouth buying polic, 
on the part of the distributive trades and consumers; thE 
existing and growing plant over-equipment of manufactur· 
ing industries; increasing seasonality of consumers' demand 
in semi-durable and durable finished goods, and decreasing 
seasonality of demand for perishable goods~ 

5. At least some if not all of these factors influencl 
changes in the magnitude of the seasonal swing from year t( 
year. The measurement of these changes in selected serie! 
indicates that they are associated in most instances with ac· 
tual or forecasted turns in the economic and business condi 
tions of the industry in question. These annual changes in thl 
size of the .seasonal swing in durable consumers' goods corre 
late invertedly with the movements in absolute volume. 

6. The increase in seasonal variations in industries pro 
ducing seasonal commodities was accompanied not only by "I 

larger surplus of capital equipment but also by greater sea 
sonal instability in employment and payrolls. 
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DETAILED COMMENTS 

A. Changes from Period to Period 
1. Average Seasonal Indexes 

Table XXXJU, which presented the indexes of similarity 
between seasonal patterns in two post-War periods, contains 
in columns 4 and 5 the measures of seasonal amplitude fOI 
the same two periods. These columns record the total devia
tions ot the seasonal indexes from 100 (summated, without 
regard to sign), and a direct comparison is thus equivalent 
to a con:tparison ot average deviations of the seasonal indexes, 
Since average deviations are much more sensitive measures 
of amplitude than ranges, the former are used throughout 
this chapter. 

A comparison of columns 4 and 5 shows that seasonal swing! 
have shrunk in some series and expanded in others. ThE 
grouping in Table XXXIX reveals the differences in behavior, 

Most of the· series appear to have undergone markec 
changes in the size of their seasonal swings, only six showing 
differences so small as to be of doubtful significance. Of thE 
sixty-five series that show significant changes, twenty-onE 
are characterized by rising seasonal amplitudes, forty-four b) 
declining. This simple count is, however, misleading, for in, 
teresting differences appear in the movements of seasona' 
amplitude among the various economic groups. Thus, of thl 
thirty-six series covering food products, only nine show l 
wider seasonal amplitude, and of these nine, two show merelJ 
an insignificant increase. Among the non-foods seasona 
amplitudes rise much more frequently-in fifteen series ou: 
of thirty-five. Furthermore, the various groups of buildin~ 
contracts and the series of commodity stocks help to swel 
unduly the number of indexes showing declining amplitude 
If only production or shipments of non-foods are considered 
and all building contracts are treated as one group, it is foun( 
that out of sixteen series only six show a declining amplitud~ 
while as many as ten show a rising amplitude. 

The seasonaI indexes whose amplitudes we are measurinl 
are in terms of percentages. Although it seems generaIly cor 
rect to assume that seasonal disturbances should be viewe( 
in relation to the current volume of activity or of stocks, fo: 
some purposes it may be of interest to express the seasona 
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TABLE XXXIX 

GROUPINO OF SERIES BY RISE AND DECLINE IN SEASONAL AMPLITUDE FROM THE 

W~ OR EARLY POST-WAR PERIOD TO THEl MORE RECENT PERIOD 

BERIES BaOWINO RIBINO AMPLITUDE -

Wheat, Marketing by Farmers 
Wheat, Receipts at Primary Markets 
Wheat, Shipments from Primary Mar-

kets 
Wheat Exports 
Beef and Veal, Cold Storage Holdings 
Butter, Cold Storage Holdings 
Evapora,ted Milk, Case . Goods, Pro-

duction 
Cottonseed, Receipts at Mills' 
Cottonseed Oil, Refined, Production' 
Cotton, Receipts into Sight 
Cotton, Visible Supply 
Cotton, Stocks at Public Warehouses 

Raw Wool Consumption 
Shoe Production 

Inner Tube Production 
Fabric Consumed in Tires 
Petroleum Output· 
Steel Ingot Production 
Passenger Car Production 

Portland Cement Production 
Portland Cement Shipments 
Bath Shipments 
Lavatory Shipments 
Sink Shipments 

SERIES SHOWINO DECLlNINO AMPLITUDE 

Wheat, Visible Supply 
Wheat Flour Production 
Cattle and Calves, Receipts at Primary 

Markets 
Cattle Slaughtered 
Calves Slaughtered 
Beef and Veal, Apparent Consumption 
Sheep and Lambs, Receipts at Primary 

Markets 
Sheep and Lambs Slaughtered 
Mutton and Lamb, Cold Storage JIold

ings 
Mutton and Lamb, Apparent 'Con-

sumption' 
Hogs, Receipts at Primary Markets 
Hogs Slaughtered 
Pork Products, Cold Storage Holdings 
Pork Products, Apparent Consumption 
Butter, Factory Production, . 
Butter, Receipts at .; Markets 
Butter, Apparent Consumption 
American Cheese Production 
Cheese, Receipts at 5 Markets 
Cheese, Cold Storage Holdings 
Eggs, Receipts at 5 Markets 
Eggs, Cold Storage Holdings' 
Dressed Poultry, Receipts at 5 Markets 
Dressed Poultry, Cold Storage Hold-

ings' 

• Insignificant changes. 

Cottonseed Oil, Refined, Stocks 
Raw Sugar Meltings 
Raw Sugar Stocks 

Cotton, Stocks at Mills 

Crude Rubber Imports 
Gasoline Production 
Gasoline Consumption 
Gasoline Stocks 
Steel Sheet Production 

Building Permits·, 
Building Contracts, Total 
Building Contracts, Residential 
Building Contracts, Commercial 
.Building Contracts, Educational 
Building Contracts, Public and Semi-

Public . 
Building Contracts, Public Works and 

Utilities 
Portland Cement Stocks 
Southern Yellow Pine Production 
Western Pine Production 
Structural Steel, New Orders 
Bath Stocks 
Lavatory Stocks 
Sink Stocks 
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variation in absolute units. These would indicate whether 
from one period to the next the average absolute amount of 
goods involved in seasonal variations had shrunk or expanded. 

Accordingly, the percentage changes in the absolute volume 
of each series and in the relative amplitude were compared 
for the two periods. Were seasonal amplitude more constant 
when measured in absolute than in relative units, the series 
with rising amplitude would have shown a contraction in abso
lute volume, while series with declining amplitudes would have 
shown expanding absolute volumes. 

However, in the comparison of the twenty-four series in 
which the relative seasonal index rose in amplitude, only 
three (wheat exports, cold storage holdings of beef and veal, 
and raw wool consumption) show a decline in absolute volume. 
Thus, had seasonal variations been computed in absolute 
units, a still larger expansion in amplitude would have been 
shown in twenty-one out of these twenty-four series. In view 
of this showing it is of little significance that of the forty-seven 
series whose relative seasonal indexes declined in amplitud6) 
all but five show mounting absolute volumes; even less, 
since the overwhelming number of industrial indexes in any 
growing country show rising trends. In most of these forty
seven series, it is true, the conversion of, relative seasonal 
variations into absolute seasonal variations would have re
vealed a greater stability of amplitude from one period to 
the next. This would have been attributable, however, not to 
any greater inherent stability of absolute seasonal amplitudes, 
but rather to the fortuitous coincidence of a declining relative 
seasonal amplitude with rising trends in absolute volumes. 

Another comparison will shed some light on the nature of 
the change in seasonal amplitude. In those series in which 
decline in seasonal amplitude of relative indexes is accom
panied by an opposite movement in absolute volumes, which 
was the larger change' If the degree to which the amplitude 
of the relative seasonal index declined was appreciably greater 
than that to which the absolute volumes expanded, then ob
viously the milder seasonal variation was not only relative 
but also involved a smaller absolute amount of goods. If 
the degree of the contraction in relative seasonal amplitude 
was appreciably less than that of the expansion in absolute 
volumes, the seasonal variations, in spite of a milder percent
age swing, involved a larger amount of goods. 
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TABLE XL 

GROUPING OF SERIES BY DEcLINE IN SEASONAL AMPLlTUDJ!l AND BY RIBJ!l IN 

ABsOLUTlil VOLUMIII 

Both Changes Are About 
Equal 

in 

Hogs Slaughtered 
Pork, Apparent Con

sumption 
Butter, Apparent Con

sumption 
Eggs, Receipts 
Western Pine Production 

Decline in Amplitude is 
Greater Than Rise in 

Absolute Volume 
in 

Wheat Flour Production 
Cattle Slaughtered 
Beef and Veal, Apparent 

Consumption 
Sheep and Lambs, Re

ceipts 
SheepandLambs, Slaugh

tered 
Mutton and Lamb, Ap

parent Consumption 
Hogs, Receipts 
Pork, Cold Storage Hold-

ings 
Butter Receipts 
Cheese Receipts 
Raw Sugar Meltings 
Southern Yellow Pine 

Production 

• Change in territory from one period to the next. 

Decline in Amplitude is 
Smaller Than Rise in 

Absolute Volume 
in 

Wheat, Visible Supply 
Butter, Factory Produc

tion 
American Cheese Pro

duction 
Cheese, Cold Storage 

Holdings 
Eggs, Cold Storage Hold-

ings 
Poultry, Receipts 
Cottonseed Oil, Stocks 
Raw Sugar Stocks 
Rubber Imports 
Gasoline Production 
Gasoline Consumption 
Gasoline Stocks 
Steel Sheet Production 
Building Permits 
Building Contracts, 

Total' 
Building Contracts, Resi

dential' 
Building Contracts, Com

mercial" 
Building Contracts, Edu

cational' 
Building Contracts, Pub

lic and Semi-Public" 
Building Contracts, Pub

lic Works and Utilities' 
Portland Cement Stocks 
Structural Steel, New 

Orders 
Bath Stocks 
Lavatory Stocks 
Sink Stocks 
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A comparison of percentage changes in the average devia
tion of the relative seasonal indexes with those in absolute 
volumes yields but an approximate answer to the question 
just formulated. However, the division in Table XL dis
closes interesting differences in the behavior of the various 
economio groups. 

Of the twelve series in which the decline in relative seasonal 
amplitude appears larger than the expansion in absolute 
volumes, all but one relate to the movement or stocks of 
food products. On the other hand, of the twenty-five series 
in which the expansion in the absolute volume was relatively 
greater than the decline in seasonal amplitude, there are 
only eight series relating to food products, of which five 
cover stocks. All records of flow of non-foods seem to in
dicate an expansion in absolute volume much more sharp than 
the shrinkage in seasonal amplitude. 

Thus, the consideration of the absolute size of seasonal 
swings only corroborates the difference that was manifest 
above between the relative seasonal movements of foods and 
non-foods from the War and early post-War years to the 
more recent period. This conclusion as to the decline in the 
former group and the increase in the latter is confirmed and 
extended by the study of the available moving seasonal 
indexes. 

2. Moving Seas.onal Indexes of Industrial Activity and 
Employment 

Of the moving seasonal indexes computed by the Research 
Division of the Federal Reserve Board, for thirty-one branches 
of industrial activity, twenty-three extend as far back as 
1919, the others going back to 1921, 1922 or 1923. For all of 
these the years covered were subdivided into two equal peri
ods and an average deviation computed for each. Table XLI 
assembles these average deviations and shows at a glance the 
trend in seasonal amplitude in the various branches of indus
trial activity. 

Here again seasonal swings in branches of activity dealing 
with food products decline almost uniformly •. Cigar produc
tion is the only exception and, for reason~ pOll~.ted out bel~w, 
it tends to confirm the rule. Seasonal swmgs 1D a few serIes 
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relating to the production of commodities other than foods 
also decline: goat and kid leather, lumber, woodpulp, both 
mechanical and chemical, wrapping paper and building con
tracts. It'may be said that seasonal swings declined in indus
tries whose activity is conditioned by climate (construction, 
lumber, mechanical woodpulp) and in industries that meet a 

TABLE XLI 

MEASURES OF .SEASONAL AMPLITUDE FOR Two SUCCESSIVB POST-WAR PERIODS 

SELECTED SERIES ON INDUSTRIAL PRODUCtION 
Average 

Deviation 
Series Period in Period . . . . 

1 2 1 2 

Flour Production ................... 1919-25 1925-31 12.3 8.3 
Hogs Slaughtered ................... 1919-25 1925-31 16.9 15.3 
Cattle Slaughtered .................. 1919-25 1925-31 10.0 8.3 
Sheep Slaughtered .................. 1919-25 1925-31 7.6 4.7 
Calves Slaughtered ...............•. 1919-25 1925-31 7.7 5.5 
Cigar Production ................... 1919-25 1925-31 7.5 11.7 
Cotton Consumption ................ 1919-25 1925-31 3.7 5.6 
Wool Consumption ................. 1919-25 1925-31 5.2 6.6 
Calf and Kip Leather Production .... 1921-26 1926-31 7.1 10.3 

Goat and Kid Leather Production .... 1921-26 1926-31 5.9 5.1 

Shoe Production .................... 1919-24 1925-30 5.5 8.4 

Pneumatic Tire Production .......... 1921-26 1926-31 6.4 10.3 

Inner Tube Production .•..........•• 1921-26 1926-31 4.5 10.6 

Polished Plate Glass Production ...•.. 1923-27 1927-31 3.9 5.7 
Steel Ingot Production ...•.....•..•. 1919-25 1925-31 4.3 5.4 
Passenger Car Production ........... 1919-24 1925-30 10.9 17.9 
Trucks, Production ................. 1922-26 1926-30· 10.5 12.0 
Lumber Production ................. 1919-25 1925-31 6.0 4.6 
Cement Production ................. 1919-25 1925-31 18.2 2M 
Building Contracts, Residential...... 1919-25 1925-31 8.8 7.4 
Building Contracts, All Other........ 1919-25 1925-31 15.7 11.9 
Shipbuilding ........................ 1919-25 1925-31 11.0 22.2 
Mechanical Woodpulp Production ... 1919-25 1925-31 13.0 10.8 
Chemical WoodpuIp Production .•..• 1919-25 1925-31 3.7 2.2 
Box Board Production ..........•... 1919-25 1925-31 3.7 3.8 
Wrapping Paper Production .....•... 1919-25 1925-31 3.4 1.9 
Paper Box Production............... 1923-27 1927-31 5.3 5.4 
Anthracite Coal Output ..•.......... 1919-25 1925-31 3.1 6.3 
Bituminous Coal Output ....•...••... 1919-25 1925-31 6.1 8.3 
Beehive Coke Production .........•. 1919-25 1925-31 11.3 13.9 
Silver Production ......... ; ......... 1922-26 1926-31 2.6 3.5 
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seasonally stable consumers' demand (food products, paper). 
Cigars are subject to a seasonal final demand, and therefore, 
although in the group of foods, they show expanding sea
sonal swings. 

Most of the series in which seasonal swings became wider, 
however, either describe an activity directly concerned with 
producing finished goods subject to intermittent demand by 
final consumers or record the production of a material for 
these groups of finished goods. Thus, series measuring cotton 
and wool consumption, output of shoes, tires and automobiles, 
shipbuilding, output of bituminous and anthracite coal all 
reflect production of consumers' goods for which final demand 
is seasonally variable. Calf and kip leather, polished plate 
glass and steel are materials for these consumers' goods. 

This somewhat more detailed and more significant formula
tion of the generalization concerning the trends in the size of 

TABLE XLII 

MUBUB18 0,. S£A80NAL AMPLlTUDIl 1'08 Two SUCCESBIVB POST-WAR PEiuODS 

SELIICTJID SElIIES ON INDUIITBIAL EMPLOYMENT 

Series Period . 
1 2 

Flour .............................. 1919-24 
Baking ............................. 1919-24 
Slaughtering and Meat Packing. • •••• 1919-24 
Sugar Refining, Cane ••••••...•.••••• 1919-24 
Cigars and Cigarettes.. .• •• ••• • • • •••• 1923-26 
Chewing and Smoking Tobacco and 

Snuff. • ••• • ••• . • • . • •••• .• •. •• • . ••. 1923-26 
Cotton Goods ..•••••......•...•.••• 1919-24 
Dyeing and Finishing •.•••....••.••• 1919-24 
Shirta and Collars....... .• • . . ••• . ••• 1919-24 
Millinery .......................... 1919-24 
Shoes, Leather •••••••••••.••••••••. 1919-24 
Shoes, Rubber. • .•• . •. . • .• • •• • . • ••.• 1923-26 
Automobiles ••••••••.•••..•••...••• 1919-24 
GIIllII •••••••••••••••••••••••.•••••. 1919-24 
Hardware .••••••••••...••••.••••••. 1919-24 
Cement .••••••••••••..••••.•..••••• 1919-24 
Stoves ............................. 1923-26 
Furniture ••• . • . • . . . . . • . . •• . • . • . . . • • 1919-24 
Fertilizers .......................... 1923-26 

192~ 
1925-30 
192~ 

1925-30 
1927-30 

1927-30 
1925-30 
1925-30 
1925-30 
1925-30 
1925-30 
1927-30 
1925-30 
1925-30 
1925-30 
1925-30 
1927-30 
1925-30 
1927-30 

Average 
Deviation 
in Period 

1 

4.6 
1.8 
2.7' 
7.6 
2.5 

1.8 
1.4 
1.6 
2.2 
6.6 
1.7 
4.2 
3.8 
3.7 
1D 
5.2 
4.0 
1.6 

20.7 

. , 
2 

2.7 
1.4 
2.3 
3.9 
3.0 

2.7 
2.2 
2.0 
2.3 
9.0 
2.8 
3.9 
4.1 
2.4 
1.0 
4.8 
3.9 
3.1 

19.2 
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the seasonal' swings in the various commodity and industrial 
groups is amplified and re-affirmed by the moving seasonal 
indexes of industrial employment. These are available fol'" 
nineteen branches, most of them for the years 1919-30. The 
average deviations of the indexes for the first and second half 
of the period reveal at a glance the trend k seasonal swing 
in the various branches of employment. 

Thus in Table XLIT in industries supplying goods rather 
constantly in demand by consumers-flour, baking, slaughter-' 
ing and meat packing, sugar refining, hardware--the sea
sonal swing again declined or was constant. Employment in 
industries concerned with the production of more durable and 
seasonal consumers' goods-cotton goods, dyeing and finish
ing, clothing, leather shoes, automobiles, furniture--shows ris
ing .seasonal swings. 

B. Reasons for Change in Seasonal Amplitude 

Why is the seasonal swing in industries producing for 
rather steady demand diminishing while that in industries 
producing for a demand subject to seasonal variations is in
creasing' What particular factors in the economic develop
ment of the last decade and a half have helped to reduce the 
seasonal disturbance in the former group of commodities and 
to· increase it in the latter' 

We can formulate a hypothesis more easily if we restate 
our conclusions with respect to changes in the size of the sea
sonal swing. Industrial activity and related aspects of com
modity movements seem to be adjusting themselves more 
closely to final consumer demand. Where this demand was 
comparatively stable, more stable ,than the industrial activity 
serving it, the seasonal swing in industrial activity tended to 
diminish. Where demand by final consumers is seasonally 
intermittent, as is usually the case with semi-durable and dur
able consumers' goods, the seasonal swing in industrial ac..: 
tivity increased. During the same period the movement of 
agricultural raw materials, both wheat and cotton, was char
acterized by mounting seasonal swings. 

This process of closer adaptation of industrial activity to 
seasonality in demand, combined with a widening swing in 
the flow of agric~ltural raw materials, appears to be attribu-
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table to several factors of which the most important seems to 
be a downward drift in prices, to a considerable degree antici-

''Pated by economic jlgents. Thus, the decline in the seasonal 
swing of 1l0ur production means that the mills are not ready, 
as they were prel}0usly, to produce at high rates immediately 
after the harvest months. Since 1l0ur mills usually do not carry 
large stocks of 1l0ur, the impetus toward such a change must 
have come from bakers and wholesalers who refused to stock 

• up on 1l0ur during the post-crop months as heavily as they 
were accustomed to do. This probably reflects the familiar 
hand-to-mouth buying which, according to testimony, has be
come 80 widespread since the price decline of 1920-21, when 
many individuals were caught with large commodity stocks.' 
In respect of wheat, on the contrary, the decline in price, in 
so far as it affected the financial standing of the farmers and 
in so far as they might expect it to continue, would result in 
an increasing seasonal swing, since the farmers would be 
forced, and willing, to market the wheat as promptly as pos
sible after the harvest. 

Hand-to-mouth buying by the distributive trades of com
modities in which final demand is seasonal meant that the 
task of supplying the variable demand of final consumers was 
thrown on the manufacturers, who had to choose between pro
ducing at a relatively even rate with the resultant accumula
tion of commodity stocks during the dull season in consumers' 
buying or having sufficient equipment to be able to produce at 
a seasonal peak rate during the months of heavy demand. The 
seasonal analysis whose results were summarized above tends 
to show that of the two alternatives the manufacturing indus
tries of the country chose the latter. Faced with the failure 
on the part of the distributors to carry stocks and to order in 
advance, the industries producing semi-durable and durable 
goods chose to meet the seasonal fluctuations in consumers' 
demand by maintaining extensive equipment. 

The reasons for such a choice may have been manifold. 
First under conditions of a declining price level the accumu
latio~ of stocks of commodities, even for so short a period as 
is involved in seasonal adjustment, may have meant a heavy 

I For lID extensive discussion of this change in merchaudising policy see Hand
tc>-Moutla Bu!li7lfl by Leverett S. Lyon (Washington, The Brookings Institu
tion, 1929). 
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loss. Surplus equipment, while also implying heavier overM 

head charges, did not appear as immediately expensive; more
over, it was always valued as a weapon in the future expan
sion of the given enterprise. Second, in most semi-durable 
and durable commodities a marked fashion element is present 
which makes it inadvisable to stock up in advance, for no one 
can foresee with any degree of assurance what particular 
type of commodity will catch the public fancy. Since the 
wholesalers and retailers themselves refused to make fore
casts and provide the manufacturers with orders, the manu
facturers were indisposed to forecast and produce for stock. 
Third, the general movement towards reducing production • 
costs, which has progressed so rapidly since 1920, resulted in 
a rapid development of the productive efficiency of the coun:
try's industrial system. This meant in many instances ex
tensive over-equipment. And once surplus equipment existed, 
manufacturers faced with a seasonal problem were inclined 
to meet it by varying their. productive activity. In some in
stances such a policy was facilitated by the existence of a 
surplus labor supply arising from technological unerr"ploy
ment. 

This change in seasonality has been noted by other ob
servers for some individual industries: 

The year 1923 for still another reason marked for many industries 
a period of transition. Excess plant capacity coupled with highly efficient 
transportation facilities, and the fear-still shared by many-that prices 
would shortly revert to pre-war levels made it possible, and at the same 
time desirable, for consumers to limit their commitments to the near term 
future. Thus, for the first time, the so-called 'hand-to-mouth' buying 
became really effective. These changed buying habits have had an im
mediate effect on the course of industrial output. In the first place, the 
normal seasonal fluctuations in production have been blurred-not so 

, much by a change in the directioo of movement as by a change in the 
I extfJnt of the seasonal movement. That is, the amount of the increase in 

the seasonally active months has tended to be enlarged and correspond
ingly the decline in the seasona1ly inactive months has been sharply 
accentuated. 

For example, in the steel industry: during the past six years, there 
has been no period of substantial duration when capacity of the industry 
was unable to supply promptly the peak demand. The full import of 
this statement is perhaps not at first apparent. The ideal month-to-month 
production schedule for a given industry is one in which the rate of ac
tivity remains constant, with plant and equipment fully in use, and with 
labor f.orce fully and continuously employed. This might be possible were 
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there no large seasonal fluctuations .in the total demand for its product. 
ActualI~, how~ver1 dema?d for a gIven product (as evidenced by ship
ments) II ordmarlly subJect to marked seasonal fluctuations during the 
year. Each industry. must, therefore, lay its course somewhere between the 
two extremes: (1) It may accumulate large stocks to serve as a buffer or 
equalizer between the seasonal demand for its product and the ' constant' 
output or (2) it may choose not to maintain stocks at all but rather to 
build up plant capacit:y to the point .where it can meet the seasonal peak of 
demand when and as It occurs. If It choose the latter course, however it 
must stand ready to curtail its operations sharply when demand beco~es 
seasonally inactive, and consequently a large part of its plant and equip
ment must then lie idle until demand once again expands seasonally.' 

And having inspected and commented upon the seasonal 
behavior of the steel industry year by year, Maxwell says: 

Apparently, there has been superimposed upon the 'normal' steel 
production seasonal-at least for the time being-a residual factor repre
sentinlf in a large measure the seasonal fluctuations in the demand of 
the chief consumers of steel 118 a raw material. Without the existence 
of a large over-capacity in the steel industry, such a 'blending' of sea
sonals would have been impossible. To state the matter somewhat differ
ently, the ability of the steel industry to continue to supply promptly 
the peak demand will depend either upon the continued maintenance 
in the future of a very considerable excess capacity or upon a resumption 
to a greater or less degree of the practice of accumulating at least moderate 
stocks during the months of less active demand. 

A somewhat similar phenomenon is observed in the output 
of the full-fashioned hosiery mills.' 

Even 1926, which suft'ered no wide seasonal fluctuations, experienced 
a decrease at the beginning of the year and two summer declines, while 
the only 1925 decrease of note was in November. Full-fashioned produc~ 
tion was higher but still more erratic in 1927, ~ith big decreases in 
production in April and May and a sharp dr~p In July .. In 1928 the 
fluctuations in production became even more vlOle.nt ~an In 192~. We 
can say, therefore, that since 19~5, when productI?n !Dcrell8ed wl~hout 
noticeable seasonal fluctuations, !Dcrell8ed productIon of full-fashIOned 
hosiery hll8 been attained at the cost .of seas~nal va~iations becomi~g 
more and more noticeable. If productIon atta!DS an mdex of 263.8 m 
January, 295 in March, and 215.in July, 2~9.2 in September. and 323 .. 7 
in October, as was true in 1928, It must be mferred that the mdustry IS 
either working its equipment over time in the busy months or under tIme 

I W. Floyd Maxwell, The Revised Index of the Volume of Manufacture, 
The Review 0/ Economic Statistics, May 1929, p~. 69-70. . . 

• G. W. Taylor, Significant Post-War Changes In the Full-F08~d HotneT1/ 
IndustT1/, Publication No. IV in the Research Studies of the ~du.strlal Research 
Dep"rtmllnt, Wharton School of Finance and Commerce, UDlverslty of Pennsyl
vania, 1929. Quotations from pp. 29, 37 and 43. 
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in the dull oneil. Either situation is undesirable from the point of view 
of management which desires an even flow of production. 

In attempting to explain this enhanced seasonality of pro
duction Taylor refers to the greater emphasis on the style 
element, which renders demand more seasonal, and to over
capacity, which enables manufacturers to supply demand 
promptly in the months of seasonal peak. 

Truly, the women's hosiery industry is being placed upon a millinery 
basis with style changes occurring seasonally. . • • • We have already 
noted that the increases in production after 1925 were accompanied by 
increasing seasonality which, in the face of increasing demand, indicates 
a capacity that is increasing faster than demand. 

The contraction of seasonal swing in food industries, in 
contrast to its expansion in other industries, lies in the ex
tension of the source of supply of raw materials and in the 
changed balance of competitive position between the pur
chaser and the seller of these raw materials. Thus, in flour, 
the growing extension of milling in the Southwest tapped a 
different source of wheat supply for domestic consumption 
and served to dampen the seasonal swing in milling for the 
country as a whole. Furthermore, the disappearance after 
1920 of the extraordinarily large foreign and War demand 
for raw materials meant an abundant supply for domestic 
consumption. The industries consuming these raw. materials 
thus felt no spur to purchase and manufacture them promptly 
after the harvest, as would have been the case were a failure 
to purchase promptly to endanger the chances of adequate 
supply in later months.6 Such a tendency could not be effective 

'Federal Reserve Board analysts suggest the following explanations of their 
moving seasonal indexes: 

"In the food industries the heightened demand of the 'war and postwar 
period resulted in a. greater degree of seasonal fluctuations .•••. Because most 
of the a.vailable suppliel! of animals were slaughtered as 90011 as posrible, the 
importance of the peak months in slaughtering was accentuated .... and the 
slack mqnthll became I!ven leSll active, relative to the other months, than before 
the war. The high prices both of feed and of animals made early marketing 
more ptofitable than feeding. But with the break in prices in 1920 and 1921, 
the seasonal movement became less marked. In the case of sheep slaughtering, 
for example, the peak months in the fall have grown progressively less im
portant, while in the spring months, which once- wef!! relatively unimportant in 
that industry, slaughtering has increased .•.•• This is probablY due to the 
changing policies of farmers in feeding lambs for the market, whereby lambs 
heretofore slaughtered in the fall are purchased and fed during the winter, and 
lold in the late winter and early spring months. The extent of these feeding 
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in industries producing durable and semi-durable consumers' 
goods, for their main seasonal problem is on the side of 
consm;ners' demand, not on the side of the supply of raw 
matenals. 

Finally, there are the changes in consumers' demand it
self. So far we have discussed the seasonality of consum
ers' demand as though its size were constant through the pe
riod studied. This assumption now has to be abandoned. It 
is quite clear from the few indexes dealing with consumers' 
purchases and from other, non-quantitative, evidence, that the 
seasonality of consumers' demand has itself changed from 
the War and early post-War years to the more recent period. 

Generally speaking, consumers' demand tended towards 
higher levels of consumption, and for certain commodities, 
towards a greater diffusion among the masses of the popula
tion" On the whole, the effect on basic foods, namely cereals, 
dairy products and meat, was to dampen the seasonal varia
tions in them. A higher standard of living meant the use of 
dairy products during the winter, while improved methods of 
transportation facilitated the supply of seasonal products 
throughout the country. In addition, modern methods of 
refrigeration tended to increase the consumption of meat 
during the summer. 

DperatioDS varies from year to year with the relation between feed costa and 
the Belling price of lambs. 

Among other food industries, the relative decrease in the number of cattle 
Ile.ughtered in the fall and the proportionate increase in the spring months may, 
perhaps, be attributed to tWQ factQrs-the gradually diminishing importance of 
range cattle, which were customarily BOld as beef in the fall months, and changes 
in feed practices of farmers similar to those which have taken place in the case of 
meep .•••• The increase in flour milling in the late BUmmer at. the expense 
~f the late fall and winter months reflects, in part, the growing importance of 
IIliJling in the 8Outhwest, where wheat is ready as early as July. . 
••.• Lumber illustrates, as does flour, the effect of the spread of an 10-

~ustry over a wider, and climatically more varied, area. Souf:he~ pine .and 
Douglas fir coming from regioDS in which all-year-round 10gglDg 18 pOSSIble, 
rorm an ev~r-Iarger share of the lumber output. With the decline in lumbering 
in the ~orthea8t and west north-central States, the proportion of production 
in the BUmmer and early f~1l months is declining, although more lumber is still 
rut then than in the winter." 

(8etJIOMl Variatiom in Production, Memorandum by Woodlief Thomas and 
lryn_ Joy, 1926, pp. 5-6.) 

• See Recent Economic Changes, Vol. I, Chapter I, Consumption and the Stand
Ird of Living. (National Bureau of Economic Research 1929.) 
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The effect 'of the same factors upon the seasonality of de
mand for semi-durable and durable goods appears to have 
been quite the opposite. In the discussion of seasonal swings 
in sales and registrations of passenger cars it was pointed out 
how the reduction in prices and the more extensive and dif
fused use contributed to amplify the seasonality of purchas
ing. But similar trends have characterized the demand for 
shoes, clothing and furniture. In all of these the increase in 
the number of purchasers, especially the spread to the lower 
income classes, has served to widen seasonal swings. 

In the case of some commodities, a better standard of liv
ing implied more emphasis on fashion and style. This em
phasis, which has become marked during the post-War years 
in the demand for textiles and shoes, is noted by Victor S. 
Clark.8 Having discussed the recent concentration of the pro
duction . of woven cotton goods and of yarns in the South, he 
writes: 

Under these conditions of sectional competition it is not strange 
that styles and fashions should assume new importance in the eyes of 
northern manufacturers. Some important establishments in New England 
employ style directors, who make frequent trips to the centers of fashion 
abroad, keep in touch with the leade,rs of trade in New York, and vir
tually dictate the designs and patterns turned out by their mills. . . . . 
These changes in production involve more than & mere shifting from 
one class of fabrics to another. Fashion is fickle and highly styled 
goods must be placed on the market quickly and sold out before their 
run of popularity comes to an end. This requires speeding up not only 
the manufacturing process but ilso sales procedure. These new· con
ditions also help to explain the hand-to-mouth buying by jobbers, retailers, 
and garment makers, which has become the bane of all textile industries. 
This aversion of purchasers to making long-time commitments has been 
reenforced by unhappy memories of losses .on stocks in band during the 
price slump shortly after the war. (pp.340-41) 

The same changes in the character of consumers' demand 
with consequent hand-to-mouth buying on the part of the dis
tributive trades was true of the other textiles. 

Many of the conditions affecting the wool manufacture were identical 
with those embarrassing the cotton industry. Long-time contracts were 
giving way to band-ta-mouth buying as caprices of fasbion became the 
determining factor in the consuming market. The vogue of woolens for 
men's wear, following the long ascendancy of worsteds, hung on from 
season to season despite the refusal of manufacturers to believe it more 

. . 
8 Hiatory 0/ Manufacturers in the United States, Vol. III (New York 1929). 
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than a paasing fancy ••••• Finally, woolens fitted in with the quick
deli~ery sys~m of buyin~ better tha~ worsteds .•... The change in 
tradIng practice from bUYIng a season In advance to buying for immediate 
consumption prevented mass production and shifted the financial burden 
of carrying stock. largely to the holder of raw materials. As a result 
of thil revolution in the character of their output and of their system of 
production, many mills, both cotton and woolen, had to be remodeled. 
(p.344) 

And in regard to silk manufacturers: 
Fashion changes, and the adaptation of fabrics to them are too 

ephemer~l to det~n us here.. Novel yarn combinations of spun and 
thrown Bilk and mixtures of Silk and rayon added to the variety of new 
products. • • • • Consumers kept calling for higher grades and qualities 
of goods. The growing importance of style increased managerial costs. 

(p. 345) 

A similar situation prevailed in the markets for shoes and 
leather: 

Manufacturers of leather, and of boots and shoes, have been forced 
since the war to adjust themselves to changing market conditions similar 
to those encountered by textile manufacturers. • ••• Fashion has in
cessantly demanded new shades and varieties of leather both for footwear, 
which consumes four-fifths of the country's product, and for most of the 
varied uses that employ the remainder, with the natural concomitant of . 
hand-to-mouth buying. • • • • Machinery has been perfected until leather 
ran be split to extreme thinness, thus multiplying its service in display 
if not in wear. (pp. 349-50) 

This change in the character of the demand for shoes is cor
roborated by the statement submitted by Mr. Jackson J ohn
son, former chairman of the Board, International Shoe Com
pany, St. Louis, Missouri, to the United States Senate Com
mittee on Education and Labor.' 

Until a few years ago, our operations and employment were almost 
constantly continuous throughout the year. That was possible because 
our production consisted in the main of shoes of staple character. There 
was very little change in styles and patterns from seaaon to season or from 
year to year, and while there were dull seasons for selling and heavy se~sons 
for selling, the fact that our product was staple enabled us to estimate 
our requirementa for the year and employ the dull seasons as well as the 
heavy seasons in manufacturing and storing the shoes that would be 
required. . 

While these conditions existed we were able to mduce our customers 
to anticipate their needs, and through special da.ting we were able to 
secure their orders in advance of their actual reqUlrements. 

'Hearing. Oft Unemployment in the United States, December 1928-January 
1929 (Washington 1929) p. 133. 
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However, there has been a radical change in these conditions in the 
last few years. Our industry now is subject to the same rapid changes 
of styles that have affected other industries. Our factories which formerly 
concentrated season after season on staple shoes, must now accommodate 
their operations to making smaller quantities of shoes that are dictated 
by style and fashion from time to time. Our retail merchants, because of 
these changes in style, can not and will not anticipate their needs. We no 
longer have any assurance as to future requirements. 

The fundamental cause for this change in conditions is, of course, 
beyond our control. • . • • 

Thus the consumer's motives are likely to be modified con
siderably as his budget admits of the purchase of clothing 
only as a necessity or as he may be able to consider style 
and fashion. In the latter event a greater seasonality in de
mand may well develop as purchasers are prone to await the 
announcement of new modes. This tendency was intensified 
by efforts on the part of some industries to expand the mar
ket for their product by stressing style and vogue. Such a 
shift in emphasis introduces greater economic perishability, 
and as obsolescence of commodities becomes more rapid, the 
potential market for the industry grows.8 The buyers' market 
that existed after 1921 in most consumers' goods gave rise to 
this attempt by industries producing semi-durable and dur
able goods to render them more perishable through greater 
fashion and style appeal; this, in its turn could not help but 
render consumers' demand more seasonal in character. 

Thus the trends in the supply of raw materials and season
ality of consumers' demand in the two groups of goods re
enforced the influence of declining price levels on the adapta
tion of industrial activity to consumers' demand, resulting in 
a marked decline in the seasonal swing in the production and 
flow of finished food products and a marked increase in that 
of the production and flow of semi-durable and durable con
sumers' goods. 

In so far as an increasing seasonal swing in production 
means a larger volume of over-equipment and idle labor, the 
significance of. the conclusions just reached becomes clearer 

• For an interesting discussion of this tendency in automobiles see C. E. Frazer 
and G. F. Doriot, Analyzing Our Industriea (New York 1932) Chapter m. p. 33. 
The authors refer to a reported instance of a decision to manufacture an eight 
instead of & six cylinder car made at the insistence of the sales department over the 
veto of the engineering department. 
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if we eonsider it together with the generalization arrived at 
by Leverett S. Lyon concerning changes in stock burden dur
ing the post-War years. 

The gene!al conclusions that ~n be drawn. as to stock burden vary 
B?mewhat WIth the natun: ,?f thl! Industry consIdered. American produc
tIon al & whole may be diVlded Into two classes so far as stock burden is 
concerned. In agriculture, in many industries definitely related to agri
culture, and in some others the economies of seasonal production make 
large stocks unavoidable. In many lines of manufacture, stocks can be 
reduced by improved practice in msnufacturing, selling, and in purchas
ing. Obviously in wholesaling and retailing the buying policy of the 
merchant may be a dominant factor. 

There is evidence showing that a larger burden of the stocks of agri
cultural products has been carried by the farmer since 1921 than for 
the period between the outbreak of the war in Europe and that date. 
Of canned foods, sugar, and cheese, all immediately dependent upon 
seasonal production, the manufacturer or storer has in recent years been 
carrying a heavier stock burden than formerly. In such products where 
the burden must be borne by someone, there has been, in other words, 
a tendency to keep an increased part of it at the point of first or early 
incidence. 

The other industries studied, however, give no reason for concluding 
that in general manufacturers are, compared with those to whom they 
sell, worse off in the matter of stock burden than they were a number of 
years ago. A fully satisfactory opinion on this point would require a more 
colnplete comparison of the present and the past division of burden among 
successive participants in many industries than has been made. Yet it 
is significant that the evidence shows only a slight lessening in the stock 
burden of retailers and somewhat more lightening of the burden carried 
by wholesalers, and omitting the building trades, more cases of decreased 
than increased burden among manufacturers. From such observations 
it seems a reasonably safe conclusion that where the conditions of pro
duction make it possible to control stocks, current buying methods have 
shifted no new load to manufacturers or wholesalers generally, and that, 
on the contrary, either by adjusting their production to these methods 
or by revising their own purchasing practices, or both, they have in many 
cases decreased the stock burden carried! 

Thus in the industries in which the seasonal problem lay 
on the ~ide of the supply of raw materials, larger seasonal 
stocks were kept while production was allowed to become 
more even. In goods that are subject to seasonal demand, 
on the contrary, production was allowed t~ ~ecome more sea
sonal and inventories of finished commoditIes were reduced. 

Whether from the viewpoint of society as a whole the re
duction of stock holdings as a consequence of hand-to-mouth 

• Hand,.to-Movth. Buvi7l{1 (The .Brookings Institution, Washington, 1929), pp. 
274-5. 
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buying and· of. hand-to-mouth production was beneficial re
mains highly problematical. It is true that stocks in the form 
of goods d~clined in volume. But stocks in the form of equip
ment and labor must have increased, for only such an increase 
would make possible a seasonal expansion in productive ac
tivity. This expansion has not been the only factor that served 
to give rise to over-equipment and idle labor. Changes and 
readjustment of a wider sweep than is involved in shifts in the 
seasonal burden may have occurred, but in so far a.s changes 
in the apportionment of the seasonal burden contributed to the 
formation or retention of excess equipment and idle labor, 
the waste involved in them must be set over against whatever 
benefits society may have derived from the reduction of the 
volume of goods held in the form of commodity stocks. 

Finally, the reduction of commodity stocks helped to stimu
late over-equipment in so far as the credit funds that were 
released by cutting down inventories became available for 
long-time investment in industry. The speculative expansion 
of 1924-29, which, according to observers, was fed partly by 
funds released as a result of hand-to-mouth buying, meant 
that the industrial system could avail itself of cheap money 
for purposes of plant expansion; and this plant expan!:!1.on 
and reorganization in its own turn meant, in many instances, 
over-equipment and technological unemployment. Thus, the 
interrelation is close and manifold between declining price 
levels, changes in stock holding at the various stages from 
the derivation of raw materials to the finished products, cheap 
money and plant expansion, a rising standard of living and 
modifications in buying habits of consumers, and seasonality 
of productive activity. It is clear that shifts in seasonal swing 
constituM only one facet of the integrated process of post-War 
changes in the economic life of the country. 

C. Changes from. Year to Year 

. 1. The Method of Measurement 

The factors just suggested as determining changes in the 
size of seasonal variations-the financial condition of far
mers and their price expectations fot the movement of agri
cultural commodities; changes in purchasing policy on the 
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part of t~e. distributive trades and price prospects, equip
ment conditIons and the element of fashion on industrial ac
tivity; modifications in seasonality of consumers' demand
all these, but especially the first two groups of factors arE! 
likely to affect seasonal amplitude not only from peri~d to 
period but also .from year to year. Price prospects, prompt
ness of purchasmg, extent of over-equipment, consumers' af
fluence, may be expected to vary from year to year with the 
business cycle. It therefore becomes important to measure 
changes in the size of the seasonal swing over intervals 
shorter than those covered by constant seasonal indexes. Such 
measures would throw further light upon the forces which 
determine the changes as well as upon their economic impli
cations. Also, like the measures of persistence of seasonal 
pattern, they may be of value as possible technical guides in 
the statistical methodology of measuring seasonal variations. 

The comparison involved in the measurement' of annual 
changes of seasonal amplitude is, as in that of persistence of 
pattern, one between deviations of original data from the 
moving average and deviations of the average seasonal index 
from 100. The simplest way of making this comparison for 
amplitude is to compute the average deviation of the origi
nar data from the moving average for a year, and compare 
this average deviation with the average deviation of the con
stant seasonal index for the period which includes that year. 
As the former average deviation is smaller or larger than 
the latter, the seasonal amplitude in the given year may be con. 
sidered narrower or wider than the amplitude for the period 
as a whole. 

This comparison of average deviations would yield a mea
sure of the degree to which the seasonal swing remained the 
same from year to year similar to that of an index of simi
larity for the persistence of seasonal pattern. But the rea
sons that prevented us from using the indexes of similarity 
to test persistence of pattern from year to year bar the use 
of average deviations to measure annual changes in seaso~a] 
amplitude: the deviations of the original data from the movmg 
average include not only the seasonal but also some non
seasonal elements. In the arithmetical addition involved in 
obtaining the average deviation, thes~ non-seasonal ~lements 
will swell the measure, thereby causmg an over-estunate of 
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the seasonal-amplitude by a v~Yip.g amount from year to 
year. ~. 

Consequently, second moment comparisons are again util
ized in the expectation that in the product-moments the non
seasonal elements, not being associated with the average 
seasonal pattern, will be cancelled. The measure of seasonal 
amplitude is, then, the coefficient of linear regression of the 
deviations of the original data fro]]). the moving average on 
the deviations of the average seasonal index from 100. This 
coefficient, which is referred to in the discussion below as the 
amplitude ratio, is given by the following formula: 

Amplitude Ratio = i~~ 
in which: 

a = percentage deviations of original data from moving 
average 

.s = deviations of the average seasonal index from 100 

If the amplitude ratio is larger than 1.0, the seasonal ampli
tude in the year which is being compared with the average 
seasonal index is higher than the amplItude of the latter. If 
the ratio is less than 1.0, the seasonal amplitude in the given 
year is lower than that of the -average seasonal index. If 
seasonal indexes are computed for two periods, a continuous 
series of amplitude ratios is built by first computing ampli
tude ratios for each of the in,dexes separately and then ren
dering them comparable by reducing them to the mean stand
ard deviation of the two seasonal indexes. The amplitude 
ratios may be computed for any period of twelvemonths, but 
in the discussion below they have been utilized primarily for 
calendar years. 

2. The Movement of Amplitude Ratios . 

a. Wheat ana Flour 
Table XLIII presents the amplitude ratios for four se

lected series dealing with the flow of wheat and wheat flour. 
The wide range of variations in the amplitude ratios is ap~ 

parent. In wheat marketing the lowest is 0.63, the highest 
1.31, and slightly greater spreads characterize wheat receipts 
at primary markets (from 0.71 to 1.46), wheat flour pro-
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duction (from 0.63 to .. t>8» • flour consumption 
(from 0.69 to 1.41). . . 4>J;'._ '-

'W;ben the year to Tear cha~ges in amplitude ratios are 
st~died wheat marketmgs by farmers and wheat receipts at 
pr1IIlary markets, and wheat flour production and wheat flour 
consumption are found to be similar. Thus counting just 
the signs that indicate direction .of change we find that wheat 

TABLE XLIII 

SIlABONAL AMPLITUDa RATIOS BY YIIIAI\8 

Sa.acTIIID SERlIlil ON W HIlAT AND FLoUR 

Year 
Wheat 

Marketing 
by Farme18" 

1919 •• "'" ••••• • •••••• 1.15 
1920 •••••••.••••••••••• 0.63 
1921 ••••••••••••••••••• 1.()2 
11122 ••••••••••••••••••• 0.84 
1m .••..•.•••••••••••• 0.92 
1924 ................... 1.05 
1925 ................... 1.00 
1926 ................... 1.07 
1927 ................... 1.08 
1928 ................... 1.05 
1929 ••••••••••••••••••• 1.31 
1930 ................... . 
1930-31. ••••••••••••••• 

Wheat 
Receipts at Wheat Flour 

Primary Production 
Markets 

0.78 
0.71 
0.87 
1.26 
0.76 
1.22 
1.00 
0.99 
1.37 
1.46 
1.28 

1M 
1.02 
1.37 
1.36 
1.00 
0.97 
1.10 
1.IM 
0.64 
0.78 
0.65 
0.63 
0.75 

"Crop yeara 1919-1920, 1920-1921 and ad on. 

Wheat 
Flour 

Consump
tion 

1.19 
1.41 
1.02 
0.97 
1.27 
0.94 
0.85 
0.95 
0.75 
0.69 
0.76 

marketings and receipts show the same signs in seven out of 
eight changes, flour produ.ction and flour consumption in nine 
out of ten. 

The factors that determine the variations in amplitude 
ratios in such a pair of series as wheat marketings and wheat 
receipts at primary markets could be ascertained with as
surance only from a close study of the annals of the industry. 
However, by comparing changes in amplitllde ratios with 
those in the ratio of spring to winter wheat we found that 
whenever the ratio of spring to winter wheat increases, the 
seasonal amplitude of marketing tends to decline (for the 
period 1919-29 this was true seven times out of ten). Since 
spring wheat is the less important fraction of the croD, an 
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increase in the ratio of spring . ,...ter wheat means a more 
even division between the two 'the total harvest and con
sequently ~ milder seasonal in marketings. Another factor 
of possible importance in determining changes in the sea
sonal amplitude of wheat flow are the various combinations 
of prospective prices with the financial standing of farmers. 
'Vhenever the latter happens to be good at the same time that 
prices are expected to improve, marketing will not be prompt 
and the sel:),sonal swing will be relatively mild. Whenever 
financial pressure is great and prices may be expected to 
decline, wheat will be marketed promptly following the harvest 
and the seasonal amplitude is likely to be high. This hy
pothesis finds substantiation in the low amplitudes of 1920-21, 
when the farmers were in rather good financial position and 
expected that prices, which had broken very badly, would 
improve. 

It is highly significant that changes in the amplitude ratios 
of wheat receipts and of wheat flour production move in 
opposite directions. The signs of the change are unlike eight 
times out of ten, and in one of the exceptional two instances of 
coincidence small changes are involved. Thus, the factors that 
make for a wider seasonal swing in the flow of wheat seem to 
have an opposite effect upon the intensity of seasonal varia
tions in the production of flour. Brief reflection will indicate 
that such results should have been expected. If we envisage 
the carriers of wheat and the producers of flour as two dis
tinct business groups, it becomes obvious that the causes that 
induce the former to move the wheat promptly after the crop 
season (high current prices and expectation of lower prices) 
are exactly the factors that would induce the latter to- delay 
the purchase of wheat. Even when flour mills are the movers 
of wheat, that is, when they are themselves the buyers and 
consumers, competition between the grain division and the 
milling division is set up within the mill. And if because of 
anticipated price improvemenf, the grain division spreads out 
the moving o~ wheat and thus dampens its seasonal, the mill
ing division has all the more reason to hasten the stocking of 
wheat in terms of flour. Thus, a milder seasonal in wheat 
flow will tend to be accompanied by a more conspicuous sea
sonal in flour production, and vice versa. This tendency 
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was noted above to hold trd not only from year to year but 
(rom one longer period to Another. 

As wheat flour consumption is really disappearance of flour 
into trade, the fact that the change in the size of the seasonal 
swing from year to year is the same as that in wheat flour 
production is not surprising. The factors that impel bakers 
and distributors not to keep seasonal stocks of flour also 
have a marked effect upon its producers. 

Just as we compared changes in the size of the seasonal 
swing ,from period to period with changes in absolute 
volumes, so it is interesting to compare annual changes. For 
the three series for which comparison is possible there is a 
mild negative association. In wheat receipts, wheat flour pro
duction and flour consumption, changes in the size of the sea
sonal swing and in the volume of the series are unlike in some 
years and similar in others. For all three series the numbeI' 
of agreements in direction of change is 12, of disagreements, 
18. There is thus a slight tendency for the seasonal swing of 
all three series to decline when a good crop succeeds a poorer 
one or the volume of production rises. This negative associa
tion will be found more marked in most series dealing with 
industrial activity. 

b. Livestock and !II eat 
Table XLIV presents the amplitude ratios for series re

cording the movement of livestock and meat. For each of the 
three groups, receipts at primary markets, production and 
apparent consumption of meat are analyzed. Chart 50 pre
sents the amplitude ratios as well as other measures that 
either. explain the movement of the ratios or serve as a check 
upon their validity. 

In general variations in the size of the seasonal swing ap
pear conside~able but there are interesting differences among 
the series. The chanO'es in seasonal amplitude in cattle and 
calves appear on the ~hole to be less conspicuous than in the 
other two groups of livestock j the same is true of beef and 
veal as compared with mutton, lamb and pork products. The 
difference may be attributable to the much longer cycles char
acteristic of the supply of bovine livestock. 

The size of the seasonal swing in receipts of cattle and 
calves at primary ~arkets has undergone changes roughly 



TABLE XLIV Co) 

~ 
SEASONAL AMPLITUDE RATIOS BY YIWIS 

SELEaI'ED SERIES ON LIVESTOCK AND MEAT 00 

Cattle Sheep Mutton Mutton Pork. 
~ 
00 

Beef Beef and and Pork 0 
Yeai'll and Produc- Consump- and Lamb Lamb Hog Produc- Con-

~ Calves tion tion Lambs Produc- Consump- Receipts tion sump-
Receipts Receipts tion tion tion 

1917 •••••..•.••.. 1.16' 0.46 0.84 ~ 
~ 

1918 •.•.•.•...••• UK 1.11 1.33 1.67 1.28 1.54 
~ 1919 ••••.....••.• 1.18 1.40 1.24 1.85 1.36 2.42 0 

1920 •••..•••.•.•• 1.04 1.12 1.02 1.98 1.16 1.07 Z 
00 

1921. •••••••••••• '0.95 1.04 1.03 0.73 1.79 1.21 0.90 0.98 0.54 ..... 
Z· 

1922 ••••••••••••• 1.09 0.91 0.75 0.90 0.69 0.92 0.80 0.90 0.73 .... 
Z 

1923 ••••••••••••• 1.06 1.04 0.91 1.05 0.81 0.55 0.79 0.92 0.73 t:I 

~924 .•.••••••• '" 0.97 1.11 0.96 1.09 1.25 0.70 1.17 1.24 0.71 ?i3 
1925 ••.•••••••••. 0.86 1.08 1.00 0.92 0.49 0.52 1.15 1.16 0.94 ~ 
1926 ••••••.•.•.•• 0.90 0.97 0.79 0.88 0.88 0.59 0.66 0.77 0.59 > 

Z 
1927 •••.......•.• 0.92 0.91 0.76 0.98 1.04 0.56 0.62 0.83 0.56 t:I 

1928 •••.•..•.•... 0.96 0.74 0.65 1.09 1.70 0.81 1.25 1.48' 0.52 t-3 

1929 •••.•••••.••.. 0.97 0.95 0.98 ·1.01 0.84 0.48 0.84 0.98 0.66 ~. 
t:I 

1930 ••••.•••••.•• 0.89 1.02 1.16 0.70 1.06 o.n 0.80 0.96 0.71 l'=J 

1930-31. •.•••••... 0.88 0.94 1.09 0.71 1.12 0.72 0.91 1.17 0.64 
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described by two wave-like movements, one reaching a maxi
mum in 1922, the other in 1929. An attempt to relate these 
variations in amplitude with changes in wholesale prices of 
steers discloses some association. Thus both prices and ampli
tude declined from 1919 to 1921; furthermore, each rose to a 
maximum in 1928-29. But from 1922 through 1926 no corre
lation appears. 

, The reason for this attempt to associate changes in price 
with those in the size of the seasonal swing has been sug
gested above. If livestock growers consider prices high, they 
tend to market their stock rather promptly when it reaches 
maturity for slauglitering purposes. If prices are low and are 
expected to rise, the growers tend to delay marketing and 
continue feeding, especially if the price of fodder is reason
able. Hence in periods of mounting prices there is a tendency 
for more seasonal marketing, while in periods of falling 
prices there is a tendency towards more even marketing. 

Receipts at primary markets cover cattle shipped both for 
slaughtering purposes and for out shipments as stockers and 
feeders. The latter constituted between 18 and 20 per cent 
of total shipments during post-War years. Their seasonal 
fluctuations are large and undoubtedly affect the seasonal 
swing in the flow of cattle to the slaughter houses. They prob
ably also account for the opposite direction of the changes in 
the amplitude ratios in the production of beef and veal and 
in receipts. Of the ten possible comparisons seven are un
like in sign. The indication is strong that when the seasonal 
swing in receipts expands, that of out shipments of stockers 
and feeders expands still further and that of slaughtering 
contracts. With an increase in the price of cattle, there is thus 
a tendency to carry heavier seasonal stocks in the form of live 
animals rather than to have the production of meat fluctuate 
seasonally. 

For comparison with the amplitude ratios in beef and veal 
production we have drawn on Chart 50 the changes in the 
average deviation of the moving seasonal index (Federal Re~ 
serve Board) for cattle slaughter. It may be seen that the 
latter describes very well the long-time movement in the am
plitude ratios and sometimes reflects even their up and down 
changes. 

The close similarity of changes in the size of the seasonal 
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s~ing in beef and veal prod~ction and of apparent consump
hon tends. to suggest that as III the case of flour production and 
consumption, the factors that determine variations in sea
sonality in processing and in purchase by the trade are the 
same. 

For the second group of livestock the movement of ampli
tude ratios suggests somewhat different conclusions. The 
influence of price changes on variations in the size of the sea
sonal swing in receipts is much clearer in the case of sheep 
and lambs. The changes in prices and in the amplitude ratios 
of receipts are very similar. Prices lag behind amplitude ra
tios somewhat at the peak in 1924 and at the trough in 1926, 
but that might have been expected, for prospective rather 
than actual prices influence the seasonality of livestock mar
keting and the decision whether a lamb should be retained for 
further feeding or shipped immediately to the terminal 
market. 

The changes in the amplitude ratios of sheep and lamb re
ceipts at markets and mutton and lamb production are also 
similar: the direction is the same seven times out of ten. This 
agreement is surprising because the percentage of sheep and 
lambs shipped back as stockers and feeders is at least as large 
as in the case of cattle and calves. Inspection of Chart 50 
shows that while the swings in amplitude ratios are much 
more sharply outlined in mutton and lamb production than in 
sheep and lamb receipts, the two lines move very similarly. 
The reasons for this similarity are not clear. 

Between production and apparent consumption of mutton 
and lamb agreement is also marked, the direction of changes 
in the amplitude ratios being the same in seven instances out 
of ten. There is, however, a much more marked drop in the 
size of the seasonal swing in consumption. 

Passing on to the third group of livestock, we find again 
that the association between changes in the prices of hogs 
and in the size of the seasonal swing in receipts at primary 
markets is marked. Since the year covered by prices runs 
from October to September, they may be expected to lag some
What behind receipts. The marked agreement exhibited justi
fies the conclusion that as prices rise the magnitude of the sea-
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sonal swing in receipts increases, but when prices declinE 
there i~ a greater tendency not to market as heavily in th 
seasonal months. 

In hogs, as'in sheep and lambs, changes in the size of th 
season~l swing in receipts at primary markets and in produc 
tion of the meat correspond, the direction of change of ampli 
tude ratios being the same in the two series eight times ou 
of ten. But in hogs the agreement is expected, for outship 
ments of hogs as stockers and ·feeders are quite ~egligibl, 
compared with total receipts. Since the major portion of re 
ceipts at primary markets is either slaughtered there 0 

shipped out for prompt slaughtering at other markets, change 
in the seasonal swing of receipts ought to be reflected in simi 
lar changes in that of pork production. In contrast to th, 
other two groups of meats, however, changes in the size of th, 
seasonal swing in production and in apparent consumption <> 
pork show little agreement. As in the consumption of mut 
ton and lamb, the seasonal decline in the consumption of porl 
is rapid. But eight times out of ten the amplitude ratios iJ 
pork consumption move in a direction opposite to that of thl 
ratios for pork production. Two reasons may be suggested fo: 
this different showing of pork: larger exports and large col( 
storage holdings. Exports of pork products amounted dur 
ing the post-War years to about 18 per cent of total domesti, 
production, and average cold storage holdings were equiva 
lent to about a month aRd a quarter of production-both ratio: 
much higher than in lamb or beef and veal. 

The factors that determined the size of the seasonal swin~ 
in pork consumption may only be guessed at. Its movement: 
agree very well with those in beef and veal consumption, thl 
direction of change being the same in ten instances out 0] 

fourteen. Summer demand for these two groups of meat de 
clines more than for lamb. It is possible, therefore, thai 
the year-to-year changes in the size of their seasonal swing: 
were influenced by variations in summer temperature. Year! 
with rather warm summers may be characterized by wid~ 
seasonal swings and years with cool summers by narrower sea 
sonal swings. 

In livestock and meat there seems to be little associatiOl: 
between changes in the size of the seasonal swing and in th,l 
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absolute volume of activity. It might be suspected that since 
variations in the seasonal swing, as they are reflected in the 
amplitude ratios, are relative, they would really be deter
mined by changes in absolute volume; and that since the 
absolute rather than the relative size of the seasonal swing 
is stable, especially over short intervals, our measures would 
vary inversely with changes in absolute volume. If this were 
true, amplitude ratios would rise when absolute volumes de
clined, and vice versa. Or, at least, amplitude ratios would be 
high (above 1.0) when absolute volumes declined, and vice 
versa. But comparisons of both the size of the amplitude ratio 
and the change in amplitude ratios with changes in absolute 
volume show that in the livestock series such a negative as
sociation does not exist. 

Table XLV shows clearly that except for sheep and lamb re
ceipts, in which there is a definite preponderance of negative 
association between changes in volume and in amplitude l'a-

TABLE XLV 

CoMPARISON'" CIIAlf0E8 Uf TBa ABSOLtJft VOLVMa or TBa SJ:IIJI:8 WITH TIll: 

STANDING or AND CRANOEB IN AMPLITUDa RAn08 

SBLIICI'BD SEBIE8 ON LlvEBTOCIt AND MBAT 

Change8 in Volume and Changes in Volume au" 
Standing of Amplitude Changes in Amplitude 

Ratios Ratios 
Number of Times the Two Number of Times the Two 

· Dis.. Indeter~' Di'a- Indeter-• 
Agree agree minate Agree agree minate .. , .. 

Seriell 

Cattle and CalVeII, Receipts. 8 
Beef and Veal Production. 6 
Beef and Veal Consump-

tion ................... 5 
Sheep and Lambs, R&-

ceipta .................. 4 
Mutton and Lamb Produc-

tion ................... 6 
Mutton and Lamb Con-

IUDlption .............. 4 
Hogs, Receipts ........... 6 
Pork Production ......... 3 
Pork Consumption ••••••• 7 

Total of 9 Series...... 49 

In sign In Sign 

5 
4 

8 

6 

10 
7 
7 
7 

58 

o 
o 

1 

3 

o 

o 
o 
o 
o , 

6 
4 

7 

3 

8 

7 
7 
6 
6 

54 

7 
6 

6 

7 

2 

7 
6 , 
8 

53 

o 
o 

1 

3 

o 

o 
o 
o 
o , 
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tios, and one or two series in which there is similar associa
tion between changes in volume and standing of amplitude 
ratios, the series lack the expected correlation. The totals 
for the nine series are especially revealing in their negative 
evidence. Thus, the changes in the size of the seasonal swing 
as measured by our ratios would have led us to the same con
clusion even if we had used absolute instead of relative am
plitudes. 

c. Industrial Activity 
The two groups for which annual changes in the size of the 

seasonal swing have been studied were composed principally 
of series whose seasonal swing is determined by seasonality 
in the supply of raw materials. Since these factors are pri
marily climatic and organic in character, it was quite illumi
nating to discover that changes in the amplitude ratios seem to 
have been determined chiefly by such purely economic fac
tors 'as price expectations. In the present group of series the 
play of these economic forces, which were outlined above in 
explaining the reasons for changes in the size of the seasonal 
swing from period to period, appears still more prominently 
in determining year to year changes. 

Table XLVI presents the measures for eight selected 

TABLE XLVI 

SEASONAL AMPLITUDil RATIOS BY YEABS 

SmLEOrED SERlE!t OF INDUSTRIAL PRoDUCTION 

Contract. 
Cotton Wool Passenger Inner Steel AwardEd, 

Year Con- Can- Shoes Hosiery Herd-
lumptlon sumption Carl Tuhes Ingots dential 

1919 ...... 0.06 
1920 0.06 1.76 0.47 1.02 
1921 0.14 1.59 1.50 0.98 1.13 
1922 0.40 0.16 1.09 0.64 0.46 1.38 
1923 1.22 0.76 0.76 0.47 0.59 0.24 
1924 1.85 2.36 0.92 1.08 0.27 0.89 2.35 0.72 
1925 1.26 1.21 0.88 0.54 0.56 0.29 1.29 0.80 
1926 1.08 1.09 0.82 0.82 0.81 0.76 0.51 0.49 
1927 0.60 0.98 1.17 1.12 1.54 1.49 1.15 0.85 
1928 1.04 1.00 1.17 1.32 1.13 1.27 0.70 0.78 
1929 ...... 1.01 1.59 1.25 1.17 1.42 1.67 0.89 0.98 
1930 ...... 1.34 1.07 1.37 1.59 1.49 1.88 1.52 1.26 
1930-31 ••• 1.00 -0.11 1.39 1.44 1.65 2.06 1.82 0.97 
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branches of industrial activity. These eight series of amplitud 
ratios and the ratios for wheat flour production are give] 
graphically on Chart 51, for purposes of comparison; togethe 
with the annual absolute volumes of activity and the averag 
deviations of the moving seasonal indexes computed by th 
Federal Reserve Board for the same series. The first of thes 
comparative measures throws light on the factors that de 
termine changes from year to year in the size of theseasona 
swing; the second serves as a general check upon the validit: 
of the amplitude ratios. 

The average deviations of the moving seasonal indexes fo 
each year were expressed in terms of the average deviatio: 
for the period as 100. Comparison of the curves on Chart 5 
shows clearly that the moving seasonal indexes reflect th 
same secular movements in the size of the seasonal swing a 
are indicated by the amplitude ratios, and also bear faill 
traces of the fluctuations in amplitude that are brought ou 
so conspicuously by the amplitude ratios. It is apparent tha 
the latter throw into relief variations in the size of the sea 
sonal swing which the moving indexes present in a smoothe 
and hence much milder fashion. 

In this group we find the negative association of amplitud 
ratios and absolute volumes so conspicuously absent in th 
livestock and meat series. Table XL VII shows this inverte 
relation. 

Why does the seasonal swing increase when absolute vo: 
ume of activity declines f And why does the inverted associa 
tion occur only in the series on industrial activity f Why can i 
not be found in such series as meat production f 

The explanation seems to be that fluctuations in absolut 
volume in series measuring industrial activity indicate change 
in business conditions, with the implied modifications in pUl 
chasing policy on the part of the distributive trades, vari~ 
tions in the amount of surplus equipment at the disposal (J 

the industry, and changes in the business prospects for th 
immediate future. Decline in the volume of activity of th 
industries producing passenger cars, cotton or steel ingot 
usually indicates the presence of a cyclical contraction. DUl 
ing the declining phase of the business cycle hand-to-mout 
buying by the distributive trades (and consumers) become 
more prominent. Manufacturers are then faced with the nE 
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cess~ty ~f supplying a ~~re variable demaud. Although the 
decline m volume of activIty makes surplus equipment avail
able, th~ possibility of a further price decline discourages 
productIon for stock. Hence, manufacturing activity itself 

TABLEXLvn 

CoWPABIl!OlI O. CJLUlClU III THa ABIlOLUft VOLUWB O. THB SalllB WITH THB 
STANDING o. AND CJLUlOBB III AMPLITUDB RATIOB 

SKLIICTBD SKIUEB ON INDUBTRIAL PBODUCTION 

Changes in Volume and Changes in Volume and 
Standing of Amplitude Changes in Amplitude 

Ratios Ratios 
Number of Times the Two Number of Times the Two .. . 

Seriee Dill- Indeter~ Dill- Indeter- • 
Agree agree minate Agree agree minate 
, .~~--~~----~ 

In Sign In Sign 

Cotton Consumption ••••• Ii 
Wool Consumption ...... 3 
Shoe Production ......... 4 
Hosiery Production •..•.• 3 
PlUI8eIIger Car Production. Ii 
Inner Tube Production.. •• 2 
Steel Ingot Production.... 1 
Building Contracts, Reai-

dential ................. 4 

Total of 8 Series.... •• 27 

II 
9 
3 
4 
II 
7 
9 

Ii 

49 

o 
o 
1 
o 
o 
o 
o 

o 
1 

3 
5 
3 
2 
3 
1 
1 

3 

21 

8 
7 
4 
5 
8 
8 
9 

II 

65 

o 
o 
1 
o 
o 
o 
o 

o 

is allowed to fluctuate seasonally as the best possible adjust
ment to the situation. When volume of activity is rising, which 
usually occurs during a period of cyclical expansion, the ten
dency to hand-to-mouth buying on the part of traders and 
consumers is diminished, the surplus equipment needed to 
facilitate seasonality in output is smaller, and there is a temp
tation to produce for stock, if price improvement is expected. 
As a result the seasonal swing tends to decline in the years 
when absolute volume of activity expands.10 

18 This intimate relation between changes in seasonal amplitude and cyclical 
fluctuations has been pointed out by two Scandinavian students of the problem. 
In his recently tnlnslated ECOfiomic ProgTea. tmd Economic Crise. (London 
1932) Dr. Johu Akerman writee 

" it may be asked whether each lIB(Jr has approximately the same seal!Ona! 
variation, or whether the deviations from the mean figure are very 
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Indeed, when the dates of the expansion and contraction in 
volume and in seasonal swing in such industries as automo· 
biles, steel ingots. and construction are examined, they are 
found to mark years of cyclical rise and fall. Thus, absolute 
volume of passenger car production declined in 1921, 1924, 
1927, 1930 and 1931. These, with the exception of 1924, were 
all years in which the amplitude ratios were higher than in 
the preceding year. On the other hand, the amplitude ratio 
declined' in 1922, 1923 and 1928, years . of marked cyclical 
expansion. 

In industries supplying a seasonally stable demand, how
ever, expansion in absolute volume, in so far as it indicates 
less hand-to-mouth buying on the part of the trades, should 
have been accompanied by widening seasonal swings, and 
shrinking absolute volumes should have been accompanied by 
declining seasonal swings. The absence of such a positive as
sociation would be attributable to the influence of variations in 
the seasonal swing of the supply of the raw material. For 
unlike most of the industries in the' present group, industries 
dealing with meat and flour have to adjust themselves to a 
seasonal raw material. And it is variations in the size of the 
latter, combined possibly with changes in climate, that de
termine, either positively or negatively, changes in the size 

great. If we examine the economic statistics we shall find not only that 
the d~viations are very great, but also that they show an association be
tween seasonal waves and cycles which has not yet been sufficiently-con
sidered. It appears in fact that the seasonal variations of iron and steel 
production are very conspicuous during bad times, while during good 
times they are, so to speak, swallowed up by the cyclio wave. In other 
words, seasonal demand determines the whole tr~d of industrial life 
during depression, when no one dares to trust in the future, whereas 
sE!asonal demand becomes of small importance during the prosperity phase, 
when everyone is oounting on a large future demand and a constantly 
increased formation of new means of produotion. The very dissimilar 
aspeot of seasonal variations during good and bad times in industry 
only applies to those economic phenomena which are more or less di
rectly associated with the creation of new capital; that is to say, in the 
long run, ~ith economic progress." (pp. 41-2.) 

Mr. Eilif Gjermoe has found upon analyzing the statistics of trade union un
eml>loyment percentages in The Netherlands, Sweden, Denmark and Norway 
thai the amplitude of the seasonal swings depends upon the level of busineSl! 
conditions; that a month in a year of low business activity will thus show a 
more seasonal character than a similar month in a. year of high business activity. 
(See his The Business Cycle Element in the Seasonal Fluctuation of thE! Degree 
of Business Activity, Staatspken. Tidsskri/t no. 2-3, 1931, abstracted in Social 
Science Abstracts, July 1932, abstract no. 11746). 
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of the seasonal swing of the corresponding manufacturing 
activity. 

Since the annual movement of seasonal amplitude in indus
~ries .pro~ucing 8emi~durable and ~urable consumers' goods 
18 prunarily a reflectIon of the cychcal swing in these indus
tries, we find a similarity in the changes of amplitude ratios 
in series whose cyclical fluctuations tend to show similarity. 
It is for this reason that the amplitude ratios of cotton and 
woo) consumption, automobiles and inner tubes, passenger 
cars and steel ingots, steel ingots and building contracts 
move together. On the other hand, there is little similarity in 
the annual changes in the size of the seasonal swing in cotton 
consumption and passenger car production, or wool consump
tion and building contracts. 

Thus, just as the trends prevalent during the post-War 
years in purchasing policy, over-equipment and the style ele
ments in consumers' demand have affected the size of the sea
sonal swings in industries producing semi-durable and dur
able goods when measured from period to period, so have the 
cyclical oscillations in business conditions had an influence on 
year-to-year changes. To the extent that seasonal swings in 
the flow of agricultural commodities are influenced by prospec
tive price movements and changes in the size of the crop, the 
variations in the size of the seasonal swing from year to year 
are also a secondary reflection of the cycle, in this case, of the 
agricultural cycle. 

This correlation of the size of the seasonal swing with the 
cyclical movement in the time series means that not every in
crease in the seasonal variation implies ipso facto an increase 
in the total burden that it imposes upon the productive fac
tors. If in the course of cyclical contraction considerable 
over-equipment develops and unemployment grows large, both 
serving to increase seasonality in industrial activity, the ex
pansion of seasonal swing then occuring involves no demand 
Jor additional machinery or labor. Similarly, if in the course 
of a post-War readjustment, such as took place in this coun
try after 1920 a secular tendency towards over-equipment and 
unemployment develops that causes a secular rise in the sea
sonal swing of productive activity, the rise cannot be debited 
with imposing additional burdens on equipment or.labor. 
On the other hand, if it could be said that the over-equIpment 
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and surplus labor have themselves been called into being, J 

only partly, by a rise in the seasonal swing of consumers' dE 
mand, or by the refusal ·of the distributive trades to assum 
as much as before of the task of meeting a seasonally variab1 
demand by final consumers, then, of course, to the increasin 
seasonal swing characterizing industrial output could be in 
puted the full burden of the over-equipment and surplus labol 

This difficulty of proper imputation should be kept in min 
whenever. inferences are to be made concerning the burden iI 
volved in seasonal variations and changes in it implied b 
changes in the size of the seasonal variations. Thus, as w 
pass now to study changes in the seasonal swing in payroll: 
we can consider the measures only as reflecting modificatioll 
in the specific burden of seasonal instability. But it must 11 
remembered that such changes in seasonal instability of tlJ 
flow of labor· incomes may be taking place within the muc 
wider maladjustment caused by cyclical oscillations or sect 
lar movements. 

d. Payrolls in Selected Industries 
Table XL VIII presents the amplitude ratios for payrolls i 

eleven branches of industry, selected for study as chara4 
terized by wide seasonal swings. 

These amplitude ratios disclose first of all whether, on tlJ 
whole, the size of the seasonal swing in payrolls was increal 
ing or decreasing afteF 1924. Inspecting Table XLVIII wit 
the purpose of discovering the direction of the change, we fin 
that in flour, sugar refining, and to a certain extent even i 
cotton goods, there is a declining trend in the size of the sel 
sonal swing. In all other industries the amplitude ratios ar 
definitely rising, most markedly in automobile tires and tube: 
automobiles and Portland cement. This showing confirm 
what might have been expected from the movement of the sel 
sonal swing in industrial activity. 

Furthermore, the amplitude ratios of payrolls and indm 
trial activity in the few branches of activity for which bot 
were analyzed move in rather close agreement. Thus, out (J 

a total of seven comparisons, in flour and automobile tire 
the direction of change is the same in five instances, in cotto 
goods, passenger cars and steel ingots, in six. In the case Cl 

shoes only is the anticipated similarity in movement lackin~ 



TABLE XLYUI ~ SBASONAL AIIO'LITVDII RATIoa In' y_ 

SIWIC'l'm S_ ON P"TBOLLS IN MolNUFAC1'VBINO lNDus'l'llIlB ~ 
SUI:. Boote Auto Iron n 

Year Flour Re .. Cotton Men'. Women's and Auto- Tires and Cement Furni- ~ Cane GoodB Clothing Clothinc ShoN mobilN and Steel ture 
TubN C) 

1924 ••••••• 1.06 2.32 1.92 1M 1.20 0.60 0.76 OM 2.26 0.42 0.96 t1 
1925 ••••••• 1.23 1.28 1.53 0.88 0.87 0.71 0.58 0.70 1.06 0.83 1.03 Z 
1926 ••••••• 1.50 0.79 1.61 0.86 0.96 0.80 0.61 0.28 0.47 1.03 1.13 ~ 1927 ••••••• 0.83 1.14 0.37 1.10 0.81 1.04 1.33 1.08 0.87 0.98 0.94 

1928 .•••••• 0.92 0.37 0.81 0.95 0.98 1.30 0.71 0.70 0.81 0.90 1.19 ~ 
1929 ••••••• 1.09 0.91 0.59 0.87 1.09 1.14 1.18 2.12 0.31 1.01 1.30 ~ 
1930 ••••••• 0.55 0.90 1.24 1.27 1.10 1.27 1.34 1.72 1.33 l.Ill 0.77 ~ 
193()..31. ••• 0.72 0.86 1.09 1.11 1.13 1.14 1.63 1.73 1.73 1.60 0.78 

~ 
Co> • .. 
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It might be expected that, as in industrial activity, changee 
in amplitude ratios would be negatively associated win 
changes in the absolute volumes of payrolls. This is foune 
to be the case in only five of the eleven series: cotton goods 
women's clothing, automobiles, iron and steel and cement 
In the other series the lack of association indicates that thE 
size of the seasonal swing in payrolls may increase or de· 
crease without definite connection with changes in the absolutE 
volume of payrolls. This may be because the absolute VOlumE 
of payrolls itself does not vary precisely with the volume 01 
industrial activity. But this hypothesis cannot be pursued 
further at this point. 

By and large, it may be said, however, that fluctuations i:rJ 
the size of the seasonal swing in industrial activity are reo 
flected in the changes in the seasonal swing in the flow of pur· 
chasing power to labor and that for industries in which sea· 
sonality of employment and payrolls is considerable the reo 
sult of this connection was to increase during recent years the 
seasonal instability in the volume of purchasing power dis
bursed. 
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1. The Burden of Seasonal Variations 

The detailed discussion in the preceding chapters has served 
to show that seasonal variations affect the rate of activity in 
almost every branch of industry and trade; that the solution 
of the seasonal problem involves keeping stocks of one kind 
or another; and that the exact nature of the solution depends 
upon and varies with economic conditions in the industries and 
trades affected. Seasonal irregularities in the flow of related 
commodities may be either non-synchronous or of unequal 
amplitude or subject to both types of disparity, and the sur
pluses may be in the form of an excessive accumulation of 
finished commodities or of raw materials, of idle machinery, 
of an excessive supply of labor or of any other of the numer
ous factors essential to carrying through an economic process. 

A definition is given below of what constitutes' excessive' 
and what may be called' surplus' stocks, as distinguished 
from the stock of commodities accumulated for the purpose 
of a prosecution of an economic process at a constant and 
continuous rate. For the moment we are concerned only with 
the manner in which commodities, equipment or labor become 
• excessive '. A surplus may arise not only from the disparate 
influence of seasonal factors on related economic processes 
but also from the varying influence upon these processes of 
other types of change: secular, cyclical and random. It is 
rather difficult to segregate the portions of the surplus avail
able in excess of the amount needed for the most efficient prose~ 
cution of economic activity at a constant rate due specifically 
to the disturbing influence of seasonal, cyclical, secular and 
random factors. It would be impossible to attempt to esti
mate the burden inlposed specifically by seasonality unless 
exhaustive data on the seasonal rate of utilization Q{Jnqus
trial equipment and labor, and measures of seasonal varia
tions for stocks ot-all commodities at each of the stages from 
the production of raw materials to the finished products were 
at hand. 

343 
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Such data are not available and the frequent gaps which 
have occutred in our detailed discussion have emphasized 
repeatedly the lack of quantitative records for the important 
links. However, a few partial indications of the burden of 
seasonal variations may be attempted. They are presented 
below in full recognition of their limited and highly tentative 
character. 

a. Surplus Stocks 
To measure the seasonal surplus of commodity stocks we 

may use the seasonal indexes that have been computed in the 
study. For each commodity, stocks are taken at the beginning 
of a month in which both the flow to the utilizing agents and 
the flow from them, that is, production and consumption, or 
shipments, are close to the average for the year. In every in
stance the seasonal flow from the utilizing agents during the 
chosen month is equal to or higher than the rate of supply to 
them during that month. The seasonal index of stocks at the 
beginning of the month then represents the minimum amount 
of stocks necessary for carrying through the activity in ques
tion at a rate free from seasonal disturbances. If for any other 
month the seasonal index of stocks is above the index for this 
month, this excess stock holding is due purely and exclusively 
to the seasonal disturbance in the flow and utilization of the 
commodity in question. 

The seasonal surplus of stocks may then be measured in 
either of two ways. First, we may obtain the total sum of 
differences between the seasonal index for the month taken 
as the 'minimum' and the seasonal indexes for the other 
eleven months. This sum of differences measures the seasonal 
surplus of stocks through the entire year. Second, we may 
obtain the difference between the' minimum' and the sea
sonal peak of stock-holding. This measures the maximum sea
sonal surplus of stocks for a single month. 

The seasonal excess of stocks, measured in either way, may 
be expressed in units of the. average monthly volume of ac
tivity that the stock serves. In the first, total differences, a 
figure of 1.0 would mean that the seasonal surplus of stocks 
throughout the year is equivalent to the holding for one month 
of a volume of commodities equal to one month's output, con
sumption or shipments. In the second, the difference between 
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the • normal minimum ' and the seasonal peak, a figure of 1.0 
would mean that at its peak in any single month the seasonal 
surplus of stocks is equivalent to the holding for one month 
of a volume of commodities equal to one month's activity. 

Example: 
In evaporated milk, case goods, the seasonal in

dex for March is 100 for production and 100 for ship
ments. Hence, stocks in producers' hands at the end 
of February are sufficient to enable the producers 
to ship at an average rate for one year while produc
tion is also at the same rate. The seasonal index for 
stocks at the end of February is 67, which is the' mini
mum'. Hence 

(1) The total seasonal surplus of stocks for the 
year is 33 x 12 = 396. The ratio of stocks to ship
ments (or production) being 1.34, the seasonal surplus 
in terms of production or of shipments is 396 x 1.34 
= 531. Average monthly production is expressed 
by an index of 100. Hence, in terms of monthly vol
ume of production, the seasonal burden of stocks 
through the year is 5.31. 

(2) The stocks at seasonal peak are measured by 
an index of 139. Hence, the maximum seasonal sur

. plus for a single month is 72 = 139 - 67. In terms of 
monthly output, it is 72 x 1.34, divided by 100, or 
0.96. 

Table XLIX presents these estimates of the seasonal sur
plus of stocks for the commodities that were analyzed in the 
study. 

The comparison could not be made for stocks of such agri
cultural raw materials as wheat and cotton because a month 
could not be found in which marketing by farmers (or re
ceipts at primary markets), deliveries to mills and exports 
were all at a seasonally normal level, a clear indication that 
for a more analytical study of seasonal changes time units 
shorter than a month are essential. On the other hand, al
most no records are available on stocks in the hands of the 
distributive trades. As a result the table covers only stocks 
in the hands of manufacturing producers, which, from the 
point of view of quantities involved and extent of s~a
sonality, represent the less important stages of commodIty 
acc~ulation. .. 
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Nevertheless', for many of the commodities listed the 
purely seasonal burden of stocks appears considerable. In 
at least one-third the total surplus has a measure of 4.0 or 
more. This means either that stocks equivalent to four times 
or more of monthly production are held for one month or that 
the output of a month is held for four months or longer. If the 
seasonal surplus of raw material stocks of each of the com
modities involved and the seasonal excess of the same com
modities held by the distributive trades and the consumers 

TABLE XLIX 

SEASONAL SURPLUS OF CoMMODITY Srocu IN UNITS OF MONTHLY VOLUMB OF 

PRODUClION, SHIPMENTS OK ,ApPABENT CoNSUMPTION 

Seasonal Surplus . 
Commodity' For the For the Peak 

Year Month 

Wheat Flour, All Positions. . . . . . . . . . . . . . . . . . . . . . . . . 0.2 
Beef and Veal, Cold Storage........ .•...... ...•..... 0.9 
Mutton and Lamb, Cold Storage................... 0.1 
Pork and Pork Products, Cold Storage.............. 5.0 
Butter, Cold Storage............................... 6.1 
Cheese, Cold Storage.............................. 6.5 
Evaporated Milk, Case Goods...................... 5.3 
Condensed Milk, Case Goods...................... 6.6 
Condensed Milk, Bulk Goods ..•. :.... . ..... . . . .. . .. 2.9 
Cottonseed Oil, Refined .•.....••.•.•............... 11.2 
Raw Cotton at Textile Mills {unreliable) .......... 11.0 
Finished Cotton Goods............................. 0.1 
Knit Underwear •.•..........•............•....... 2.1 
Hosiery ..•................•.•..•..••.......•.....• 1.5 
Working Clothes •..••....••.••.....•. .'............ 1.4 
Dry Goods, Wholesalers' Stocks b 

Philadelphia F. R. D............................. 2.6 
Richmond F. R. D. .... .•.•• .•. ..... ...•. .... .... 3.4 
Dallas F. R. D................. .................. 4.8 

Department Stores· ............................... 2.2 
Crude Rubber, All Positions. .• . . • . . ... . . . . . . •. .• . . • 2.7 
Inner Tubes ...................................... 3.0 
Pneumatic Casings ................................ 1.5 
Solid and Cushion Tires............................ 1.8 
Gasoline .......................................... 1.5 

. Steel Sheets ...................................... 0.6 
Portland Cement .............................. :... 5.5 
Petroleum Asphalt ................................ 1.2 

0.10 
0.02 
0.05 
0.67 
1.17 
1.17 
0.96 
1.34 
0.72 
2.06 
1.51 
0.05 
0.42 
0.26 
0.24 

0.40 
0.50 
0.78 
0.57 
0.57 
0.65 
0.41 
0.34 
0.62 
0.09 
0.85 
0.18 
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TABLE XLIX (OO!rTUfUBD) 

Season&! Surplua 

347 

Commodity' For the For the Peak 
Year Month 

Common Brick ................ . . . . . . . . . . . . . . . . . . . . 4.3 
Face Brick ••.••••••••••••........•................ 3.2 
Floor aDd Wall Tile................................ 1.2 
Southern Yellow Pine.............................. 0.3 
We8tem Pine ••• •••.•..•.......................... 4.1 
Maple Flooring ................................... 2.8 
Radiatora ....... .................................. 9.6 
Square Boilers, Cut Iron .......................... 11.4 
Round Boilera, Cut Iron.......................... 9.2 
Batha 3.1 Lavatori~ • • • • • • • • • • • • • • • • . . . . • • . • . • . • . . . . . . . . . . . . . l' 

•••••••••••••••••••••••••••••••••••••••• .11: 

8inka ............................................. 2.0 
Vitreoua China ................................... 0.8 
Dry Roofing Felt.................................. 0.2 

• Unlees othenri8e noted, stocks are given 88 held by producera. 
• Ratio of stocks to 88lea aaaumed 88 2.0 . 
• Ratio of &tacks to wee aaaumed 88 3.0. 

0.98 
0.71 
0.28 
0.08 
0.68 
0.50 
1.70 
1.90 
1.53 
0.51 
0.30 
0.49 
0.22 
0.04 

(industrial or private) could be added, the total would be 
much more impressive. Our partial estimate may be con
cluded by emphasizing once again the paucity of data on the 
monthly changes in stocks of commodities at the various 
stages of production and distribution. 

b. ' Excessive' Equipment 
In measuring surplus equipment the difficulties created by 

lack of data are increased by the even more serious difficul
ties that arise in defining the concept. What is the capacity 
of an industry and when may it be said with assurance that 
over-capacity exists in a given branch of economic activity' 
Even if we resolve numerous difficulties by assuming that the 
volume of output affords a reliable measure of capacity, 
troublesome questions still remain. If, for example, the vol
ume of output of a certain commodity is characterized by a 
seasonal swing that declines in one month to 60 and rises 
in another month to 150, may we say that for our purposes its 
capacity is measured by an index of 150 and that therefore 
any month in which production is below 150 is a month in 
which a part of capacity is idle 7 Or is normal capacity de-
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scribed by an index of 100 and does any output above 100 in
dicate an extraordinary utilization of capacity? It is obvious 
that our measurement of the degree of over-capacity attribu
table to seasonal disturbances will vary with our answer to 
these questions. 

The difficulty may be resolved by the assumption that the 
seasonal peak month measures the normal plus the latent 
capacity of the industry; that an output below the seasonal 
peak indicates an inadequate utilization of the maximum pos
sible capacity of an industry; and that an output below a sea
sonal index of 100 indicates an inadequate utilization of the 
normal capacity of the industry. We can then set up two mea
sures of the degree of over-capacity in industry attributable 
to seasonal disturbances: one gives the total difference in ac
tivitybetween each of the months and the month of peak out
put; the other the amount by which the months below 100 de
part from 100. Dividing each of these by 12 we obtain two 
measures of the average monthly over-capacity attributable 
to seasonal disturbances. 

These two measures may be computed for industrial pro
duction by utilizing the seasonal indexes for the component 
branches of manufacturing production and mineral output 
made available by the Federal Reserve Board. Since equip
ment may not be considered mobile as between industries, the 
measure was computed for each branch of production sepa
rately; then a weighted average was computed for manufac
turing industry and for mineral output. The resulting fig
ures are as follows: 

For manufacturing industry-monthly average per 
cent by which output is 

below the seasonal peak . . . . . . . . . . . . . . . .. 11.9 
below the line of 100. . . . . . . . . . . . . . . . . . . .. 3.3 

For mi:p.erals-monthly average per cent by which 
output is 

below the seasonal peak. . . . . . . . . . . . . . . .. 15. 2 
below the line of 100. . . . . . . . . . . . . . . . . . .. 4.9 

The true measure of seasonal over-capacity in manufac
turing and minerals probably lies between the two figures. It 
should be below the average deviation from the seasonal peak, 
for during a single month a higher output could probably be 
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achieved than wonld be possible under continuous utilization 
of capacity. On the other hand, the lack of utilization of ca
pacity must be much higher than that indicated by devia
tions below 100. It seems likely that the true figure must be 
about 8 or 9 per cent in manufacturing industry and 10 to 
12 per cent in minerals. 

For manufacturing industry another interesting indication 
of the influence of seasonal disturbances on over-capacity may 
be obtained from the Census of Manufactures for 1921 and 
1923. For these years " each manufacturing establishment 
was asked to estimate the percentage which its actual output 
during the census year constituted of its maximum possible 
output. "I These percentages were computed by the Bureau 
of the Census for each industry, and an average, weighted 
by the value of products, was taken for all manufacturing 
establishments. The averages for all industries were 57.1 fO,r 
1921 and 72.2 for 1923. 

Of the total number of industrial branches (335 in 1921 and 
328 in 1923) 68 were chosen as subject to seasonal distur
bances. For these we then compared the percentage of maxi
mum capacity utilized with the average percentage for all in
dustries during the same year. This comparison, when made 
for both 1921 and 1923, reveals whether the seasonal indus
tries suffer from an over-capacity larger than that which pre
vails in the manufacturing industry of the country as a whole. 
Table L summarizes the results of this comparison. 

It may be seen that in the overwhelming majority of in
stances the utilization of capacity by seasonal industries is 
below the average. In 1921 this is true of 45 out of 65 in
dustries in the list; in 1923 of 57 out of 68. This difference 
in showing is due to the fact that in a year of business de
pression, such as 1921, the seasonal industries, which include 
many concerned with producing consumers' goods, did not 
suffer as deep a cyclical decline as the non-seasonal indus
tries which include chiefly those turning out producers' goods. 
In 1923, on the contrary, a cyclical peak year, the seasonal 
industries tended to show a less steep cyclical rise than the 
non-seasonal industries. 

When the deviations from the average for both 1921 and 
1923 are added, only 16 of the 68 industries show a rate of 

I C_ 0/ M 1m1l./acturu, 1923, p. 1200. 
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TABLE.L 

PER CENT ACTUAL OUTPUT OF MAXIMUM POSSmLE OUTPUT 

MANUFACTURINO INDUSTRIES CHARAarElUZED BY SEASONAL V ABIATIONS 

DEVIATIONS FIIOM AVERAOE FOR ALL INDUSTRIES 

Industry 1921 

Agricultural Implements ................................. - 21.7 
Artificial and .Preserved Flowers and Plants ..........•.... + 6.5 
Artificial Stone Products, Excluding Paving and Roonng .. - 8.3 
Asbestos Products Other Than Textiles, Steam Packing or 

Pipe and Boiler Covering· ........•...............•.... - 17.7 
Awnings, Tents and Sails ..............•.................. - 3.2 
Beverages •...•..•... . . . . . . . . . . . . . . • . • • . . . . . . . . . . . . . . . .. - 12.4 
Boots and Shoes Other Than Rubber.................... + 5.6 
Butter, Cheese, Condensed and Evaporated Milk .......... + 13.9 
Canning and Preserving, Fish, Crabs, Shrimps, Oysters and 

Clams .......•.........•.................•.....•...... - 8.6 
Canning and Preserving, Fruits and Vegetables; Manufac.-

ture of Pickles, Jellies, Preserves and Sauces ............ - 5.0 
. Cement .........•.•....................... :. . . . . . . . . . . .. + 21.5 
Clay Products (Other Than Pottery) and Non-clay Re-

fractories ....•........................................ - 3.3 
Clothing, Men's ..•...........•......•••...•..•.......... + 9.1 
Clothing, Women's ...................................... + 7.7 
Confectionery b •••••••••••••••••••••••••• • • • • • • • • • • • • • •• + 2.9 
Dairymen's Supplies, Creamery, Cheese-factory and Butter

factory Equipment; Poultrymen's and Apiarists' Sup-
plies.................................................. 2.8 

Fertilizers •• . . . . . • • . • . . • .. • • . . . . . . . . . • . . . . . . . • • . . . . . . . . . . 6.7 
Flavoring Extracts •.........•........•...•.•..•......... -'- 22.1 
Flavoring Sirups and Bitters;............................ - 15.1 
Flax and Hemp, Dressed .•.............•......••......... -10.9 
Flour-mill and Grain-mill Products ..•. :................. - 2.8 
Food Preparations, Not Classified Elsewhere .............. - 6.2 
Fuel, Manufactured ..................................... - 17.4 
Fur Goods ..••..•••.••.•.•. u • • • • •• • • • • •• • • • • • • • • • • • • • •• + 7.1 
Furnishing Goods, Men's ................................. + 7.4 
Furs, Dressed· ............................................. 0.1 
Glass .. .•.••••.•. ..••••............. .... ......... ....... 2.3 
Gloves and Mittens, Leather ............................. -12.7 
Gloves and Mittens, Cloth, Not Made in Textile Mills ..... - 9.1 
Hat and Cap Materials .................................. + 0.4 
Hats and Caps Other Than Fur-felt, Wool-felt and Straw .. - 5.0 
Hats, Fur-felt ••.•...•.•••..•....••..•...•..•.•...•...... 
Hats, Straw •••.•......••......••...................••.•• + 5.6 
Hats, Wool-felt ....................................... .. 
Ice Cream ............................................ .. 

1923 

":"11.1 
- 2.6 
-11.9 

-4.5 
-14.4 
-38.3 

0.4 
- 2.4 

-27.9 

- 7.0 
+14.0 

+ 5.4 
+ 0.7 

3.1 
9.8 

-17.9 
-16.6 
-17.1 
-24.8 
-34.3 
-16.0 
-14.9 
-23.4 

U 
8.8 
5.5 

+ 2.4 
4.7 

+ 5.8 
-lOA 

2.q 
- 5Ji.: 
+ 0.' 
-18. 
-16' 
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TABLE L (OOKTlNUJ:D) 

IndUBtry 1921 

Ice, Manufactured .•.• •••. r ••••.••••.•••...•...•••..•••• + 1.1 
Jewelry ............................ ..•..•..•.••••.•••..• 1.' 
Knit Good. ............................................. + 9.6 
Lime ................................................... - 1.8 
Linen Gooda ............................................ - 11.' 
Marble, Slate and Stone Work ..•......................... + 1.7 
Millinery and Lace Goode.. . . . . . . . . . . .. . . . . . . .. . . .. . . . . .. + 8.2 
MineraJ. and Earthe, Ground or Otherwise Treated ........ -13.5 
Motor-vehicle Bodiee and Parts .........•................ -143 
Motor Vehiclee, Excluding Motorcycles ................... -14.6 
Motorcyclee, Bicyclee and Parts .......................... - 22.7 
Oil, Cake and Meal. Cottonseed. . . . . . . . . . . . . . . . . . .. . . . . .. - 5.0 
Oleomargarine and Other Butter Substitutes Not Made in 

Slaughtering and Meat Packing Establishments......... - 15.6 
Paints and Varnishel ..................................... + 3.9 
Paving Materiala Other Than Brick...................... + 1.3 
Peanuts, Grading, Routing, Cleaning and Shelling .....•... -12.' 
Poultry Killing and Dreesing .•.•.....••.•................ - 2.8 
Rice Cleaning and Polishing............................. - 11.1 
Roofing Materials, Excluding Wood, Slate, Burnt Tile. 

Asbestos, and Metal Other Than Metal Shingles and 
Ceilingl ••.•••••• • . • .. • • • • • • • . • . • • • . . . . • . . . • . . . . . . . . .. - 0.7 

Rubber Tires and Inner Tubes........................... 5.0 
Saddlery and Harne88 ..••...••..•...•..•.....•........... - 13.2 
Sand-lime Brick ....••..•..•............................ - 6.9 
Ship and Boat Building, Steel and Wooden, Including Re-

pair Work ............................................ -11.' 
Soda-water Apparatus ........ -..•. " .....•............... - 6.' 
Steam and Other Packing, Pipe and Boiler Covering, and 

Gaskets, Not Made in Textile Mills ..................... - 2.9 
Steam Fittingl and Steam and Hot-water Heating Appa-

ratus •......•• ~ ....................................... - 3.6 
StOVe8 and Appliances, Gas and Oil ....................... - 2.3 
Stovee, Other Than Gas, Oil, or Electric, Hot-air Furnaces 

and FireleBB Cookers ..•.•......••..•..••....•••••.••... - 9.8 
Structural and Ornamental Iron-work, Not Made in Rolling 

Mills ................................................. - 15.6 
Sugar, Beet ............................................. + 2'.9 
Sugar, Cane, Excluding Refinery Products ..••.••...•.•...• + 8.' 
Sugar Refining, Cane .................................... + 8.6 
To)'l, Games and Playground Equipment .....•.........•. - 1.7 

• Include. I18bestOl textiles in 1921. 
• Includes ice cream in 1921 • 
• No data. 
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1923 

-18.8 
3.8 

+ 2.1 
- 3.7 
-12.1 

2.9 
U 
'.6 
1.2 

+ 2.7 
- 6.5 
-2U 

3.3 
1.3 
2.9 

-25.6 
- 1.9 
-16.0 

- 7.8 
- 5.7 
-17.1 
-1.8 

- 36.4· 
6.1 

+ 0.3 

+ 8.7 
3.2 

- 3.0 

+ 3.5 
U 

-21.9 
0.8 

- 2.1 
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utilization of capacity above the average and in several! 
these,16 the excess utilization is very slight. Thus, if we co~ 
only the 38 industries for which the total deviations for IS 
and 1923 are either +10.0 or -10.0 and over, we:find 34 ind~ 
tries below the average and only 4 above. This is a clJ 
indication that seasonality in an industry contributed to ~ 
accumulation of excess capacity. J 

But manufacturing production and mining, while hig~ 
important branches of activity, especially from the viewpoi 
of the amount of equipment utilized, are not as subject 
such large seasonal disturbances as are agriculture, constrt 
tion, most branches of wholesale and retail trade, and ev 
transportation. For agriculture there is no single measu 
that would indicate the seasonal rate of utilization of equi 
ment, but of course the seasonal surplus of capacity must 
enormous. 

For the other branches of activity we have single index 
that may be taken as representative of total activity. The 
single indexes are likely to over-estimate the rate of utilizati 
of capacity, for they measure the course of activity in SE 

eral branches at once and reduce the total seasonal variati 
by the process of algebraic addition of peaks in one bran 
with a lower level in others. For most equipment such i 

algebraic cancellation is indefensible, since at the time of pe, 
activity in the transportation of coal the demand for cc 
. cars is not relieved by the fact that during the same month t 
seasonal demand for ordinary box cars is low. On the oth 
hand these estimates are slightly exaggerated since the i 
dexes are not adjusted for the number of working days 
the month. In spite of a probable under-estimate, the me 
sures of seasonal over-capacity yielded by these indexes a 
rather high. Thus, for construction (index of volume) the mE 
sures of over-capacity are: average below the seasonal pe~ 
26.8, below 100, 10.0. Similar measures for railroad freig 
transportation (freight cars loaded) are 15.2 and 3.0; f 
wholesale trade (9 lines), 18.4 and 4.9; for retail trade (COl 
land's index), 37.2 and 5.2~ 

c. Surplus Labor 
The relation between seasonal disturbances in industry an:, 

seasonal unemployment and the importance of such disturlJ 



(x)NCLUDING NOTES 353 

ances in creating a surplus labor supply may be estimated, 
using concepts and data similar to those used in the estimates 
of surplus equipment. If the seasonal peak in employment 
indicates the number of workers attached to a given industry, 
then the average monthly departure from that peak measure~ 
the average seasonal unemployment and hence the surplus 
labor that is in ~he industry because of seasonal swings. If, 
however, we consider only the annual average as the proper 
estimate of labor attached to the industry, then only depar
tures below 100 should be considered as measuring seasonal 
unemployment and excess labor supply. 

The problem of seasonal employment is complicated by 
another factor. It may safely be assumed that plant and 
equipment cannot move from industry to industry, especially 
since the periods involved in seasonal variations are so short. 
But labor may be assumed to move with some degree of free~ 
dom from enterprise to enterprise, from industry to indus
try, and from one branch of activity such as manufacturing, 
mining, trade and agriculture to another. For manufacturing, 
therefore, we present two estimates, one based upon the as
sumption of mobility among various branches, the other upon 
the assumption of lack of mobility. 

For the industrial groups covered in Table LI the exact 
measure of excess labor supply attributable to seasonal fac
tors lies within the limits indicated. If we assume that this 
rate is roughly 3 per cent for manufacturing industry, 15 per 
cent for construction, and 5 per cent for total trade, the abso
lute amounts involved can be computed by using Dr. W. I. 
King's estimates of the number of wage-earners attached to 
each of these groups in 1927 '-9.1 million in manufacturing, 
1.4 in construction and 3.9 in mercantile pursuits. Persistent 
seasonal unemployment thus affects 273,000 workers in manu
facturing, 210,000 in construction and 195,000 in trade. Al
though there is some mobility among these groups, the esti
mates are, on the whole, low, for they assume perfect mobility 
among the individual enterprises, and in construction and 
trade, perfect· mobility among the various branches. Adding 
these estimates we obtain a rough figure of about 700,000 
as that of the seasonally unemployed in all three together. 

• See NlltionallncDme lind It. PurchMifl{l Power (National Bureau of Economic 
Research 1930) Table IV. p. 56. . 
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The estimates do not cover agriculture, with about 2,300,000 
wage-earners, mining, with about 1,200,000, and transportation, 
with about 2,500,000, a total of about 6,000,000 as compared 
with the 14,400,000 covered in the three groups above. In view 
of the extreme seasonality of employment in agriculture and 
the marked seasonality in mining, it appears more than safe to 

TABLE LI 

MEASURES OF SEASONAL ExCESS LABOR SUPPLY 

Average Monthly Departure 
Below , Employment in 

'Seasonal 100 
Peak 

Manufacturing Industry' 
(Mobility among branches) .................... 3.5 

Manufacturing Industry a 

(No mobility among branches).................. 3.7 
Construction • 

Ohio (1914-24) ................................ 22.2 
Pennsylvania (1921-27) ........................ 20.0 

Retail Trade· 
Pennsylvania (1921-27) ........................ 17.0 
United States (1929)............................ 20.6 

Wholesale Trade • 

0.6 

2.2 

9.1 
6.9 

2.1 
2.9 

United States (1929)........................... 4.tt 0.9 

a Based upon the seasonal indexes for manufacturing\~mployment for 1930, 
computed by the Research Division of 'the Federal Reserve Board. 

b From various sources, assembled in P. H. Douglas and A. Director, The 
Problem of Unemployment (New York 1931) Chapter VI, pp. 73-85. 

add a similar proportion of these 6,000,000 to make possible a 
complete, though exceedingly rough estimate of the seasonal 
surplus of labor. This would vary from month to month, but 
about one million would be the average volume of seasonal 
unemployment persisting from year to year. One million 
unemployed out of a total of 27.3 million wage-earners ap
pears very substantial, but it is, if anything, an under-es
timate of the labor surplus attributable to seasonal variations 
in industry. ' 

The great burden imposed upon the economic system by 
diverse seasonal influences is thus apparent. Surplus com
modity stocks, surplus equipment ranging from 5 to 30 per 
cent of the total, and an excess labor supply of one million un
employed-these indicate that the problem is far from slight. 
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2. Seasonal Variations and Cyclical Fluctuations 

This study has been devoted mainly to tracing the responses 
of various branches of productive activity to the influence of 
seasonal factors. The nature of the factors that make for 
cyclical fluctuations is far less definitely determined. In ana
lyzing cyclical fluctuations, indeed, attention is centered upon 
the establishment of differences in cyclical behavior of vari
ODS aspects of economic activity as representing differences 
in response to one and the same set of events. It might even 
be seriously argued that differences in response are in them
selves sufficient to account for the presence of cyclical oscil
lations, for if there is any material variation in the responses 
of related economic processes to the same stimulus it seems 
very probable that this variation in response will tend to 
cumulate into a cyclical swing. 

Of the numerous factors determining the different re
sponses of various economic processes to the same stimulus 
two are particularly relevant to our attempt to describe the 
intluence of seasonal variability upon cyclical fluctuations: 
(1) the continuity of activity in each economic process ;(2) 
stock accumulation. The short-term variations that we have 
studied as seasonal imply discontinuity in the economic proc
eS8 affected. The wider the seasonal swing the more marked 
the discontinuity. But this presence of seasonal variability 
means a qualification in the possibility of response to the 
stimulus of factors other than seasonal. Thus, if an impetus 
to greater activity is given during a certain month, an industry 
not subjeci to seasonal swings may be able to feel such an 
impetus fully and react to it accordingly. But if such a stimu
lus acts upon a highly seasonal industry, such as road con
struction, during the time of the year when operations are al
IDOSt impossible, for example, in December, it cannot exercise 
iny effect until weather conditions make an expansion of ac
tivity feasible. 
It may be said that in highly seasonal industries such a 

Itimulus is not even felt by the economic agents who guide 
;he industry's activity, although under conditions of ~ore 
lontinuous operation such a stimulus would have exerCIsed 
ts full influence. Thus, retailers in many branches of trade 
lre unable to judge properly the state of demand by c?n
lumers until the peak month or months of the seasonal Bwmg 
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have passed .. In certain types of construction, builders and 
producers of building materials are not able to judge whether 
or not conditions are favorable until the season begins. Con
sider how different such a situation is from that in an indus
try in which the monthly rate of operations is relatively 
constant and changes in business conditions can be appre
hended and responded to in whatever season they occur. 

The influence of such discontinuity in activity upon cycli
cal fluctuations in the affected branch of industry cannot be 
determined easily. It is not inevitable that such intermittent 
economic processes should show cycles of smaller amplitude 
than continuous economic processes. It seems probable, how
ever, that such discontinuity will affect the timing. of the cycli
cal swings. 

J. Akerman 8 suggests an interesting connection between 
seasonal swings and the timing of turning points in cyclical 
fluctuations, to which, however, one could subscribe only upon 
further evidence. 

It is scarcely surprising that it should in general be difficult to keep 
the different periods of economic life apart. One asks oneself whether 
times are improving or growing worse, but seldom takes into consideration 
in what degree this depends upon the season, upon the cycle, or upon the 
average rate of progress. 

An examination of the history of economic cycles will show us to what 
a surprising extent the seasonal variations have influenced the cyclic move
ment. Further evidence of this state of affairs was supplied during the 
depression of 1930-31, in that no one expected an upward cyclic movement 
at any other time of the year than the autumn or possibly the spring. It 
is the seasonal advance which is needed to release the expansive forces, 
not less in the sphere of consumption than in those of production and 
credit • 

. The increased credit requirements of agriculture, industry, and trade 
in the autumn thus supply the impulse for the inception of the upward 
cyclic movement, and also for the breakdown of the boom. The increased 
amount of purchasing power which is placed during the autumn at the 
disposal of industry for purely seasonal needs acts during a depression as 
a push in the upward direction, assuming the existence of other conditions 
for better times. On the other hand, the seasonal credit requirements of 
industry act during the boom as an extra burden on the money market 
already drained by enterprise, and force on the crisis. 

Since the season has this effect, largely psychological, upon cyclic 
development, it is natural that the cyclic waves should, as a rule, have a 
length corresponding with an even (?) number of years. The year, the 
seasonal wave, is thus an indivisible unit like a piece in a game of dominoes. 

8 Economic Progress and Economic Crises (London 1932) pp. 99-101. 
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The short cyclic waves are, therefore, &8 & rule exactly three (or excep
tionally exactly two or four) yeara in length. So the aeaaon affects not 
the cye!e o~y~ in that it regula~ly releaaes the forces which encourage 
enterpnae; It IS also a standard m the system of economic periods. 

Seasonal variability and cyclical fluctuations are, however, 
intimately interconnected through stocks of commodities, idle 
equipment and a seasonal labor surplus. Indeed the influence 
of these surpluses on cyclical oscillations cannot be over-esti
mated. It may be observed in two ways: (1) the large ratio 
of equipment to current output helps to account for the change 
in cyclical amplitude as we pass from One stage of production 
to the next; (2) excessive stocks of commodities and a surplus 
of labor help to explain how the economic system can respond 
to these disturbances without any material change in its proc
esses until the cumulation in one direction serves to initiate a 
movement in either that direction or the opposite. 

Students familiar with various theories of the business cycle 
will recollect how equipment of a value larger than current out
put serves to pass any changes in output in an exaggerated 
fashion back to the production of equipment. Thus, cyclical 
fluctuations in industries making producers' goods are s~ much 
more violent than the oscillations in industries producing cob
sumers' goods because the existing equipment is in large ratio 
to current output, and any changes initiated in current output 
find an exaggerated reflection in the changes necessitated. in 
equipment.· Similarly, if we conceive of stocks in the hands of 
retailers and wholesalers as the necessary equipment for' pro
duction ' of sales, these stocks serve to pass, in an exaggerated 
form, any change in final sales back to the preceding links in 
the chain from the finished product to the final consumer. 

In so far as seasonal variations make for a larger volume of 
idle equipment they serve to magnify disparities in cycl~c~l 
amplitude between the processes themselves and the subsldl
ary processes connected with these producers' goods. If, for 
example in the automobile industry equipment is in the ratio 
of 5 to i to average monthly output, while it might be 3 to 1 
were there no seasonal variations in monthly production, the 
effect of this ratio on the cyclical fluctuations in the equipment 

• See J. M. Clark, BusineSIJ Acceleration and the Law of Demand, J01/.rTIol 
0/ Political Economll, March 1917, pp. 217-35; also the controversy between J. M. 
Clark and Ragnar Frisch, Joumal 0/ Political EfOlIfIOmll, October and December 
1931 and April and October 1932. 
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essential to the production of automobiles has been materiall; 
increased by seasonal variations. If branches of retail trad 
could sell rather evenly through the year, and could therefor 
keep smaller stocks, the magnification of any changes in retai 
sales, when passed on to sales by wholesalers, would be smalle] 

Passing now to the second way in which surpluses affec 
cyclical fluctuations we find that the accumulation of commodi 
ties and of a labor surplus is a means by which related eC(J 
nomic processes are enabled to proceed at diverse rates. Th 
surpluses serve as a buffer to absorb small disturbances, prE: 
venting an immediate effect upon the complex interrelatel 
economic system. And in this buffer-role surpluses make po~ 
sible a cumulation of small disturbances which may eveIl 
tually provide an impetus towards a cyclical swing. 

Indeed, let us imagine an economic system so adjusted a 
not to need any stocks of commodities and to provide full em 
ployment for the labor group. Any disturbance originatinl 
at any link would tend to be passed on directly and immedi 
ately all through the system. Any sequence of small change 
would then result in a similar sequence reflected all throug: 
the various branches of production, distribution and COIl 
sumption. 

The real situation is different. Since stocks exist, any minci 
change in supply and demand, either for commodities or fo 
labor, need not be reflected immediately in production, dis 
tribution or consumpt~on. Stocks make possible a slightl; 
larger supply or a slightly smaller demand, the stocks them 
selves absorbing the change. This lessens the closeness wit] 
which economic elements are interrelated, but it also make 
possible a cumulation of small disturbances, which by chanc 
may be in the same direction.. This cumulation of changes i 
a very important factor in accounting for cyclical oscillations 
for it helps to explain the initial push necessary to set in mo 
tion that entire set of disparities, stresses and strains whic] 
are the essence of the cyclical phenomenon. & 

& See the author's article, Random Events and Cyclical Oscillations, Journal c 
American Statistical AS8ociation, September 1929, pp. 258-75. On the conneetio 
between seasonal variations and the amplitude of the business cycle we may agai 
quote an interesting suggestion by Akerman: 

"In a country in which the variations of temperature are great,· for 
example, in the United States, there are naturally also strongly marked 
seasonal variations in industrial life. All wage-earning labor in such 
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In some industries the surplus of labor, which, if not created 
by the seasonal swing in production, is at least maintained 
and perpetuated by it, has far-reaching . consequences on the 
type of organization in the industry and hence also on the 
cycles c~aracteri~tie. of the industry. For example, in the 
cloak, SUlt and skirt mdustry of New York City, which is sub
ject to marked seasonal variations in activity 

.: •• thia eI~sa !>f labor seema to have cba~acterized the industry 
during most of Ita b18tory. For many years durmg the period of great 
immigration from 1880 down to 1910 potential workers were always 
at hand among the immigrant population in excess of the actual present 
need. of the industry. On the other band, the seasonal character of the 
industry has required just such a labor supply in excess of normal needs 
to meet the seasonally recurrent peaks of production. It has been necea
eary at aome time during each spring and fall season to be able to call extra 
workera into the shops for a abort period to lift production to the level 
of the seasonal demand. At such times the labor supply is frequently not 
in exces8 of the momentary need and there may even be difficulty in se-

a country illllUbjeet to coDBiderable vicillsitudes even in 80 brief a period 
.. a year. The formation of new means of production, which is the 
foundation of economic progress, tends in such a country to be stimu
lated by external circunurt.ances. In another country, Italy for example, 
the contrast between summer and winter is less violent and the impulse 
to enterprise with a view to the future is le88 powerful. 

Without anticipating the consideration of the cyclic periods, we may 
therefore draw the conclusion that in a country having great variatioDB 
of temperature, and therefore great seasonal variatioDB in industry, the 
cyclic fluctuations have a tendency to be particularly pronounced ..... 

But the 888Ociation between seasonal and cyclic variatioDB is not of 
so simple- a nature that one can lay down any generally applicable law. 
It is not only that different countries are industrialied in different degrees 
and therefore not directly comparable, but also that the accumulated 
capital required for the formation of new means of production may be 
drawn from any quarter. The international nature of the money market 
tbus interferes with loeal conditioDB ..... 

So long as we confine ourselves to the seasonal and cyclic variations 
of production and employment within a single country, the 888OCiation ia, 
however, plain enough. Those branches of industry which have marked 
seasonal variation_ch as the building and iron industrie&-prove to be 
allIO very susceptible to cyclic fluctuations, whereas o~~er ~ranch~ of 
industry-for instance clothing and many of the provlBlon mdustrleB
show neither seasonal ~or marked cyclic variations." (EcOfIOmic ProgrUB 
and ECOfIOmic Crises, pp. 39-41.) 

Obviously, Akerman undeJ'oe8timates the, complexitr !,f the. relationship be
tween seasonal variations and busineaa cycles even wlthm a smgle country. It 
ill not true thll,t large seasonal variations and m~rked cyclical amplitu~e ~re 
cloaeIr 888OCiated, as witnesa the evidence of retail trade and the c1ot~g m
dustry which ill cited by Akerman to the contrary above. The amplitude of 
cycles in various industries is often determined by factora not assoCIated defi
nitely with seasonal forces. 
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curing all the workers required. This excess of work at the peak of the 
season has no doubt tended to mai1!tain in <lIle industry the surplus 
workers who might otherwise have been driven into other _employments. 
The prospect of a chance to obtain work at the height of the season is 
very likely to hold out to the worker an illusory hope of regular employ
ment which co-operates with his natural inclination to stick to his old 
trade and thus interferes with the natural economic tendency to equalize 
the supply of labor as of everything else with the demand for it .. 

The existence of a surplus labor supply serves in turn to enhance 
. the seasonal character of the industry. Given the possibility of calling 

at short notice a large number of additional workers into the shops, there 
is an inducement to the manufacturer to time production to the vagaries 
of demand and to do nothing toward producing in advance of demand 
or toward seeking to stabilize demand. A restricted labor supply is bound 
to be a stimulus to continuous production, and even if the conditions of 
demand are such as to make continuous production impossible, serves 
to some degree to stabilize employment. A surplus labor supply on the 
other hand works in the opposite direction and is an actual force making 
for discontinuous and seasonal operation. 

The cumulative and reciprocal force of an excess of labor co-operating 
with a demand which is naturally seasonal has no. doubt helped to 
bring about several of the specific developments in the New York 
cloak and suit industry in recent years. For one thing it has tended 
to stimulate the increase of submanufacturing shops. Many of the more 
ambitious and energetic workers have no doubt sought to free themselves 
from a life of irregular employment by setting up shops themselves in 
the hope that by their own energy they might succeed in finding more 
work than their previous employers could find. The increase in the num
_ ber of separate shops, however, ~as not been accompanied by a corres
ponding increase in the total amount of work available, and, resulting 
as it has in increased competition for the available work, has tended 
to increase the irregularity of production and the resulting seasonal 
unemployment. 

Seasonal unemployment under the particular conditions of the indus
try is thus a thing which breeds upon itself and tends continually to 
increase within the limits of the existing labor supply. As it becomes 
more pronounced, and production concentrates more narrowly to a peak, 
there may come to be an actual shortage of labor at the height of the 
season, and this tends in turn to bring even more workers into the in
dustry who swell the number of unemployed during the period of slack 
work. Meanwhile the pressure of the demand for labor at the height 
of the season is an effectual check on the natural economic tendency of 
supply to ~onform to demand." 8 

Thus, seasonal disparities in related processes, by calling 
forth surpluses in equipment, commodities and labor, create 
a certain looseness in the relations of the economic elements 

8 Report of an InveBtigation of the Cloak, Suit and Skirt Indmtry of New York 
City, by John Dickinson and Morris Kolchin, to the Governor's Advisory Com
mission· (New York 1925) pp. 144-5. 
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and sometimes magnifl appreciably the ratio which produc.
tive means bear to the final product. The effect of both of 
these in1luences of seasonal disturbances is to facilitate the 
appearance of cyclical. oscillations and to magnify the un
equal ~ovement of varIOUS groups of processes in the cycli
cal BWlDg. As a result of surplus commodities and labor 
random events may cumulate sufficiently to initiate a cycli
cal rise or decline. Surplus equipment serves to magnify the 
difference between the amplitudes of cyclical swings in con
sumers' and producers' goods, and surplus labor sets up a con
dition of instability in the industry which leads to a type of 
industrial organization of possibly decisive bearing upon the 
character of cyclical fluctuations in the industry. 

3. Some Practical Implications of the Survey 

The problem created by seasonal surpluses of commodity 
stocks, equipment and labor may be considered from two 
angles: (1) the viewpoint of society as a whole-the waste in
volved in the inactivity of a part of the limited resources of 
our economy in the form of unproductive stocks; (2) the view
point of the different social groups-observation of which 
classes of the population bear this burden of idleness. Any 
remedial program directed towards ironing out seasonal dis
turbances and reducing their burdens should distinguish 
ruearly between these two approaches to the problem. 

In the former it may be noted that conspicuous seasonal 
:listurbances arise only at the points where man is not in com
[)lete control of the economic process. The disturbances per
list only because of this lack of control. Thus seasonality char
lcterizes all those productive processes in which climatic and 
>rganic forces are as yet beyond complete control by produc.
!rs-agriculture, construction, inland water transportation
md also consumers' purchases, over which the sellers do not 
!xercise complete control. 

One way of reducing seasonal disturbances would, there
'ore, consist in extending the control of those who are inter
isted in stabilizi:\lg economic processes. In production this 
vould mean a technical development in agriculture and other 
ndustries affected by climate to a point where either the 
)roductive process itself was made more continuous or at 

13 
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least some perishable products were rendered sufficiently dur
able to be ,stocked. Considerable progress may be made in 
this direction, especially in rendering some perishable prod
ucts durab1e (note the development of quick freezing of foods, 
refrigeration and cold storage of eggs, poultry, meats and 
the dairy products). Were sufficient stimulus provided, it is 
quite possible that technical research might yield substan
tial results. In spite of the commonly prevalent notion of the 
alacrity with 'which the economic system supposedly grasps 
every technical advance, economic activity is, in fact, con
siderably affected by traditional procedures which may have 
once corresponded to the prevalent level of the industrial 
arts but which do not fully utilize present technical possibili
ties. It may also be noted that the investment in existing 
equipment sometimes acts as a deterrent to the adoption of 
more modern technical methods (note, for example, the prob
lems of winter construction); an added incentive towards 
more continuous activity may help to overcome such obstacles. 

The course of technical progress cannot be foretold with 
any assurance. Still it is clear that'short of a technical revolu
tion which would enable man to produce the basic food prod
ucts by inorganic rather than organic processes, or at low 
cost to counteract completely the effects of climate on out
door activity, seasonal factors in agriculture and construc
tion are likely to continu~ exercising fully their disturbing 
influence on the rate of productive activity. On the other hand, " 
greater technical advance may be made (and has been made) 
in the stages intermediate between the raw materials and the 
final products (manufacturing, transportation and trade). It 
is in manufacturing and transportation that the degree of 
control made possible by the development of technical arts 
has grown most strikingly, and with it has come emancipa
tion from those forces which still disturb agriculture and 
construction. The development of steam has freed trans
portation from interruptions in activity occasioned by the 
freezing of inland waterways. The decline in . the price of 
artificial light has freed manufacturing from limitations im
posed by reliance upon natural light, just as artificial hot and 
cold air have made manageable some of the manufacturing 
operations which had been well nigh impossible during ex.; 
tremes of temperature. But all these developments have re-
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duced and sometimes completely eliminated only the disturb
ing i~ue?ces exercised directly upon. these types of activity 
by clImatIc factors. They have contrIbuted nothing towards 
the reduction of the original disparity between the seasonal 
influences on the supply of the raw materials and on the de
mand for the finished products by final consumers. 

Just as at present there appears scant hope for complete 
technical control over the climatic and organic forces which 
affect agriculture, construction or inland water transporta
tion, so not much hope appears for an extension of control 
over consumers' purchases, short, of course, of a complete 
recasting of our social order. So long as consumers' freedom 
to buy is limited only by the amount of purchasing power 
at their disposal, and purchasing power is distributed under 
the system of free exchange, there is little hope that the 
sellers, so long as they wish to remain in business, will gain 
control over the rate of purchase by consumers. Consumers' 
reluctance to, buy may be partly overcome by a definite price 
policy, but the effective limits of any such policy are neces
sarily narrow since price differentials are felt more acutely 
by the sellers than by final consumers, and losses to sellers 
from off-season discounts should not exceed the cost of keeping 
stocks of either the commodity or productive equipment.' 
Moreover, in recent years any tendency towards making con
sumers' purchasing steadier through a price policy appears 
to have been more than counterbalanced by the attempt of 
industries which sell durable goods to render them more per
ishable by a greater insistence on the elements of style and 
fashion, thus accentuating the seasonally intermittent char
acter of consumers' demand. Only in those exceptional fields 
where a virtual monopoly of supply exists can the sellers force 
the buyers to make their purchases at a more even rate. 

But besides an extension of control over the climatic and 
conventional forces there is another method of ameliorating 
the seasonal problem: the dovetailing of activiti.es character
ized by varying seasonal swings so that productIve resources 
which formerly served only one purpose and were therefore 
partly unemployed may be made to serve addition~l purposes 
and in this way be rendered capable of m~re contmuous ser
vice. Such dovetailing is theoretically pOSSIble at any stage of 

'See discussion, Chapter I, Section 4. 
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the employment of prodU:ctive resources' in carrying through 
an economic process. In manufacturing, mining, transporta
tion, agriculture and trade it is possible technically to arrange 
the utilizatio~ of common resources in such a way as to avoid in 
part the under-employment attributable to seasonal dis
turbances. 

The limits of such a policy are strictly set by two counter
acting tendencies. The first limitation is purely technical. In
crease in efficiency is easier to achieve when a tool or. method 
of utilization of resources is designed for a specific purpose 
rather than to serve many purposes. The second limitation 
is social. 'The incentive for devising multi-purpose tools is 
not appreciable because each independent enterprise has its 
own specific function and its profit-motive prevents it from 
considering definitely the effects of technical progress from 
the point of view of society as a whole. Were a premium put 
upon technical progress that assured a greater continuity of 
operation and a greater percentage of exploitation of the total 
.resources of the economy, it is quite possible that progress 
in the direction of multi-purpose equipment would be greater. 

Moreover, the lack of conscious cooperation among the en
terprises and agents in our economic system means that no 
definite facilities are set up for dovetailing productive re
sources, except within the limits 9f single enterprises or within 
the ken of individual agents. In some instances such coopera
tion results voluntarily or under pressure or encouragement 

1 by public authority. Thus the organization of some agricul
~·/tural enterprises into cooperative institutions has sometimes 

./ J resulted in pooling the resources· and apportioning them in 
J such a way as to bring about more continuous utilization. 

The aG,tivity of the trade unions and of public employment 
exchanges in encouraging migration of labor to the points of 
seasonal demand is another instance, and, of course, the most 
conspicuous example is the mobility and dovetailing of credit, 
achieved by, an elastic banking system guided by a central 
bank. 

Clearly the possibilities of a solution of the technical aspect 
of the seasonal problem are limited not only by factors which 
our knowledge has not learned to control; not only by the 
tendency of progress to produce uni-purpose rather than 
multi-purpose tools; but also by the social conditions which 
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put a premium upon changes of one kind and not of another 
It is these social conditions which confine economic planning 
wit~n ~he narro~ .b~~ndaries of individual enterprises, within 
the llIDlted posslbihtIes of voluntary cooperation. Moreover 
tardy ~or~tion of I?u~~~ opinion or authority as an activ~ 
force llIDlts the posslblhtIes of even the technical solution of 
the seasonal problem. . 

Thus examination of the seasonal problem from the stand
point of the interests of society as a whole suggests that con
siderable alleviation may be achieved if technical and organ
izational ingenuity is stimulated towards a stabilization of 
activity; that more hope lies in the direction of dovetailing 
uses of productive resources which are subject to divergent 
seasonal swings than in an attempt to master directly the 
climatic or conventional forces which make for distnrbances; 
that in our present social organization considerable limitation 
upon any such solution of the problem is imposed by the in
dependence of individual business enterprises j and that from 
the point of view of social policy directed towards elimination 
of seasonal disturbances it seems advisable to bring pressure 
to bear upon those economic agents who are in a position to 
exercise their power and ingenuity to achieve a more efficient 
and continuous utilization of resources which society has 
placed at their disposal. 

Before we examine the seasonal problem from the view
point of different social groups, it is important to note that at 
the stages intermediate between the supply of raw materials 
and the flow of finished products to final consumers there is 
sometimes an appearance of a reduction of the seasonal bur
den. This reduction of the burden is real enough as far as the 
stage at which it occurs is concerned, but it is accompanied 
by an increase of the seasonal burden at some other stage. In 
other words, what is taking place from the point of view of 
society as a whole is not a reduction of the seasonal burden 
but a shifting of it from one economic group to an~ther. ~he 
most notable instance was the hand-to-mouth buymg policy 
that characterized many distrjbutive trades after 1921 and 
whose effects appear SQ clearly in .th~ an.alysis ~. C~ap!er 
XI. The diminution of seasonal varIatIon m the distributIve 
trades was accompanied by a growth of seasonal instability 
in manufacturers' activity and in employment. For the eco-



366 SEA,SONAL VARIATIONS IN INDUSTRY AND TRADE 

nomic system as a whole the waste involved has perhaps in~ 
creased rather than diminished as a result of the partial escape 
which the distributive trades have made from sharing in the 
burdens involved. . 

Passing now to the consideration of how the burden of the 
seasonal problem is borne by the various social groups, we 
may observe that at present the main factor which determines 
what share any economic agent will assume seems to be his 
economic strength in relation to that of any other agent. In 
a buyers' market a buyer can force upon the seller the burden 
of seasonal variations, but in a sellers' market it is the buyer 
who has to accept the burden. 

In a perfectly competitive and static economy it would not 
much matter which agent bore the seasonal burden, for he 
would be adequately compensated for any waste of resources 
involved. But our society is not static, nor is it subject to 
conditions of perfect competition. On the contrary, there 
are many non-competitive areas and in some of these a bur
den of seasonal irregularity iniposed upon one of the pro
ductive factors cannot be passed on by a process of equaliz
ing mobility. It was seen above how in the New York garn;tent 
industry the seasonal burden on labor was not compensated 
for by a shift of workers to other industries. Such a condition 
is typical, rather than exceptional, of seasonal industries. 

It becomes a problem of social policy, then, on whom the 
burden of seasonal variations should fall. From the view
point of society as a whole the desirable method of disposing 
of the seasonal problem seemed to be to put the burden upon 
those who are capable, if thus stimulated, of changing tech
nological and organizational conditions in such a way as to 
lighten it. But to this purely technical viewpoint may be 
added the consideration of some definite criteria of social 
policy. 

Such criteria must be formulated by the social body of 
opinion. Suggestions are being made that labor should bear 
as little as possible of any of the ill effects of seasonal varia
tions; that entrepreneurs be forced to forego the opportunity; 
of sharing with the workers the burdens of the seasonal swing 
in their activity. This appears natural because of the obvious 
differences between the capacity of capital and of employed 
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wo~kers to bear burdens and carry through adjustments. The 
SOCIal advantages of such a change are emphasized by point
ing out that some of the incomes derived from economic ac
tivity !Ire free from any seasonal disturbances which may 
affect It. For example, enterprises pay the interest on their 
bonds quite regularly in spite of the fact that the buildings 
and machinery that are bought with the money thus ad
vanced are not nsed to the same extent through every month 
of the year. The suggestion is made that labor also should be 
paid throughout the year rather than have its income subject 

. to seasonal variations in activity and that the task of dovetail
ing diverse seasonal swings so as to avoid excessive waste 
should be put npon the shoulders of the entrepreneurs rather 
than upon those of the employees, whose circumstances make 
them less capable of meeting the situation. On the other hand, 
the advantages of such a policy are counterbalanced in quali
fied measure by any changes it might make in the desirable 
mobility of labor. And, of course, the entrepreneurs may pass 
on a large part, if not all, of the additional seasonal burden 
to the consumer in the form of higher prices for the product. 
In this event, the redistribution of the seasonal burden is not 
between labor and the entrepreneurs, but between labor and 
the consumers of its products. 

Another shift of seasonal burdens suggested as advan
tageous from the point of view of a reasonable social policy is 
that imposed upon agricultural producers by the seasonal 
character of the inflow of their finished product. Seasonal 
variations in prices paid to farmers are considerable, as may 
be seen in the products for which quotations are available for 
this particular exchange link (rather than for transactions on 
produce exchanges or on primary markets). Since agricul
tural producers sell most of their products during the months 
when prices are seasonally low, they obviously sustain a con
siderable loss and since few are financially able to carry 
stocks this is done for them, at a charge, by all the intermedi
ate ag~ncies between the raw material and the industrial con
sumers and by the industrial consumers themselves. It is 
suggested that the seasonal burden of these price variations 
could be taken over by public rather than private. agen
cies and that the cost of this function to the farmers might be 
lessened thereby. This, of course, would imply a substitution 
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of public credit funds for private funds in maintaining stocks 
of agricultural commodities as well as the prospect that the 
public agency would undertake all the complicated exchanges 
and financial transactions now carried on by private agencies 
on the produce exchanges. Regardless of the practical diffi
culties in such a redistribution of the seasonal burdens, it is 
easy to recognize the social advantages. 

Practical problems of ways and means of reducing seasonal 
swings are really beyond the scope of this study. Yet, they 
are most important among the numerous questions which, it 
is hoped, this investigation has raised. Why in certain indus
tries are the payrolls so much more seasonally stable than 
output while in other industries the difference is much less 
appreciableT Were more data available, we could ask why 
certain prices reflect much more definitely the seasonality in 
the inflow of the commodity than do others. There is a wide 
field for a detailed investigation which could lay the basis for 
a practical policy of stabilization. This study presents merely 
the broad outlines of the seasonal problems and can arrive 
only at some general inferences as to the types of stabilization < 

policy that might be undertaken. 
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APPENDIX I 

INDEXES OF SEASONAL VARIATIONS IN THE FLOW 
AND STOCKS OF COMMODITIES AND IN OTHER 

ASPECTS OF ECONOMIC ACTIVITY IN 
THE UNITED STATES 

Part One 

The Seasonal Indexes 



I. FOOD PRODUCTS 
Period Average 

No. Serl .. Covered Jan. Feb. Mar. Apr. May JIlIl8 July Aug. Sept. Oct. Nov. Dec. Deviation Range 

A. Wheat and Flour 
Wheat . 

1. Harvest,' Estimate •...•... 
2. Mar~eting by Farmers.... 1909-19 

1919-30 
3. Marketing by Farmers, 

Principal Wheat Grow-
ing States ........... 1909-21 

California ........... .. 
Colorado ..•........... 
Idaho ..•.............. 
lliinois .............. .. 
Indiana ............... . 

Iowa ................ .. 
Kans&S .............. .. 
Kentucky ........... .. 
Maryland ............. . 
Michigan ............ .. 
Minnesota ............ . 
Missouri ............... . 
Montana ............. . 
Nebraska ............ .. 
New York ........... .. 
North Carolina ....... . 
North Dakota ....... .. 
Ohio ................. . 
Oklahoma ........... .. 
Oregon ............... . 
Pennsylvania ......... . 
South Dakota ........ .. 
Tex8.IJ ................ . 

o 
72 
Q6 

19 
60 
59 
60 
52 
67 
77 
34 
66 

115 
80 
52 
90 
89 

104 
64 
65 
72 
56 
23 
98 
72 
4,1 

o 
57 
54 

o 
46 
42 

o 
42 
35 

6 264 508 341 78 4 0 
43 38 154 170 195 170 120 
39 53 196 229' 197 138 92 

o 
93 
70 

24 20 16 16 48 206 402 268 106 
52 32 41 48 20 40 263 247 155 
38 28 18 26 19 26 170 335 235 
56 44 37 34 30 331 263 116 100 
54 44 38 40 31 346 254 118 106 
52 42 38 46 35 150 277 185 157 
68 46 54 52 42 215 192 136 134 
38 32 28 31 34 402 281 128 88 
44 47 40 37 30 192 227 118 137 
95 . 65 56· 55 50 73 151 154 151 
62 53 41 60 54 38 96 229 208 
44 38 31 31 32 295 258 145 118 
49 42 29 25 29 13 70 205 256 
65 47 64 73 41 184 180 128 145 
83 73 48 49 61 40 162 169 161 
67 68 68 67 80 188 180 142 106 
52 48 34 44 48 28 83 252 233 
67 58 54 56 53 228 222 137 107 
43 35· 43 38 66 356 188 114 103 
16 24 18 22 13 64 377 407 160 
88 80 44 58 53 108 179 148 122 
54 50 36 50 49 36 157 245 216 
42 43 34 30 144 337 211 100 82 

48 28 
155· 88 
143 102 
70 59 
66 52 
79 72 

103 82 
64 .41 

103 100 
112 122 
161 118 
92 62 

221 172 
90 95 

132 118 
91 78 

192 122 
79 67 
86 70 
43 35 

118 104 
126 108. 
74 53 

135.4 
51.5 
59.9 

96.9 
69.9 
80.9 
68.3 
70.6 
61.5 
46.6 
85.1 
56.1 
34.2 
52.7 
69.5 
75.6 
39.4 
41.0 
36.1 
66.4 
49.0 
60.3 

107.2 
29.8 
58.8 
66.8 

508 
157 
194 

386 
243 
317 
301 
315 
242 
173 
374 
197 
104 
191 
264 
243 
143 
129 
124 
224 
175 
321 
394 
135 
209 
307 



Virginia • . • . • • • • • . • . • • • 87 88 85 81 60 31 1M 188 1M 137 118 88 
Washington ........... 29 18 14 20 18 12 22 1118 t38 270 108 63 

4. Receipf4 at Primary Mal'-
keta ................. 1920-24 80 63 61 66 62 61 106 193 161 138 123 97 

1~1 63 69 54 41 63 63 222 208 166 116 110 67 
5. Receipts at Selected Mal'-

keta • • .. • • • • • • • • .. • •• 1906-16 
Chicago .............. . 
KIUllI8II City .......... . 
MiDDeapolil .......... . 

6. Shipments from Primary 
Markets ............... 1920-24 

192a-31 
T. Visible Supply, U. S .•.... 191~ 

1923-31 

8. Visible Sup~y at Primary 
Markets, Derived ••••.. 192Q-24 

1925-31 
9. Exports ................. 1918-23 

1924-31 
10. Stocks held by Flour Mills. 

Quarterly •.•••••.••.. 192~1 
In country elevatol1l .. .. 
In tnmsit ............. . 
In terminal elevatol1l .. . 
At mills and in mill ele-

vatol1l .............. . 
Total ................. . 

52 57 59 
72 62 35 
96 88 93 

75 57 63 
61 62 59 

131 106 89 
113 106 95 

149 136 119 
111 104 91 

TO 45 65 
65 38 40 

80 
69 
81 

IiO 
M 

43 66 31 238 287 135 82 86 64 
" 66 42 182 191 162 122 139 93 
61 59 62 50 71 162 166 143 149 

55 88 82 100 201 165 121 106 97 
59 96 80 152 182 1..&7 119 117 T5 
72 50 32 51 90 131 152 152 1" 
80 66 63 72 110 123 129 128 125 

100 69 22 30 61 93 125 154 163 
69 " 28 87 123 145 147 133 118 
52 93 106 110 195 169 130 93 82 
49 85 72 102 156 206 176 134 86 

43 
90 
32 

50 
60 

1" 
135 
139 

137 
138 

133 
116 
148 

123 
128 

11. Borrowings by 121 Flour 
Mills ................ 1919-21 120 109 98 86 67 51 59 86 116 131 137 137 

12. Wheat Grindings by Flour 
Mills ................ 1923-31 101 92 95 90 91 90 99 110 113 118 104 97 

44.1 
IOU 

36.8 
61.7 

60.0 
49.3 
36.8 

30.5 
36.2 
36.0 
22.3 

39.2 
30.2 
35.0 
45.8 

38.5 
25.5 
43.5 

30.0 
33.0 

25.2 

7.7 

156 
U4 

138 
181 

256 
156 
116 

146 
130 
120 
76 

132 
119 
150 
168 

101 
76 

116 

87 
88 

86 

28 

8er1 .. 
Period A ...... 

Oovered Jan. Feb. liar. Apr. IIOJ' June JulJ' A\IIr. Sept. Oct. Noy. Dee. Deviation JlaoP 



Period Average 
No. Sert .. Covered Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Deviation Rallll:e 

Wheat Flour 
13. Production .............. 1918-24 101 86 96 86 86 79 91 112 121 125 113 103 12.6. 46 

1924-31 101 92 96 90 90 89 99 110 113 118 104 97 7.8- 29 
14. Stocks held by Mills, Quar-

terly .. . . .. . . . . . . . . .. 1926-31 101 86 102 111 7.0 25 
15. Stocks, All Positions ...... 1920-31 99 96 91 92 87 88 104 108 116 116 108 96 8.6 29 
16. Trade Disappearance (Con-

sumption) ....•.....• 1920-31 97 91 98 88 93 83 87 110 111 120 112 110 10.5 37 
17. Sales by Federal Bake 

Shops ......•......... 1928-31 98 100 112 101 97 91 89 94 93 107 104 114 6.3 25 

B. Livestock and Meat. 
Cattle and Calves 

1. Births of Calves, Estimate. 1920-24 83 101 150 176 157 106 73 60 70 73 72 79 31.7 i16 

w 
2. Receipts at Primary Mar-

""" 
kets •........ : .•....• 1917-22 94 73 84 86 92 91 92 106 123 139 127 93 15.8 .66 

~ 1923-31 94 77 87 91 96 88 93 104 119 140 115 94 13.2 63 
3. Receipts at Chicago .•.•.. 1888-1900 101 86 94 86 95 93 98 111 115 120 102 98 8.2 34 

1900-14 110 89 91 90 88 86 90 98 110 124 114 110 11.3 38 
1915-21 112 85 81 78 88 86 83 93 110 134 136 115 17.8 58 
1922-28 106 86 92 86 97 91 91 100 102 128 117 104 9.5 42 

4. Cattle, Federally Inspected 
Slaughter ..........•. 1907-19 101 85 87 84 89 91 94 104 115 130 116 105 11.8 46 

1919-27 102 85 92 89 95 92 98 101 110 121 114 104 8.4 36 
1924-30 99 84 90 90 98 93 99 102 108 121 111 105 7.8 37 

5. Caives, Federally Inspected 
Slaughter ..........•. 1908-12 75 63 94 118 133 128 110 109 105 102 88 74 17.6 70 

1913-18 87 77 96 126 134 119 104 96 96 101 87 77 14.0 . ~7_ 

1919-24 91 81 107 111 116 109 101 99 98 105 98 84 8.2 35 
1924-28 93 89 106 110 112 105 97 91 95 107 97 97 6.8 23 

Beef and Veal 
6. Production •.........•.•. 1920-31 100 84 94 94 101 100 99 103 107 116 104 99 5.1 32 

7. Cold Storage Holdings .... 1917-22 134 126 116 98 86 78 76 73 75 91 111 136 '20.5 63 
11\nt'l nn. ... ". at> ,<l. 1Aa '1'70' a" 



8. Appanmt CODsumptlon •• 1915-22 loa 88 93 94 97 99 98 103 109 1111 109 93 8.6 t9 
1923-31 101 88 95 98 104 99 10l 103 lOG llt 98 96 U 28 

Sheep and Lambe 
9. Births of Lambs, Estimate 19~24 4l 121 250 324 342 82 11 6 8 8 15 7 106.1 337 

10. Receipta at Primary Mar-
keta ••••••••••••••••• 1917-22 83 67 71 70 78 84 94 126 151 164 122 87 27.4 07 

1923-31 84 75 78 80 95 88 91 110 148 172 97 83 21.8 97 

11. Receipta at Chicago •••••• 1866 77 100 136 127 106 94 85 103 87 129 82 76 16.7 60 
1867 86 110 137 122 98 90 80 99 86 126 85 80 15.9 57 
1868 96 123 138 116 92 85 76 95 85 123 88 84 16.6 82 
1869 106 131 138 112 87 81 72 91 85 120 91 88 17.7 66 

1870 115 139 139 108 82 77 68 87 85 117 94 92 19.4 71 
1871 124 146 139 105 77 73 65 83 85 115 96 95 2U 81 
1872 133 150 139 101 74 69 63 80 85 112 98 98 22.3 87 
1873 141 152 139 98 72 66 61 77 85 110 100 101 23.7 91 

~ 
1874 146 151 139 97 70 63 58 75 85 109 102 103 25.2 93 

1875 150 146 138 99 69 62 57 73 86 108 104 105 25.4 93 
1876 152 141 138 104 70 61 56 72 86 106 106 106 25.7 96 
1877 149 136 137 110 72 60 55 71 88 105 108 108 25.6 94 
1878 146 132 136 115 74 60 54 71 89 103 109 109 25.2 92 
1879 142 129 134 121 75 60 54 71 90 104 110 110 25.0 88 

1880 138 128 132 125 76 60 54 72 92 104 III 110 24.5 84 
1881 135 126 130 125 77 61 55 73 94 105 112 109 23.5 80 
1882 131 124 128 123 78 62 57 74 95 107 112 109 22.3 74 
1883 129 122 126 119 79 63 61 77 96 110 111 108 20.8 68 
1884 126 119 122 113 81 65 65 80 98 113 III 108 18.6 61 

1885 122 116 118 109 83 68 69 84 100 117 110 107 16.2 54 
1886 119 109 112 103 85 73 73 89 101 122 109 106 13.4 49 
1887 117 99 106 99 87 78 79 94 102 126 108 105 10.7 48 
1888 113 93 102 94 90 83 82 98 104 130 106 103 9.S 48 
1889 108 92 99 88 92 88 84 103 107 135 102 100 9.3 51 

Period Averap 
N .. SerIN Covered Jan. Feb. liar. Apr. Kay June July A\III'. Sept. Oct. Nov. Dec. Devtation Ranlrl 



PerIod 
No. Series Covered Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. 

Average 
Dec. Deviation Range 

11. (Continued) 1890--95 104 94 100 103 103 96 88 100 108 121 91 92 6.5 33 
1896-01 104 87 98 96 97 89 91 106 122 122 99 92 8.8 35 
1902-09 93 80 82 80 75 80 87 106 136 159 118 101 20.2 ~ 
1910--20 96 77 74 71 68 76 90 107 142 166 124 107 24.5 98 
1921-29 106 88 90 85 86 80 85 110 139 137 93 100 15.4 59 

12. Federally Inspected Slaugh-
ter .............••..• 1908-12 104 89 94 81 83 94 99 108 118 120 109 101 10.0 39 

1913 105 88 88 84 86 92 99 108 117 123 108 103 10.6 39 
1914 105 88 88 84 85 92 98 108 117 121 109 105 10.8 37 
1915 104 88 88 85 83 92 97 109 117 119 110 106 11.0 36 
1916 104 88 88 84 82 92 97 110 116 119 111 108 11.4 37 
1917 • 103 87 88 83 81 91 98 110 115 121 112 109 11.8 40 
1918 102 86 89 82 80 91 101 111 115 123 112 107 11.9 43 
1919 102 85 89 82 81 92 104 112 116 123 110 103 11.8 42 

too 1920 102 84 89 ~ 84 95 105 112 116 121 106 100 10.5 37 
~ 1921 102 85 91 86 89 98 105 111 115 117 101 97 8.8 32 
CJI 1922 103 87 92 89 93 100 104 110 114 113 97 95 7.6 27 

1923 104 88 95 92 96 101 103 108 111 111 94 95 6.5 23 
1924 104 89 98 93 97 101 102 106 110 109 93 98 5.3 21 
1925 104 90 98 94 96 100 101 104 110 110 94 100 4.8 20 
.1926-30 101 94 97 93 94 97 97 105 112 115 97 98 5.5 22 

Mutton and Lamb 
13. Production ...........•... 1920--31 106 95 101 98 96 94 94 102 108 111 96 99 4.7 17 

14. Cold Storage Holdings ...• 1917-22 144 123 98 75 71 69 68 68 82 109 132 160 28.1 92 
1923-29 129 128 115 89 77 81 71 68 78 108 120 136 22.7 68 

15. Apparent Consumption •. 1916-22 107 90 98 90 89 90 97 109 III 113 105 98 -7.8 24 
1923-31 106 95 102 101 98 92 95 101 106 109 95 100 4.2 --11-

Hogs 
16. Births of Pigs, Estimate .. 1920--24 42 68 184 217 138 74 64 96 138 88 52 40 46.1 177 

17. Receipt!! at Primary Mar-
kets ••.•.......•.•.•• 1917-22 139 112 102 92 101 103 81 70 71 90 110 128 15.9 69 



18. Receipts at Chicago ...... 1861-70 123 61 47 t.7 83 73 tI3 64 71 123 19& 241 46.t 11M 
lB71-&; 140 95 71 76 91 95 74 67 69 97 163 162 27.6 96 1885-1900 118 98 92 82 100 105 84 77 82 106 132 123 14.1 M 
1901-14 135 119 103 87 98 98 85 81 71 86 106 132 15.8 64 
1915-24 150 120 100 82 89 94 86 70 tI3 82 120 144 22.3 87 

19. Commercial Slaughter .•. 1880-86 129 s.; 70 76 95 99 76 70 72 102 165 165 26.5 9.'1 
1887-95 146 101 72 71 98 103 81 69 tI3 90 142 160 25.7 97 
1895-1905 129 106 s.; 85 108 109 88 76 71 92 116 136 11.2 65 
1906-12 130 104 97 86 104 110 89 75 72 92 114 128 14.9 68 
1913-21 144 117 101 86 100 103 83 65 64 84 108 141 19.3 80 
1922-29 134 108 104 91 96 100 89 76 71 93 109 130 14.1 63 

Pork Products 
20. Pork Production ...••.... 1920-31 133 109 100 92 98 103 93 80 74 88 103 126 12.6 59 
21. Cold Storage Holdings .... 1917-22 98 116 114 119 121 125 121 104 79 61 62 '18 20.3 64 

1923-29 99 113 119 121 118 121 117 104 82 64 62 83 18.5 69 
22. Apparent Consumption .. 1916-21 117 96 80 76 100 96 95 96 100 119 114 110 10.1 43 

1922-31 109 88 94 89 101 101 96 97 99 112 105 106 6.9 24 

5:i Total Meat .. 23. Production ............... 1920-31 120 99 98 93 99 101 95 90 87 99 102 115 U 33 

C. Dairy Products 
1. Winter Dairies ........... 1921-25 

Cows Freshening ...... 82 54 80 74 34 12 8 38 197 258 217 145 69.6 25(l 
Cows Dry •..•••....•.. 67 77 li4 23 10 23 118 227 238 181 113 68 62.9 228 
Cows Milking ••..••... 107 105 109 115 118 115 96 75 72 84 97 106 12.6 46 

Milk 
2. Production, Minneapolis 

District ..••.•.••••••• 1920-31 105 101 114 108 124 123 104 88 77 i!O 81 94 13.2 47 
3. Daily Deliveries per Dairy, 

New York District .... 1922-30 90 95 104 114 126 136 111 90 86 84 78 84 16.3 58 
4. Receipts at N. Y. C ....... 189~98 95 88 100 99 109 107 109 104 99 99 96 97 4.7 21 

1899-1903 95 87 100 99 109 109 112 102 99 99 95 94 5.3 25 
l00~8 94 87 98 97 108 109 112 106 100 100 95 95 6.8 25 

Period A_ 
No. 9erl .. <loYeftd Jan. Feb. Xar. Apr. XI7 June July Aug. Sept. Oct. Nov. Dec. Deviation ...,.. 



Period Average 
No. Seri .. Covered Jan. Feb. Har. Apr. Hay June July Aug. Sept. Oct. Nov. Dec. Deviation Range 

4. (Continued) 1909-13 95 89 101 98 108 109 110 102 98 99 95 96 5.0 21 
1914-20 95 88 100 98 109 109 III 107 100 97 92 95 5.9 23 
1920-31 96 89 101 98 105 107 107 102 101 101 95 96 4.2 18 

5. Re.ceipts at Boston .••...• 1920-31 95 88 101 99 107 III 109 103 98 99 94 94 5.3 23 
6. Cream and Condensed Milk 

Receipts at N. Y. C ..• 1895-1904 69 74 80 96 132 153 143 125 101 82 7[;- 70 25.7 84 
1905-09 65 67 79 98 138 163 154 123 98 77 72 66 29.7 98 

1910 65 69 80 96 147 157 153 120 96 80 70 67 29.5 92 
1911 65 69 79 97 147 158 151 122 97 80 69 67 29.6 93 
1912 64 69 79 98 147 159 149 124 98 79 69 66 29.8 95 
1913 64 68 79 100 146 161 148 126 99 78 69 65 29.9 97 
1914 • 63 68 79 101 146 162 148 128 100 76 68 63 30.7 99 

1915 62 67 79 102 145 164 149 129 101 74 66 61 31.8 103 
1916 60 67 80 103 145 167 151 130 101 72 64 59 32.9 108 

Coo 1917 58 67 80 104 144 168 153 131 101 70 62 59 33.8 110 .... 
00 1918 57 67 81 105 144 168 153 130 101 71 62 60 33.6 111 

1919 57 68 82 ·105 144 168 152 127 101 74 62 61 32.8 111 
1920 58 68 83 106 144 167 149 123 101 77 62 62 31.7 109 
1921 60 69 84 107 144 166 146 120 101 78 63 63 30.6 106 
1922 62 69 85 107 143 165 143 118 100 78 64 64 29.5 103 
1923 64 70 86 108 143 164 142 117 98 77 66 65 29.0 100 
1924 65 71 87 108 142 163 141 117 98 76 67 65 28.5 98 

1925 66 72 88 108 141 161 140 117 97 75 67 66 28.0 95 
1926 68 73 89 108 139 159 140 116 98 76 68 66 27.0 93 
1927 69 75 90 108 138 157 139 113 98 77 70 67 25.8 90 
1928 70 77 91 107 137 154 138 111 98 78 71 68 24.5 86 
1929 71 78 93 107 137 151 136 109 97 79 72 70 23.3 81 

1930 72 80 94 106 138 147 133 107 96 81 72 72 22.0 -"5 
1931 74 82 96 105 139 143 129 105 95 83 73 75 20.2 70 

, lI,filk, • Wholesale Sales, 
N. Y. C ..•....•.••••. 1920-24 

Grade B, quarts ...•.... 81 81 85 91 100 114 129 129 115 100 89 83 14.8 48 



Grade B, tints .......... 79 81 88 99 113 127 127 118 106 &4 83 80 15.4 48 Grade B, ulk ....••••.• 90 93 97 100 104 114 118 108 101 98 92 90 7.1 26 
Grade 11 quarts ••.••••• 90 92 98 102 105 112 110 107 104 97 91 90 8.8 22 
Butterm' k ••••••••••••• 48 47 56 72 107 192 223 164 106 76 58 51 48.7 176 

8. Cream, Wholesale Salee, 
N. Y. C ••••••••••••.• 1920-24 

Light cream ........... '18 80 88 99 11'1 146 141 115 96 84 '18 '17 19.9 69 
Extra heavy cream ••••. 81 85 94 108 129 131 11'1 105 95 88 83 80 15.3 51 

9. Milk, Retail Salee, N. Y. C. 1919-24 
Grade B, quarts •••••••• 98 98 99 100 102 104 101 98 101 102 99 98 1.'1 e 
Grade B, pints ••••••••• 92 91 92 97 103 110 109 106 103 102 99 95 5.6 19 
Grade A, quarts •••••••• 98 99 102 104 105 105 96 89 100 103 100 99 3.2 16 
Certified, quarts ••••••• 102 101 101 104 105 101 93 91 97 102 101 102 3.2 14 
Buttermilk ••••••••••••• 64 67 75 90 114 156 170 139 104 82 ·70 65 30.8 106 

10. Cream, Retsil Sales, 
N. Y. C .............. 1919-24 

Light cream ••••••.•.•• 103 103 104 104 107 104 92 83 92 102 104 104 5.7 24 
w Extra heavy cream ••••• 97 99 102 106 116 116 94 85 93 98 98 97 6.6 31 
0:1 Evaporated Milk 

11. Bulk Goods, Production •• 1922-30 64 66 85 103 139 164 158 128 99 '15 61 58 32.0 106 
12. Case Goods, Production ••• 1918-23 81 80 93 107 135 152 122 107 92 88 '12 '12 20.4 80 

1924--31 79 80 100 116 147 159 130 98 80 78 63 69 25.4 96 
13. Case Goods, Mfrs'. Stocks 

Total •.••••••••••.••••• 1923-31 '15 67 67 '16 97 124 139 127 119 113 103 93 20.8 '12 
Unsold •••••••••••••••. 1922-31 69 65 66 77 98 122 132 135 119 116 110 91 22.3 70 

14. Case Goods, Shipments, 
Derived •• • . . . • • • . • .. 1924--31 103 91 100 104 119 123 110 114 91 86 76 82 12.2 47 

Condensed Milk 
15. Production 

83 81 64 '11 25.4 103 Bulk Goods •••• • . • • • •• 1923-31 82 75 97 114 156 167 115 94 
Case Goods ••••••••••• 1923-31 98 89 113 124 132 118 101 81 78 95 82 90 14.6 54 

16. Sales 
Wholesale ••••.••..•.•• 1920-24 69 '14 83 97 116 143 149 135 108 83 71 68 25.5 81 

Period 
No. Serl .. eovered Jan. )'eb. Mar. Apr. May June July ,!,1IIf· Sept. Oct. Nov. 

Avor8119 
Dec. Deviation Banr. 



III ... Sed .. 
Period Average 

Covered Jan. Feb. Mar. Apr. Moy June July Aug. Sept. Oct. lIIov. Dec. Deviation Range 

16. (Continued) 
Itetail .........••...... 1919-24 107 109 110 110 110 100 83 75 88 100 104 106 

17. Total Mfl'S'. Stocks 
Bulk Goods .•......... 1923-31 64 58 61 74 110 149 149 138 123 105 93 76 
Case Goods ..••.•.•••. 1923-31 68 64 60 70 108 137 146 140 124 108 93 80 

18. Unsold Mfl'S'. Stocks 
Bulk Goods ........... 1922-31 71 64 70 71 109 162 143 135 117 100 80 77 
Case Goods ••......... 1922-31 60 48 48 63 112 145 156 152 128 112 93 81 

19. Shipments, Derived 
Bulk Goods ........... 1923-31 94 81 94 101 120 128 115 105 98 99 76 88 
Case Goods ............ 1923-31 119 96 120 107 67 68 86 91 106 123 108 112 

Butter 
20. Factory Production ...... 1917-22 73 67 80 91 135 158 146 123 100 88 68 68 

1923-31 81 71 88 99 131 146 135 115 94 81 72 75 
21. Factory Production, by 

States ................ 192\-25 
Arizollll. .............. .. 
California ............ .. 
Colorado .............. . 
Idaho ................. . 
Illinois ............... .. 

Indiana .............. .. 
Iowa ............... ; .. . 
Kansas ........ " ..... . 
Kentucky ............ .. 
Ma8I!a.chusetts ......... . 

Michigan ............. . 
Minnesota. ............ . 
M!ssiseiI?pi ............ . 
MlS80url ............. .. 
Montallll. ......•..•.... 

Nebraska ............ .. 

84 86 106 134 133 117 91 98 94 
81 85 111 129 125 110 103 108 98 
82 79 90 94 119 148 140 125 97 
95 88 92 101 119 125 112 100 89 
71 69 72 88 136 145 133 123 101 

77 67 73 82 129 143 131 122 108 
76 72 80 92 134 154 144 120 100 
82 76 86 102 141 149 143 111 85 
68 58 60 78 123 139 150 140 111 
81 69 89 108 140 199 144 91 85 

82 75 83 88 128 154 133 115 102 
88 84 96 91 128 152 139 111 88 
54 49 61 94 143 131 148 149 116 
73 62 67 86 140 145 145 128 103 
74 61 71 78 108 163 165 136 101 

77 74 84 95 136 161 149 128 90 

95 68 81 
83 80 83 
82 69 75 
99 86 95 
99 76 79 

103 84 81 
90 69 71 
75 66' 79 

111 79 77 
80 56 59 

95 73 73 
75 63 72 
98 82 69 
97 71 76 
93 71 67 

74 62 69 

9.2 

29.0 
27.3 

27.8 
34.3 

11.6 
15.6 

27.2 
21.2 

15.1 
14.2 
22.0 
9.4 

23.2 

22.7 
25.2 
25.2 
30.0 
31.8 

21.9 
22.8 
32.2 
26.9 
29.8 

29.1 

35 

91 
86 

98 
108 

52 
56 

91 
74 

66 
49 
79 
39 
76 

76 
85 
83 
92 

143 

81 
89 

100 
83 
98 

99 



Nevada 8& 7& 90 102 114 123 124 107 101 104 87 8& 12.5 48 New York'::::::::::::: 61 66 79 98 155 1M 133 119 102 M 63 68 32.0 128 
North Dakota ••••••••. 63 &5 67 75 114 182 204 168 107 82 54 49 ".2 155 
Ohio .................. 72 63 69 79 129 153 139 128 110 103 81 74 27.0 110 
Oklahoma 79 71 81 1M 147 155 148 114 85 79 M 72 28.1 01 
Oregon .... ::::::::::::: 85 77 89 112 144 144 119 95 83 89 80 81 20.0 67 
PenDBYlvania ........... 87 79 93 98 128 1M 114 112 102 97 76 79 15.1 68 
South Dakota ......... 66 69 82 127 124 165 163 129 92 68 54 61 84.1 111 
Tenntlllllee .............. 67 61 68 84 132 137 141 145 121 103 75 66 29.8 8& 
Texas .................. 80 68 84 119 146 1M 125 98 84 93 85 84 20.7 '18 
Utah ................... 98 85 90 102 124 142 115 101 90 87 79 87 14.0 63 
Virginia ................ 72 61 62 72 112 139 142 152 133 113 78 M 31.8 01 
Washington ............ 85 74 86 101 136 139 122 103 96 92 81 85 16.8 65 
WiscollBin .............. 78 74 87 94 132 150 136 119 98 90 70 72 22.8 80 
Wyoming .............. 71 63 69 72 114 168 159 137 lOS 99 77 73 29.3 96 

22. Receipts at 5 Primary 

! Markets ............. 1920-24 79 73 87 85 120 170' 149 118 97 84 68 71 26.1 102 
1926-31 85 83 96 98 123 149 136 lOS 89 83 74 77 19.3 75 

23. Cold Storage Holdings •••• 1915-22 63 37 19 11 26 lOS 178 197 187 160 125 88 59.2 186 
1923-31 46 27 15 12 37 123 193 210 193 158 114 73 65.1 198 

24. Apparent Consumption .. 1917-23 84 76 88 94 124 121 116 115 106 100 88 88 13.7 48 
1924-31 90 82 92 98 121 115 lOS 109 103 100 89 92 9.4 39 

25. Retail Sales along Milk 
Routes, N. Y. C ...... 191~24 92 106 106 102 1M 103 98 98 1M 102 95 90 U 16 

Oleomargarine 
26. Raw Milk Consumption •• 1922-31 108 100 106 98 92 81 79 86 103 116 114 116 10.6 37 
27. Production .............. 1920-31 108 101 108 99 91 80 78 88 103 116 115 115 10.8 38 
28. Consumption ............ 1920-31 108 102 106 98 89 78 74 89 105 117 119 115 12.0 45 

Cheese 
29. Production 

Total .................. 1920-31 69 70 87 100 133 153 134 116 103 96 73 67 23.1 86 

Pertod AveraR'8 
No. Bert .. Ooveftd Jan. Feb. liar. Apr. . .., Juna Ju17 AUC· Sept. Get. Nov. Dec. Deviation Ilan&. 



No. Series 
Period 

Oovered Jan. Feb. Kar. Apr. Kay June July AUC· Sept. Oct. Nov. Dec. 
Averalie 

Deviation Rance 

29. (Continued) 
American .............. 1920--24 58 61 83 95 137 164 148 126 109 98 65 56 ao.7 108 

1925-29 65 67 83 99 135 163 148 123 104 88 63 60 29.0 103 
All other, Derived...... 1920--29 82 82 94 106 128 134 106 98 98 102 90 84 12.3 52 

30. Receipts at 5 Primary Mar-
kets ................. 1920--24 75 73 90 90 113 139 136 115 99 105 89 77 17.9 66 

1925-31 85 82 86 90 103 126 131 120 109 106 86 77 15.8 54 
31. Cold Storage Holdings, 

Total .................. 1917-23 85 65 51 44 52 96 138 160 150 135 119 105 34.5 116 
1924-31 89 78 68 64 73 98 125 137 130 123 112 102 21.6 73 

American .............. 1919 80 60 41 38 38 95 145 168 164 144 122 105 41.3 130 
1920 81 62 44 40 42 95 143 165 160 142 121 105 39.3 125 
1921 82 63 47 43 46 95 141 162 157 140 120 104 37.3 119 
1922 83 65 49 45 49 95 139 159 154 138 119 104 35.6 114 
1923 83 67 52 48 53 96 138 156 150 135 119 103 33.5 108 
1924 84 68 55 51 56 96 136 152 147 133 118 103 31.6 101 
1925 85 70 58 53 60 96 134 149 144 132 117 102 29.7 96 
1926 85 71 61 56 64 96 132 146 141 129 116 102 27.8 90 
1927 86 73 63 58 68 97 lao 143 137 127 115 101 25.7 85 
1928 87 75 66 61 71 97 129 140 134 125 114 100 23.8 79 
1929 88 76 69 64. 75 97 127 137 131 123 113 100 21.8 73 
1930 88 78 72 66 79 97 125 133 128 121 112 99 20.0 67 
1931 89 80 74 69 83 97 123 lao 125 119 111 99 18.1 61 

All Other, Derived...... 1924-31 100 93 82 82 89 100 107 118 107 111 104 107 9.0 36 
32. Apparent Consumption .. 1920-31 93 88 99 103 117 104 86 98 109 113 98 90 7.8 31 

Ice Cream' 
33. Product jon ............... 1923-30 46 50 69 93 lao 167 194 170 114 71 52 44 45.8 150 

D. Fraita 
1. Apples 

Harvest ~imate 0 0 0 0 1 30 86 150 332 546 54 0 121.4 546 
Carlot Shipments ...... 1920-31 72 71 57 32 20 11 29 39 161 419 209 80 81.5 408 

c , • .0..,.--.: .,..,' 



192+-26 66 62 52 32 22 10 30 36 1M 426 209 72 86.1 416 
Unloads, 12 Marketa .... 191~22 75 54 87 56 43 18 34 68 131 269 206 128 SS.8 2S1 

2. Pea", 
Harvest Estimate ..•••• 0 0 0 0 1 5 90 301 633 2S8 12 0 132.0 633 
Carlot Shipmenta •••••• 1924-26 8 8 t 1 0 22 251 372 332 1M 30 10 119.8 372 

3. Mixed Deciduoua Fruita, 
Carlot 8hipmenta .•••• 1924-28 t t 5 28 190 324 371 168 78 24 7 108.3 370 

t. Grapea 
Harvest Estimate 0 0 0 0 0 1 42 182 578 358 tl 0 136.0 676 
Carlot Shipmenta ••.••• 1924-31 0 0 0 0 0 2 24 99 433 535 101 8 128.2 535 

1924-26 0 0 0 0 0 1 26 110 476 485 98 5 12U 485 

5. Peaches 
Harvest Estimate •••••• 0 0 0 0 19 95 281 tl2 323 71 0 0 119.2 tl2 
Carlot Shipmenta •••.•• 1918-31 0 0 0 0 5 98 411 422 253 11 0 0 131.0 422 

1924-26 0 0 0 0 t 78 470 416 209 23 0 0 132.5 470 
Unloads, 12 Marketa ••.• 1918-22 0 0 0 0 0 184 455 256 237 68 0 0 122.0 455 

6. Cherries, Carlot Shipmenta 1924-26 0 0 0 13 318 467 287 114 0 0 0 131.0 467 
7. Plums and Prunes, Carlot 

Shipmenta •• • • • • • . • •• 1924-28 0 0 0 0 38 310 203 312 304 34 0 0 121.4 312 

8. Oranges, Carlot Shipmenta 1924-31 126 120 138 130 113 79 67 60 54 59 108 144 30.0 90 
1924-26 133 130 144 139 102 79 55 46 44 40 130 158 39.3 118 

9. Lemoll8, Carlot Shipmenta 1924-26 M 60 101 115 191 182 144 107 62 62 52 60 40.0 139 

10. Grapefruit, Carlot Ship-
menta • . • • • • • • • • • . • •• 1924-26 170 182 174 1M 103 23 8 2 t 73 172 124 M.9 ISO 

11. Citrus Fruita, Carlot Ship-
menta 

All •••••••••••••••••••• 1920-31 133 124 145 135 117 83 M 49 43 65 111 132 32.8 102 
Mixed .•.•..••.....••.• 1924-26 175 162 159 127 79 51 44 25 19 26 121 213 69.4 194 

Period 
No. Sert .. Co.e," J ..... reb. liar. Apr. K87 June JuI, AIIC. Sept. Oct. 

Avera ... 
Nov. Dec. DevlatioD ..... 



Pertod Average 
No. Sert .. Covered Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Deviation Range 

12. Cantaloupes 
Harvest Estimate 0 0 0 1 22 104 251 440 343 36 0 0 123.2 440 
Carlot Shipments 1924-26 0 0 0 0 119 394 348 233 102 5 0 0 115.9- 394 
Unloads, 12 Markets .... 1918--22 0 0 0 0 0 204 400 321 203 61- 10 0 121.4 400 

13. Watermelons 
Harvest Estimate ...... 0 0 0 0 5 62 328 478 289 38 0 0 132.5 478 
Carlot Shipments ...... 1924-26 0 0 0 0 10 246 610 277 55 2 0 0 138.8 610 

14. Other Melons, Carlot Ship-
ments ................ 192~ 0 0 0 0 4 140 295 232 356 151 19 2 112.4 356 

15. Strawberries 
Harvest Estimate ...... 0 0 0 58 283 593 220 37 7 1 1 0 132.7 593 
Carlot Shipments ...... 1924-26 12 13 16 161 659 310 29 1 0 0 0 0 138.2 659 

CoO Unloads, 12 Markets .... 1918--22 2 7 40 201 645 305 0 0 0 0 0 0 141.8 645 
:f 16. Cranberries 

Harvest Estimate 0 0 0 0 0 0 0 88 805 307 0 0 152.0 805 
Carlot Shipments 1924-26 8 7 6 0 0 0 0 0 216 412 446 104 129.7 446 

17. Harvest Estimate 
Blackberries ...... : ..•.. 0 0 0 1 22 185 571 325 74 20 1 il 130.2 571 
Raspberries ............. 0 0 0 0 6 198 701 260 34 1 0 0 143.2 701 

E. Vegetables 
1. White Potatoes 

Harvest Estimate 0 0 0 2 16 40 82 145 404 470 40 1 119.8 470 
Carlot Shipments 1920-31 91 90 107 94 96 113 99 80 113 165 89 63 16.3 102 
Unloads, 12 Markets .... 1918--22 62 63 80 92 109 159 120 90 102 128 122 73 23.3 97 

2. White Potatoes, Carlot 
Shipments 

Early .•......•......... 1924-26 12 9 11 53 148 337 358 166 61 21 14 11 101.4 349 
Late ................... 1924-26 125 122 140 102 73 25 12 46 130 225 119 82 43.8 213 



3. Sweet Potatoes 
Harvest Estimate 0 0 0 1 0 1 30 " 258 689 247 • 132.6 689 
Carlot Shipments •••••• 1924-26 103 71 70 36 13 f, 25" 88 223 257 172 140 85.8 253 

4. Onions 
Harvest Estimate •••••• 0 0 0 20 63 1M 151 20tI 390 263 U 0 IOU 390 
Carlot Shipmenta •••••• 1920-31 101 80 87 103 120 43 69 IK 168 188 119 72 29.2 143 

1924-26 101 83 68 90 110 36 72 IK 151 200 U8 '18 29.8 1M 
" Unloads, 12 Markets ••.. 1915-22 70 '15 90 88 1M 9tI 68 88 124 148 124 77 25.0 88 

5. Toma.toes 
Harvest Estimate ••...• 0 0 0 37 18 4tI 137 350 478 118 18 4 113.2 478 
Carlot Shipments •••••• 1915-31 8 23 63 85 173 279 141 77 20tI 113 30 :I 68.7 277 

1924-26 12 32 47 tI4 152 283 140 83 238 U8 26 6 71.8 278 
Unload8, 12 Markets ..•• 1915-23 17 33 109 145 193 305 202 89 33 27 32 US 75.7 290 

6. Cabbage 
Harvest Estimate 0 0 0 50 28 56 82 109 217 485 168 6 96.5 485 
Carlot Shipments •..••. 1924-26 U8 101 U6 114 116 70 25 38 108 192 121 82 30.8 167 
Unloads, 12 Markets .••. 191&-22 91 102 140 150 180 112 24 25 49 100 136 90 36.8 156 

7. Beans 
Dry Beans Harvest .••.. 0 0 0 0 0 0 10 166 859 323 43 0 141.2 659 
Lima Beans Harvest •••. 0 0 0 1 8 41 101 265 521 245 18 0 122.0 621 
String Beans, Carlot 

Shipments • • • • . • • . . .• 1924-26 50 14 24 197 270 343 34 19 17 103 78 50 85.6 329 

8. Celery 
Carlot Shipments .•.•.. 1924-26 152 120 142 llIi 50 18 23 32 65 144 161 178 52.0 160 

Unloads, 12 Markets ...• 191&-22 113 150 198 124 60 23 24 45 60 100 133 170 48.0 175 

9. Lettuce, Carlot Shipments. 1924-26 124 115 128 120 107 58 76 89 88 92 89 116 18.1 70 

10. Asparagus, Carlot Ship-
ments •....•.••..•.... 1924-26 0 4 314 502 247 125 5 0 0 2 0 131.3 502 

PerIod AVe1'aa"e 

No. Berl .. Covered lID. Feb. Kar. Apr. K"" luno lu17 Aug. Sept. Oct. N .... Dee. Det1atloD Baap 



Period Average 
No. Bert .. Covered Jan. Feb. Mar. Apr. May JUDe JuIT Au&". Bept. Oct. Nov. Deo. DeviatioD Ban&e 

11. Cucumbers, Carlot Ship-
ments ........•.••...• 1924-26 0 0 8 62 286 394 286 90 61 8 4 1 111.0 394 

12. Eggplant, Carlot Shipments 1924-26 16 20 16 91 259 325 259 46 5 36 91 36 90.5 320 
13. Cauliflower, Carlot Ship-

ments •••••••••••••.• 1924-26 169 209 208 44 18 4 2 32 66 151 143 154 72.3 207 
14. Carrots, Carlot Shipments 1924-26 164 96 102 126 155 104 12 26 56 86 161 110 37.2 152 
15. Turnips, Carlot Shipments 1924-26 125 76 52 40 18 29 28 53 125 335 229 92 68.8 317 
16. Spinach, Carlot Shipments 1924-26 145 205 245 258 68 2 1 1 4 28 101 142 82.7 257 
17. Pepper; Carlot Shipments. 1924-26 41 18 32 50 108 194 139 74 187 202 89 64 55.2 184 
18. Mixed Vegetables, Carlot • 

Shipments •.••.••••• , 1924-26 83 88 106 127 142 101 97 116 112 86 64 79 17.2 78 

F. Mi.ceUaDeou. 

~ Com 
1. Harvest, Estimate 0 ••••••• 0 0 0 0 0 1 1 18 190 340 520 131 130.1 520 
2. Marketing by Farmers .••. 191~ 155 134 94 66 82 87 69 79 79 79 111 164 27.4 98 
3. Receipts at Primary Mar-

kets •..•••.•.••.•.•.• 1920-31 150 132 111 69 69 93 80 87 86 89 91 143 22.7 81 
4. Visible Supply ••••••.•... 1920-31 131 175 197 155 101 88 62 47 44 46 55 99 43.2 153 

Dressed Poultry 
5. Receipts at 5 Principal 

Markets ••....•••.••• 192Q-24 128 80 59 47 55 60 64 62 70 95 202 279 51.4 232 
1925-31 101 71 58 52 60 69 69 77 83 104 216 239 43.4 187 

6. Cold Storage Holdings ••.• 1916-22 177 158 127 98 75 64 53 50 52 74 105 164 38.8 127 
1923-31 167 152 121 87 68 60 56 57 62 81 124 167 38.3 111 

Eg~8 
. Receipts at 5 Principal 

Markets •.•••••••••.• 191~24 54 78 142 198 197 148 101. 83 69 57 36 37 47.7 162 
1925-31 69 87 146 191 177 138 100 . 79 70 54 42 48 41.9 . 149 

8. Cold Storage Holdings .... 191~21 8 2 14 78 152 191 194 185 161 122 69 25 67.4 192 
1922--31 7 2 24 89 151 186 195 184 158 114 66 25 64.6 193 



Fish 
9. Total Catch .•••••••••••• 1920-31 66 87 110 95 98 112 125 132 118 110 88 61 17.8 71 

CottoDBeed 
10. Receipts at Mill •.•••••••• 191$-24 95 64 37 18 10 9 5 37 190 845 248 145 87.9 840 

192.;-31 91 55 34 13 9 9 7 63 224 335 220 149 88.1 328 
11. Stocks at Mille ••••••••••• 191$-24 160 109 64 33 17 9 7 24 109 209 242 217 '14.3 235 

192.;-31 185 113 85 29 14 9 6 29 114 210 ~ 218 7U 223 
Cottonseed Oil 

12. Mfn!'. Stocks, Crude •••••• 191$-24 170 15'1 12'1 87 60 31 14 14 61 134 178 189 5U 182 
192.;-31 173 157 125 87 54 31 14 23 83 139 159 158 51.4 159 

13. Production, Refined •••••• 191~24 157 138 123 87 59 42 28 15 54 157 1'12 170 52.8 157 
192.;-31 150 134 118 82 52 33 22 18 '11 1'12 183 187 63.7 185 

14. Stocks, Refined •••••••••• 1~24 119 135 148 U9 134 119 90 5'1 32 45 89 103 34.3 11'1 
1925-31 123 137 143 140 125 104 79 54 41 69 85 110 30.3 102 

14a. Consumption, Refined, De-
rived •••••••• • • • • • • •• 192.;-31 121 103 103 59 88 80 78 74 100 132 125 111 15.7 68 

~ Tobacco 
15. Harvest, Estimate ••••.•• 0 0 0 0 0 7 90 325 832 145 0 0 133.8 832 
16. Salee, Loose-Leaf Ware-

house ••••••••••••••• 1920-30 179 132 61 17 7 Ii Ii 82 157 181 197 178 70.8 192 

17. Consumption in Manufac-
turing 

Small Cigarettes ••••••• 1920-31 101 87 97 93 104 111 110 110 105 107 92 81 8.2 30 
Manufactured Tobacco 

and Snull •••••••••••• 1920-30 103 97 105 98 102 104 100 107 105 107 92 79 5.8 28 
Large Cigars • • • • • •• • •• 1920-30 82 83 94 92 99 105 104 108 109 123 114 84 10.8 41 

18. Stocka with Manufacturers 
and Dealers, Quarterly 

Chewing, Smoking, Snuff, 
112 98 92 99 5.8 20 etc. ••••.••••••••••••• 1920-31 

Cigar types ••••••••.••• 1920-31 109 108 97 88 7.5 21 

Pmod Aftr ... Ba_ 
llo. 8m .. Oovend Jau. Feb. Xar. Apr. X., J ..... JulT .lq. Sept. Oat. 11 ..... Dee. DftIatloll 



Period Average 
No. 8eri .. Covered Jan. Feb. liar. Apr. lIay June July Aug. Sept. Oct. Nov. Dec. Deviation Rauge 

Raw Sugar 
19. Receipts .....•..........• 192Q-30 74 121 154 142 121 103 96 92 85 76 76 61 23.4 83 
20. Meltings ................. 192+-31 79 86 119 110 101 111 114 105 103 104 85 82 11.2 49 
21. MIrs'. Stocks ............ 192Q-30 55 49 86 105 145 154 146 124 113 92 67 63 31.2 105 

Coffee 
22. Imports ..••••......•.•... 192Q-30 108 106 115 103 89 88 93 93 87 104 103 111 8.3 .28 
23. Visible Supply .•......... 1920-30 95 109 109 102 93 98 103 104 97 94 98 101 4.4 16 

Raw Wool 
24. Stocks, Quarterly 

Held by Dealers .••••.•• 19~29 74 122 113 91 17.5 48 
By Manufacturers •.••• 1918-2!J 101 100 101 98 1.0 3 

II. TEXTILES 
CoO A. Production, Shipments. and Stock. of Cotton and Cotton Textile. 
&l Cotton 

1. Harvest, Estimate ........ 5 0 0 0 0 0 17 138 379 413 192 56 120.3 413 
2. Ginnings ................ 1919-31 73 0 0 0 0 0 0 95 350 403 198 80 108.6 403 
3. Marketing by Farmers.... 1919-30 72 53 48 35 32 27 25 51 186 280 .238 153 76.2 255 
4. Receipts into Sight....... 1919-24 107 60 55 47 51 37 39 49 135 220 223 177 60.3 186 

1925-31 81 53 54 44 33 15 12 63 171 293 230 162 75.9 281 
5. Visible Supply ........... 1919-27 129 121 109 98 82 68 52 50 79 130 144 140 28.7 94 

1927--30 140 124 109 94 76 58 40 43 77 134 149 156 35.3 116 
6. Exports ............. :.... 1919-31 121 96 92 73 . 65 50 44 47 106 170 175 161 38.8 131 
7. Deliveries to Textile Mills, 

Derived ..•.......... 1919-30 117 101 109 83 76 64 63 54 98 155 153 134 28.4 102 
8. Stocks at Public Ware-

houses 

United States ....••.•.. 1914-22 132 124 110 96 81 66 54 52 86 119 138 141 27.4 89 
1923--31 141 121 100 82 67 52 41 45 91 143 159 158 37.0 118 

Alabama ........•.•.... 1923--30 143 121 98 77 59 45 34 35 106 162 167 155 42.2 133 
Georgia •.•.•.•••.•.••.. 1923--30 140 120 99 77 62 50 40 45 102 153 159 154 37.9 119 



.l'UTLQ '-.AU'UUUa •••••••• IY""~ 1641 141 129 108 54 65 44 III 44 100 139 161 38.3 130 
South Carolina •••••••• 1~ 140 131 119 102 83 68 M 43 63 III 137 148 au 106 
M_hueette ••••.•••• 1~ 113 119 121 132 116 109 97 85 7J 68 80 98 16.8 M 
Rhode laIand .•••••.••• 1~ 112 116 126 127 119 109 99 54 '14 66 '12 96 18.2 61 

9. Stocks at MillB 

United States .••••••••• 1912-19 123 120 119 119 110 97 83 68 65 82 104 121 19.2 M 
1919-27 122 122 122 114 104 93 80 66 67 86 105 119 18.0 56 

Alabama ••••.••••..•••• 192~ 139 1M 128 115 96 77 60 37 60 100 122 130 28.2 102 
Georgia •••••••••.•.•••• 192~ 136 130 126 115 98 80 M 41 55 101 122 130 26.8 95 
North Carolina •.••.••• 192~ 129 126 122 112 106 90 75 65 56 92 114 126 22.2 'It 
South Carolina ••••••• 192~ 135 135 132 122 109 90 73 47 47 80 105 125 27.2 88 
Ma8llu.chusette .••..••••• 192~ 113 119 122 117 110 100 90 82 72 73 89 109 15.3 SO 
Rhode Leland ••.•.•• •• 1923-30 110 112 118 114 109 101 92 89 77 76 92 108 12.2 G 

10. Consum&tion by Textile 
Mil 

United States ••••.••••• 192~1 109 101 109 105 103 94 88 92 95 104 102 96 U 21 
Alabama ••..••....••••• 192~ 112 104 108 106 105 97 86 92 94 103 103 94 'U 2. 
Georgia •••••••.••.•.••• 19~ 110 103 110 106 103 94 86 93 95 105 102 95 6.3 24 
North Carolina ..••••.. 192~ 116 106 110 105 103 93 85 88 95 104 104 93 7.8 31 
South Carolina .•.....• 1923-30 113 102 108 104 99 92 86 94 96 105 104 98 5.9 27 
MlUl88.Chusetts •••.•.•... 1923-30 107 100 109 104 98 88 83 96 96 111 104 102 6.3 28 
Rhode Island ••••.....• 1923-30 109 100 104 102 95 92 81 98 100 113 100 104 U 32 

11. Cotton Manufacturing, To-
tal Spindle Hours ...• 1921-31 108 99 108 104 102 97 88 94 98 104 102 97 4.8 20 

Cotton Textiles 
12. Production .,............. 1926-31 102 98 114 97 107 100 80 89 101 99 105 lOS 8.2 34 
13. Shipments ••...••.••.••.. 1926-31 104 105 115 92 100 93 87 99 111 100 95 98 U 28 

14. Manufacturers' Stocks 
108 U Computed .• • • • • • • • • . .• 192~1 104 98 94 98 104 107 104 99 90 93 100 18 

Derived ....••••.....••• 103 98 97 100 105 110 105 98 91 90 97 104 4,7 20 

15. New Orders 
85 95 15.0 49 Computed ..•......•.... 1926-31 113 104 122 84 85 79 81 109 128 113 

Derived ..••.••.....•... 110 104 118 "85 76 92 88 98 136 109 85 99 12.8 60 

Period A_ 
Na. Beri .. 0cweI<!4I Jan. Feb. liar. Apr. JlII7 June July Aua-. Sept. Oct. Nov. Dee. DevlatlOll Balllll 



Period 
No. Serl .. Oovered Jan. Feb. liar. Apr. lIay June Juiy Aug. Sept. Oct. Nov. 

Average 
Dec. Deviation Range 

16. Unfilled Orders ... ~ ...... 1926-31 108 107 109 104 88 87 88 87 104 110 103 104 8.2 23 

Finished Cotton Goods 
17. Billings (Production) •••• 1921-31 98 102 118 110 102 97 84 89 93 108 97 102 7.0. 34 

18. Shipments .......•..•••.. 1921-31 104 104 117 104 103 95 90 93 97 104 94 97 5.8 Z1 

19. Manufacturers' Stocks •..• 1921-31 
Computed .............. 99 95 96 100 100 102 102 100 97 100 103 105 2.1 10 

Derived ................ 99 97 99 105 105 107 101 96 91 96 100 105 3.8 16 

20. New Orders ............. 1924-31 109 109 119 105 97 85 89 95 100 106 93 93 8.0 34 

21. Unfilled Orders .•...•.•••. 1924-31 115 116 118 -104 93 76 85 95 106 101 100 91 10.0 42 

Fine Cotton Goods 
22. Production, New Bedford. 19~ 104 98 114 99 102 98 88 93 93 103 102 107 5.2 26 

Knit Underwear 
23. Production ............... 1924-31 94 100 113 110 104 102 86 95 96 110 101 90 6.6 27 

... 24. Shipments ••..•••.•.•••.• 1920-31 92 93 107 91 90 93 90 115 122 122 101 84 11.2 38 
co 
0 25. Stocks at Manufacturers.. 1924-31 

Computed ............. 89 92 98 108 114 118 120 112 96 86 80 85 12.2 40 

Derived ................ 86 91 96 110 121 128 125 109 89 80 80 85 15.5 48 

26. Orders Received •..••.••• 1924-31 
Computed ............. 123 101 109 86 92 94 76 99 108 124 104 85 11.4 48 

Derived ................ 128 108 109 85 90 95 77 106 103 120 99 80 12.3 51 

27. Unfilled Orders .•.•.••••. 1924-31 103 111 112 109 109 110 103 98 88 87 86 84 9.5 28 

Hosiery 99 28. Production ............... 1923-31 102 108 100 10.0 98 86 96 100 111 105 95 4.3 25 

29. Shipments ............... 1924-31 87 90 106 97 95 100 85 104 112 117 110 96 8.2 32 

30. Stocks at Manufacturers .• 1924-31 
Computed ............... 98 101 101 100 105 105 106 103 98 96 94 93 3.5 13 

Derived ................ 101 105 106 107 105 104 104 100 95 92 90 90 5.4 17 

31. New Orders ............. 1924-31 
Computed ............. 93 91 102 101 102 103 82 94 112 121 110 88 8.6 39 

Derived ................ 95 89 106 100 103 104 78 97 109 125 111 81 9.8 47 

lt2 TTnfillpd Orders ..•••••••• 1924-31 98 97 97 99 105 108 103 98 96 102 103 92 3.7 16 



Working Clothes 
33. N umber Cut •••••••••••• 1923-30 102 104 112 103 97 116 92 102 lOS 114 95 75 U 39 
34. Net Shipments •••••••••• 1924-30 101 103 111 101 100 95 lIS 110 114 110 88 72 8.3 42 
35. Stocks at Plants 

Computed ••••••••••••• 1923-27 102 106 106 lOS 103 103 119 91 91 92 116 103 5.2 17 
Derived •••••••••••••••• 1924-30 102 102 103 104 102 103 101 116 92 95 119 101 3.0 12 

Artificial Leather 
36. Pyroxylin Spread •••••••• 1923-31 93 99 123 106 109 112 95 98 98 98 82 86 U U 
37. Shipmenta Billed 

Total •••••••••••••••••• 1923-31 95 99 126 106 lOS 106 93 97 97 101 M 86 8.0 42 
Light Goods ••••••••••• 1925-31 92 104 123 110 106 98 88 90 100 lOS 91 90 8.5 35 
Heavy Goods ..•..•... 1925-31 90· 119 132 106 113 114 98 104 119 90 72 82 11.6 60 

38. New Orders, Derived ••••• 1923-31 115 112 123 105 102 105 M 95 97 93 83 84 10.5 40 
39. Unfilled Orders •••••••.•• 1924-31 103 115 112 111 106 105 97 95 95 88 87 85 8.8 30 

Fresh-Water Pearl Buttons 
40. Production ••••••••••••••• 192Z-31 96 108 111 109 105 101 79 90 97 105 105 97 7.1 32 

~" 41. Stocks at Manufacturers •• 192Z-31 101 100 ... 100 100 101 102 99 98 99 99 100 101 0.8 4 
Elastic Webbing 

42. Shipments ••••••.••••••.• 1922-31 98 103 117 107 104 98 90 96 100 109 94 85 6.6 32 

B. ProductioD, ShipmeDt. aDd Stock. of Other Tutile., Leather aDd Leather Product. 
Wool 

1. Receipts, Domestic and 
Foreign, Boston •••.•• 1915-27 97 88 122 114 112 114 158 125 64 57 61 86 24.3 101 

2. Consumption •••••••••.••• 1918-23 96 96 107 104 110 101 92 99 98 106 99 94 4.5 18 
1924-31 105 100 103 97 93 91 93 119 105 113 104 96 5.1 22 

3. Woolen, Spindle Hours Ac- . 
tive • • • • • . • • • • • • • • • •• 1921~1 97 99 100 99 102 102 96 97 103 106 102 96 2.6 10 

4. Worsted, Spindle Hours 
6.6 22 Active ••••••••••••••• 1921~1 105 104 97 91 91 91 93 119 lOS 113 110 99 

5. Carpets and Rugs, Loom 
Hours Active •••••••• 1924-31 101 103 106 105 102 97 89 96 100 103 104 96 3.8 17 

Period ,l"f'rA .. e 

No. Sert .. Oovmod Jon. Feb. Mlr. Apr. MaT JUDe JuJ;r Auc. Sept. DeL N ..... Dec. " DevlatloD BaDlrI 



Period Average 
No. Serl .. Covered Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Deviation Bange 

Silk 
6. Imports ••••••••••.•.••.. 1918--29 103 90 84 86 101 92 102 110 108 107 108 109 8.0 26 
7. Stocks at Warehouses .•... 192~29 125 117 91 78 84 81 82 89 104 106 118 126 15.9_ 48 
8. Deliveries to American 

Mills •.•••••..•...••. 1~28 109 100 109 96 95 94 94 108 104 105 98 92 5.5 17 
9. Percentage of Broad Looms 

Active ..•..•......... 1922-31 104 105 105 100 96 94 95 95 98 101 103 103 3.6 11 
10. Percentage of Narrow 

Looms Active ........ 1922-31 95 99 103 104 106 105 97 98 100 98 100 94 3.1 12 
11. Stocks at Manufacturing 

Plants •••.•••••.•••.. It21-28 114 108 103 10-1 95 87 85 93 98 104 107 103 7.1 29 
Leather . 

12. Total Production, Upper.. 192t-31 104 99 106 96 94 97 94 103 100 107 96 102 3.8 13 
13. Calf and Kip, Upper Pro-

~ 
duction .............. 1922-30 103 97 100 88 86 87 98 111 108 115 101 105 7.2 29 

w 14. Sole and Belting leather, 
Production .•......... 19"21-31 100 94 101 102 99 103 102 104 98 106 95 97 2.0 12 

15. Bag, Case and Strap Leath-
er Production ........ 1921-31 97 101 108 101 91 90 96 105 106 115 101 89 6.2 26 

16. Glove Leather, Sheep and 
Cabretta, Production .. 1922-30 102 104 106 104 100 91 85 99 96 112 107 96 5.7 27 

17. Shoes, Production .....•.. 1922-26 99 99 112 106 96 91 87 103 106 113 97 92 6.6 26 
1926-31 91- 96 109 101 93 94 98 120 117 114 89 77 10.2 43 

Rubber Heels ...••...........•. 1923-31 
18. Production ............... 96 97 103 95 97 95 91 101 108 120 100 100 5.1 29 
19. Stocks at Dealers ...•..... 100 101 105 107 110 107 100 97 92 93 93 95 5.0 18 

Gloves 
20. Production •..•..•...•... 1924-29 93 97 106 104 102 102 94 109 102 110 98 84 5.8 26 

C. Whole.ale and Retail Sale. of Textile., Leather and Other Product. 
1. Cotton Goods Sales, N. Y. 

F.R.D. 
Jobbers •.••.•.•..•..... 1923-31 74 97 97 - 89- 87 ' 91 94 111 123 131 106 99 11.9 57 . 



l:ommission Houses ..•. 1924-28 99 100 112 "88 III 101 87 W 113 103 102 107 U •• - 2. Dry Goods Stocks at .... Wholesalers, 3 Federal 
Reserve Districts 

Philadelphia ........... 1924-31 116 101 101 100 98 98 102 107 109 104 116 89 U 20 Richmond ...•..•.••.•. 192,;.31 100 101 100 99 95 104 111 107 101 107 91 86 5.0 25 Dallas ....•....•..•...• 1924-31 99 99 101 101 100 1M 119 111 104 116 a:; 80 11.8 39 
3. Sales of New England De-

partment Stores, by 
Departments and Spe-
cialty Stores 

Cotton Dress Goods .... 192~25 91 95 120 115 138 176 127 72 59 ,67 62 77 29.4 117 1926-30 102 98 127 119 140 153 108 66 61 76 71 79 24.8 92 
Woolen Dress Goods ...• 192~25 106 89 130 lOS 73 46 30 48 132 182 142 115 35.8 152 1926-30 109 a:; 131 110 74 56 34 55 132 179 132 103 32.7 145 
Silks and Veh'ets, Dress 

~ Goods ............• '.. 192~25 90 88 127 116 131 124 80 61 a:; 103 95 100 16.8 70 1926-30 110 97 132 121 125 115 77 59 78 101 91 95 17.2 73 
Linens •••..•.••.•....•. 1~25 150 80 88 70 83 90 71 68 106 107 104 184 25.1 116 1926-30 161 80 81 67 86 92 70 73 92 110 III 178 26.6 III 
Women's Dresses ...... 19~25 113 83 88 104 125 154 86 62 86 109 102 88 17.8 92 

192&-30 114 80 98 125 142 149 81 58 80 100 90 83 21.7 91 
Misses' Dresses ••.•.... 192~25 89 83 91 107 118 138 73 61 110 124 103 103 17.2 77 

1926-30 95 78 92 109 127 134 70 61 lOS 116 103 lOS 17.1 73 
Women's Coats ........ 192~25 121 56 96 174 128 55 30 43 72 163 163 97 41.7 144 

192&-30 132 59 87 155 119 73 35 83 84 163 129 81 33.0 128 
Misses' Coats ..•....... 192~25 89 42 86 211 140 61 32 44 74 170 150 98 45.4 179 

1926-30 a:; 42 92 157 110 67 40 101 106 187 131 81 32.1 147 
Juniors' and Girls' 

Ready-to-Wear .••••• 1~25 78 56 103 156 100 94 46 46 92 136 143 151 31.4 110 
1926-30 72 56 101 136 106 99 52 55 105 137 131 150 27.7 98 

Period Aver~ 
No. Berl .. Covered. Jan. Feb. Mar. Apr. Kay June Julr AU!r. Sept. Det. Nov. Dec. Deviation Ita.,.. 



Period Average 
No. Series Covered Jan. Feb. Mar. Apr. }lay June July Aug. Sept. Oct. Nov. Dec. Deviation Baage 

3. (Continued) 
Aprons and - House 

Dresses .............. 1923-25 86 74 86 103 137 179 124 74 65 67 72 132 29.2 1i4 
1926-30 89 75 84 87 131 154 107 65 69 78 86 176 27.9 111 

Waists and Blouses ••... 1923-25 90 88 114 143 144 136 84 65 80 85 73 98 22.8 79 

Waists, Blouses and 
Sweaters ...........•• 1926-30 fY1 62 87 100 128 127 88 78 109 93 85 147 18.4 85 

Petticoats •............. 1923-25 84 80 89 97 104 119 71 59 68 84 101 244 28.0 185 
Men's Clothing ........ 1923-25 92 91 102 118 107 103 60 66 92 125 126 118 16.5 66 

1926-30 121 73 104 112 101 105 72 57 94 119 126 116 17.3 69 
Boys' Wear ........... 1923-~5 67 58 107 133 100 109 50 53 104 120 125 174 28.7 124 

1926-30 66 55 105 133 97 105 51 51 108 117 128 184 30.0 133 
Infants' Wear ......... 1923-25 68 61 89 109 101 86 61 65 104 136 120 199 28.2 138 

1926-30 74 61 90 106 99 87 59 66 102 137 125 195 27.4 13!i 
c.o 
~ Muslin Underwear •.... 1923-25 89 62 77 - 91 115 142 94 78 66 77 89 223 29.8 161 

Silk and Muslin Under-
wear ....•.......•.... 1923-25 94 70 76 94 106 137 92 67 66 78 95 'JfJ:l 28.2 161 

1926-30 92 71 73 85 105 123 85 69 67 78 100 252 30.0 185 

Knit Underwear ..•• _ .. 1923-25 124 67 67 77 94 103 64 50 70 122 152 210 35.2 160 
1926-30 100 68 74 78 93 99 69 57 69 117 134 242 32.2 185 

Women's and Children's 
Hosiery .............. 1923-25 71 62 89 103 106 114 80 71 82 101 112 210 24.2 148 

1926-30 75 69 92 98 106 108 77 70 85 103 114 202 22.2 133 

Corsets and Brassieres .. 1923-25 103 88 109 113 116 128 96 83 92 95 85 91 11.6 45 

1926-30 107 87 104 109 117 125 91 82 93 99 91 95 10.3 43 

Men's Furnishings •.•.• 1923-25 73 59 70 79 90 118 80 65 76 94 108 288 35.7 229 

1926-30 80 63 72 80 82 107 79 66 75 90 109 297 35.5 234 

Laces and Trimmings ... 1923-25 112 80 98 104 109 124 65 50 79 121 126 131 2 • .2 81 
1926-30 114 86 105 118 112 99 51 53 82 114 119 147 21.5 96 

Ribbons •••••....••..•. 1923-25 78 72 92 113 114 118 82 61 76 95 104 196 24.1 135 
1926-30 86 75 93 109 109 113 64 55 71 95 120 208 26.7 153 



II .. 

Ba.ndken:hiefa ••••••••.• 1923-25 
1926-30 

Neckwear and Veilings .• 1923--25 
1926-30 

Millinery •••••••••••••• 1923--25 
1926-30 

Domesties • . • • • • • • • • • •• 1923--25 
1926-30 

Notions •••••••••••••••• 19~25 
1926-30 

Art Goods, including 
Needlework •••.•••••• 1923-25 

1926-30 
Women's and Children'. 

Shoes •....•.•••••.••. 1923-25 
1926-30 

Men's and Boys' Shoes.. 1923-25 
1926-30 

Women's and 'Children's 
Gloves ••.•. " ... "". 1923-25 

1926-30 
Leather Goods """.,. 1923-25 

1926-30 
Luggage , •...•.•....•. , 1923-25 

1926-30 
Furs ................... 19~25 

1926-30 
Umbrellas, Parasols and 

Canes ................ 19~25 
1926-30 

Furniture, Beds, etc ••••• 1923-25 
1926-30 

58 49 56 
62 49 54 
67 72 89 
93 72 90 
64 66 138 
60 55 116 

132 76 92 
171 72 84 
96 88 101 
99 90 101 

54 48 
68 62 

118 119 
109 IOf 
160 108 
159 125 
72 89 
63 89 
97 103 
96 107 

60 
69 

115 
88 

101 
117 
97 
95 

125 
121 

46 49 61 
43 54 67 
86 65 72 
58 51 72 
55 114 148 
60 67 138 
74 83 122 
70 82 113 
95 71 90 
92 74 89 

'13 115 630 
'Z9 126 497 
91 95 211 
91 109 264 

138 92 67 
139 96 68 
125 103 134 
124 106 132 
IOf 96 134 
105 96 130 

106 91 96 
110 89 94 

74 76 
73 75 

70 62 71 IOf 124 134 192 
74 57 72 97 124 139 197 

95 60 102 119 113 121 78 
81 69 101 119 107 117 70 

68 94 110 101 139 
69 101 113 106 148 

100 71 96 114 106 107 68 
86 73 97 101 91 107 65 

61 90 106 102 181 
63 95 96 IOf 220 

97 67 103 
86 65 100 
62 58 72 
67 '50 72 
72 60 65 
77 59 114 

150 142 47 
201 107 46 

125 89 58 
129 85 57 
80 83 84 
96 90 87 
72 108 144 
69 91 142 
40 24 13 
34 26 9 

59 46 
74 53 

79 68 90 83 
62 61 82 76 

106 119 
120 119 

79 82 88 83 
80 81 88 79 

23 19 
28 29 
70 73 
65 67 

IOf 97 
96 99 
19 148 
31 181 

58 124 142 296 
74 123 139 286 
88 89 104 337 
84 92 114 318 

106 70 74 228 
94 65 79 267 
114 193 216 145 
65 148 190 162 

65 68 82 74 85 400 
63 63 65 93 118 389 
79 170 103 114 83 94 
77 183 92 109 87 85 

~~ Jan. Feb. 1IIar. Apr. 1IIay June July AUC. Sept. Oct. Nov. Dec. 

74,2 
7U 
27.2 
30.11 
32.1 
32.4 
19.' 
24,2 
11.2 
10.8 

26.7 
28.2 

17.5 
18.6 
19.2 
22.2 

48.2 
46.1 
40.2 
38.6 
31.7 
34.7 
65.6 
114.8 

50.1 
51.2 
18.7 
21.8 

t84 
t54 
146 
213 
105 
IOf 
62 

108 
63 
M 

130 
140 

79 
79 

120 
157 

277 
258 
279 
268 
188 
208 
203 
192 

354 
336 
91 

106 

Averalre 
Deviation Banal 



Period Average 

No. Series Covered Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Deviation Range 

3. (Continued) 
Floor Coverings 1003-25 94 84 106 100 107 89 64 104 128 138 107 80 14.9 74 

192(H() 124 78 96 96 106 82 62 114 119 142 111 68 19.5 80 

Draperies, Lamps, etc ... 1923-25 78 71 89 91 104 92 62 73 118 152 137 132 23.9 90 
1926-30 93 74 91 93 107 96 61 68 112 153 135 117 20.7 92 

Housefurnishings ....... 1923-25 80 72 91 107 lOS 108 74 74 125 118 110 132 18.1 60 
192tNO 103 73 97 100 112 97 59 69 106 111 lOS 165 17.5 106 

Silverware and Jewelry. 1923-25 72 70 72 74 77 96 60 66 80 100 107 326 38.8 266 
1926-30 78 66 63 78 79 100 60 74 81 106 111 304 36.8 244 

Toilet Articles and Drugs 1923-25 90 80 94 84 78 100 83 80 91 96 95 229 21.5 lSI 
192(H() 94 '79 94 79 88 97 79 75 87 98 103 226 21.6 151 

Toys and Sporting Goods 1923-25 32 38 48 55 65 78 61 54 56 61 118 533 75.2 501 
192(H() 30 30 42 49 65 89 58 44 49 59 125 560 80.8 530 

Musical Instruments ... 1923-25 85 118 115 79 79 59 56 82 88 115 113 211 28.7 155 

~ 
Musical Instruments and 

Radios .............. 1926-30 307 74 62 53 55 38 40 68 85 124 134 160 64.2 269 

Books and Stationery.. 1923-25 72 66 65 56 59 64 53 50 77 83 124 432 59.2 382 
1926-30 75 65 67 59 59 65 48 53 69 91 136 413 58.2 365 

4. Sales of Cleveland Depart-
ment Stores ......... 1924-25 

Cotton Dress Goods .... 87 106 113 114 128 185 138 75 54 64 64 81 30.8 131 

Aprons and House 
Dresses .............. 101 112 103 101 125 188 112 67 49 59 67 115 26.2 139 

Waists and Blouses ..... 81 105 112 164 145 116 84 67 82 91 59 95 23.6 105 

Petticoats .............. 97 93 81 84 86 135 99 52 55 80 97 241 29.3 189 

Underwear, Muslin and 
Silk .................. 102 74 66 81 109 134 93 .73 59 76 82 250 32.6 191 

Underwear, Knit ....... 106 66 67 81 86 101 64 47 62 146 160 215 37.9 .168 

Hosiery, Women's and 
63 ~ 85 108 104 107 86 80 82 109 102 198 21.3 135 

Children's ............ 
Infants' Wear .......... 74 79 87 114 93 84 68 73 108 140 106 176 23.S 108 

Handkerchiefs .......... 62 48 48 51 56 55 53 54 61 75 lOS 529 72.8 481 



Domestics •.••........•• 124 K 82 117 112 118 T1 K 107 128 103 138 111.2 71 
NotioDII .••.••.•.....•.. K 93 ioo 97 105 114 95 711 93 101 95 138 U 112 

m. AUTOMOBILES AND RELATED PRODUCTS 
A.. Crude Rubber aDd Ita Prod acta 

Crude Rubber 
1. Imports •••••••••••••••••• 19111-24 109 121 110 110 89 99 85 88 78 102 lot 109 10.8 fa 

1925-31 118 K 107 111 98 92 98 90 112 98 lot 102 U H 
2. 'Stocks ................... 192~ 

Total Domeetic 
Computed ........... 105 109 112 111 108 99 99 92 88 88 91 98 7.7 24 
Derived .............. 110 108 108 109 lot 97 97 90 88 lit 98 lot U 22 

Manufacturei'll' •......•• 103 107 114 110 110 103 103 93 8t 85 90 97 U 30 
Dealei'll' ................ 120 122 111 113 102 87 90 79 K 93 97 92 11.3 t3 
Afloat .................. lot 105 101 97 114 117 93 K 99 101 101 113 U 20 

3. Coneumption 
CoO Total .................. 1921)..3() 103 99 108 111 111 109 99 108 95 92 88 78 U 33 
~ In Tires ............... 1921~1 100 100 110 112 114 110 99 1'06 93 K 80 78 9.0 36 

Inner Tube. 
4. Production .. ............. 1921-26 99 99 108 98 100 99 95 110 105 lot K 91 U 19 

1925-31 93 98 110 113 111; 109 99 113 99 98 711 78 10.1 U 
5. Shipments ............... 192Hl K 79 92 102 110 116 136 132 107 85 69 78 17.3 67 
6. Manufacturei'll' Stocks 

Computed ............. 1921~1 K 102 109 115 117 112 99 89 87 91 93 92 U 80 
Derived ................ 192Hl 93 102 110 115 117 114 97 89 88 90 93 93 9.8 31 

Pneumatic Caeinga 
7. Production ............... 1921~1 96 101 114 113 116 112 97 lot 91 91 82 83 10.0 at 
8. Shipments ............... 192~1 89 81 98 110 113 120 129 123 lot 87 72 74 16li 17 
9. Manufacturei'll' Stocks .... 192Hl 

96 112 114 111 100 K 88 89 92 91 8.li 26 Computed .............. 105 110 
Derived ................ 98 105 113 114 116 113 99 91 85 86 90 93 10.1 31 

Period A_ 
No. 8or1 .. Covered Jan. Feb. liar. Apr. lIay June July Au •• Bept. Oct. Nov. Dee. Dnlation -.1 



Period Average 
No. Berf .. Covered Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Deviation Range 

Solid and Cushion Tires His 10. Production ............... 1921~1 96 93 103 105 109 III 99 94 101 89 93 5.8 22 
11. Shipments ............... 1921-31 78 85 107 108 112 110 107 114 t06 109 86 79 12.1 36' 
12. Manufacturers' Stocks ...• 1921~1 

Computed .............. 102 104 103 101 103 105 101 98 96 95 95 97 3.2 10 
Derived ................ 103 105 104 103 102 103 101 99 95 93 94 98 3.5 12 

Fabric 
13. Consumed in Tires .•..... 1921-25 101 101 116 110 114 103 92 103 91 94 86 89 8.0 30 

1924-31 98 98 110 115 117 114 108 107 91 91 78 73 11.8 44 
14. Rubberized Automobile 

Fabrics, Production .• 1924-31. 86 94 100 106 123 116 99 106 103 109 86 7i 10.6 52 

B. Petroleum .nd C •• oline 
1. Crude Petroleum Output .• 1913-22 96 90 102 101 102 100 104 103 101 101 100 100 2.3 14 

'" 1923-30 97 93 100 99 104 100 104 103 100 103 98 98 2.4 11 
'" 00 Gasoline 

2. Production ............... 1917-23 97 88 98 '97 104 103 104 103 101 105 100 100 3.3 17 
1924--30 100 92 100 98 101 100 104 104 100 102 97 98 2.2 12 

3. Domestic Consumption •.. 1918-25 79 70 84 92 107 113 123 128 114 109 95 85 15.8 58 
192~ 79 79 92 100 107 109 119. 120 110 103 94 88 11.3 41 

4. Consumption by States .•. 1926-31 
Alabama ...•.•.•.•.•..• 86 84 95 100 104 102 109 112 105 108 97 95 6.9 28 
Connecticut ............ 69 69 79 96 110 116 127 125 113 109 98 89 16.7 58 
Florida ................ 112 109 120 104 99 98 86 88 85 91 98 108 9.0 35 
Indiana ................ 76 72 90 99 109 107 118 122 115 111 95 86 13.7 liO 

Maine 38 40 49 68 113 135 161 174 141 122 95 64 41.0 136 
Ohio .. ::::::::::::::::: 73 71 89 104 116 109 116 122 114 108 95 86 14.6 51 
Oklahoma ...... ; ....... 86 79 93 96 98 110 119 114 lOS 104 97 96 9.2 40 
Texas .................. 90 83 96 96 101 105 III III 104 105 99 99 6.2 28 
Virginia ................ 77 72 89 100 107 106 115 121 110 110 99 94 11.5 49 
W~in~ton ............ 69 73 94 98 107 112 124 128 112 104 92 85 14.7 59 
WlSconsm •..•.•...•...• 58 59 73 93 115 121 136 139 121 113 96 76 24.2 81 



5. Retail DistributioD, t1 
State • ••.••• ••••••••• 1922-31 81 76 85 117 106 1~ 118 120 112 1~ 117 01 12.2 .. 

6. RefiDeriea' Stocka 
Computed •••.•••••••••• 111111-24 100 112 123 127 122 114 101 85 78 n 78 87 lU 65 
Derived •.•••••••••••••• 11118-24 100 1011 117 120 1111 114 103 88 81 711 82 110 13.6 t1 
Computed •••••••••••••• 11124-28 100 110 118 118 113 108 l1li 811 84 83 87 110 lU 85 
Derived •••••••••••••••• 1924-30 104 111 115 lUi III 107 l1li 111 85 84 85 III 10.7 11 

C. Suutl..,. Automobile Material. 
1. Steel Ingot ProductioD 

105 Daily Average ••••••• 19'»-25 108 113 106 l1li 112 88 811 113 103 103 100 U 2S 
1926-31 118 1011 114 112 1011 l1li 113 117 117 117 110 83 U 11 

2. Steel Sheet&!, ProductioD •• 11119-24 1011 1011 115 107 103 112 83 103 91 1011 100 81 11.0 34 
1924-28 1011 104 115 106 118 118 85 117 95 104 96 113 8.3 30 

3. Steel Sheets, Shipment&!... 1919-28 100 118 116 103 105 113 85 118 111 110 102 100 6.1 31 
4. Malleable Clllltingt! ••••••• 19~1 

ProductioD ••••••••••••• 105 1011 120 112 108 l1li 91 112 88 118 85 95 8.8 85 
Coo ShipmeDt&! ............. 103 107 121 115 112 105 113 113 91 III 82 tr1 10.5 39 
:8 5. Total Hardwood ••••••••• 1925-31 

ProductioD ••••• ; ••••••• 100 104 104 1111 118 100 95 102 104 103 100 III 2.8 13 
ShipmeDt&! ............. 98 105 106 103 102 95 95 101 105 107 118 85 U 22 

8. U~olstery Leather, Split&!. 1922-30 
III 101 112 114 100 98 88 115 107 117 oductioD ••••••••••••• 100 116 liB 28 

ShipmeDt&! ............. 85 103 122 105 105 94 94 101 92 115 94 110 8.5 37 
Automobile Part&! aDd Accessoriea 

7. Sales to Dealers •••••••••• 19111-28 81 110 811 117 105 98 113 128 115 100 117 tr1 10.2 47 
8. Shipment&! ••••••••••••••• 1925-31 

Replacement Parts .•••• 110 85 95 104 111 100 101 1011 113 112 93 1fT 8.3 28 
Acce8lloriel ••••••••••••• 80 86 108 114 112 107 98 103 108 105 113 87 9.4 34 
Original Equipment •••• 92 105 127 127 124 108 98 101 98 87 66 69 15.2 61 
Service EquipmeDt •.•• 91 103 130 130 120 110 92 95 91 811 76 73 15.5 67 

9. Automobile Rims, Produc-
104 63 tioD .••••••.•••..•..• 11124-31 91 100 124 133 126 1011 102 101 88 59 16.5 74 

Period 
No. 8erl .. Ooyered JID. reb. Kar. Apr. II.,. June Ju17 A1I4r. IIept. Oct. N ..... Dec. 

A_ 
DevlatloD aa_ 



Period Average 
No. Series Oovered Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Deviation Range 

D. Automobiles: Production, Sale., Registration and Export. 
1. Passenger Cars, Production 1919-25 76 85 109 115 117 118 110 lOS 98 102 86 76 13.2 42 

1925--31 79 100 127 137 136 117 107 lOS 93 84 56 57 21.9 81 
2. Trucks, Production ...... 1915-27 80 89 113 112 113 103 99 106 109 108 89 78 10.8 35 
3. Taxicabs, Production ..... 1925-31 112 98 113 97 69 72 62 65 62 109 152 189 29.2 127 
4. G. M. Cars Sold to Dealers 1924-31 83 104 130 140 137 117 97 109 103 79 49 51 23.4 91 
5. G. M. Cars Sold to Users .. 1922-31 64 80 119 152 144 122 105 109 97 92 62 54 25.2 98 
6. Automobile Financing, Re-

tail 1928-31 
New da:~':::::::::::::: 56 70 108 136 133 136 129 115 97 88 69 65 26.0 80 
Used Cars ............. 70 77 107 124 126 125 118 110 91 98 78 76 18.8 56 

New Passenger Cars 
7. Registration, Total ...... 1925--31 70 73 112 146 145 122 124 112 90 91 62 52 26.9 94 
8. Registration by Price 

Groups .............. 1925-29 
First Highest .......... 64 60 106 150 139 114 110 109 104 110 73 59 23.8 91 
Second Highest ........ 65 64 106 143 135 117 122 132 106 96 63 51 26.8 92 
Third Highest ......... 66 68 111 148 146 127 132 112 93 87 62 48 29.3 100 
Lowest ................. 72 73 109 143 142 122 129 113 88 94 65 49 26.4 94 

9. Registration, High Price 
Group ............... 1926-31 

Lincoln ................ 77 67 110 151 142 108 111 97 99 110 74 54 22.0 97 
Cadillac ............... 79 66 107 150 136 104 87 74 103 126 97 71 21.0 84 
Packard ............... 63 66 106 145 125 105 119 118 114 114 69 54 24.5 91 

10. Registration, Medium High 
Price Group ......... 1926-31 

Nash .................. 65 61 106 147 136 117 139 120 99 94 66 50 27.5 97 
Buick .................. 69 62 100 132 124 100 97 158 122 110 70 56 24.3 102 
Chrysler ............... 66. 60 106 147 153 129 119 109 101 96 65 49 27.3 104 

11. Registration, Medium Price 
Group ............... 1926-31 

Hupmobile ............. 69 72 114 149 148 122 121 111 93 86 63 50 27.7 99 
Dodge ................. 72 76 119 155 149 122 120 103 82 82 67 51 28.2 104 
Hudson ................ 80 83 129 155 143 117 122 102 84 74 57 54 28.0 101 



12. Registration, Low Price 
Group ............... 1926-31 

Ford ................... 75 74 114 146 ISO 119 123 109 93 85 eo 52 26.8 98 
Chevrolet ............... 70 85 122 ISO ISO 124 120 104 Sf ff1 tt7 47 28,3 103 
ElI!Cx .................. 68 83 129 170 ISS 131 124 117 71 67 63 f8 SU 122 

New Trucks 
13. Total Regiatration ...•... 19~ 78 78 110 130 120 102 118 116 106 111 75 56 18.8 '14 
14. Registration by Makes.... 1926-31 

Mack .................. 73 67 106 145 145 111 120 108 88 102 73 62 22.8 83 
Chevrolet .............. 73 82 110 128 119 100 114 120 116 120 71 47 2U 81 

ElIJlOrUI 
15. PlI88enger Cars .......... 192:H11 114 105 136 139 122 86 88 93 83 83 81 88 17.2 &8 
16. Trucks .................. 192~1 103 92 111 125 110 89 94 102 90 91 108 Sf 9.9 41 

IV. CONSTRUCTION AND CONSTRUCTION MATERIALS 

~ A. Con.traction Activit,. ... 
1. Building Permits I98ued, 

20 Cities ............ 1905-14 72 72 119 132 121 124 109 102 93 93 83 79 17.9 60 
1915-21 83 91 119 133 108 106 100 102 94 114 88 82 11.S 51 
192~28 Sf 96 136 116 106 108 93 96 85 98 92 114 10.7 52 

Building Contracts Awarded 
2. Total Value ............. 1911-18 74 74 111 122 117 116 104 107 101 103 88 85 13.3 48 

1919-23 71 72 113 126 127 117 115 110 94 99 81 75 18.0 56 
1923-31 77 76 113 119 113 115 105 101 102 104 88 86 12.1 fa 

3. Value by Groups 
a. Residential .......... 1915-20 70 62 102 125 127 128 109 114 102 113 77 66 20.4 66 

1919-23 72 72 114 129 128 103 95 99 100 101 95 92 12.5 57 
1923-31 75 78 115 126 114 105 95 97 95 109 97 94 11.5 51 

b. Commercial !919-23 77 88 117 131 134 113 108 102 101 94 72 63 17.7 71 
1923-31 96 91 124 108 112 113 104 98 95 90 82 87 10.2 42 

PeTiod Averace 
No. Seriee Covered ,Jao. Feb. liar. Apr. :U.., June July AUC· Sept. Oct. Nov. Dee. Deviation Rani' 



Perfod Average 
No. Serf ... Covered Jan. Feb. Mar. Apr. May June July AuS. Sept. Oct. Nov. Dec. Deviation JlaD&'e 

3. (Continued) 
.. 

c. Public Works and 
Utilities .•.••••••.••.• 1919-23 '60 58 105 127 141 149 139 118 93 92 59 59 29.8_ 91 

1~1 72 64 III 135 114 124 120 109 103 104 70 74 20.0 71 
d. Educational......... 1919-23 54 54 108 137 121 129 152 134 95 100 55 61 30.2 98 

1923-31 57 68 110 105 118 133 134 106 104 94 86 83 18.5 77 
e. Public and Semi-Pub-

lic ................... 1919-23 63 62 82 119 119 134 153 111 114 101 78 64 25.2 91 
1~1 67 76 108 116 111 119 106 117 115 98 80 85 15.5 52 

Total Construction 
4. Index of Construction Vol-

ume •••.•.•.••.....•• 1924-31 71 65 68 86 102 117 121 124 127 119 115 87 20.7 62 . 
Federal-Aid Highways 

~ 
5. Miles Completed ••.....• 1922-31 

(a) Relative Deviations. 74 63 42 51 76 123 80 98 140 164 151 140 36.2 122 
(b) Absolute Deviations. 76 62 47 53 78 119 87 97 139 154 150 137 33.2 107 

6. Miles Under Construction. 1922-31 94 93 94 96 100 103 106 107 108 106 100 96 4.8 15 
7. Miles Initiated, Derived .• 1922-31 43 48 57 82 138 169 126 113 155 133 58 78 39.0 126 

Pavements 
8. Concrete, New Orders ..••• 1923-31 53 58 100 156 158 134 129 120 93 78 51 69 32.9 107 

B. Coastn}ctioa Materials: Asphalt, Cemeat, Brick aad Tile 
Petroleum Asphalt 

1. Production ............... 1925-31 70 68 83 98 115 122 123 125 121 122 87 66 21.3 59 
2. Producers' Stocks •.•.•••. 1925-31 98 102 108 109 110 108 102 98 90 88 90 95 6.7 22 
3. Shipments, Derived •.•••• 1925-31 67 65 78 97 114 124 128 128 128 124 85 62 24.3 66 

Portland Cement, 
4. Production ............... 1912-24 64 61 80 102 117 116 113 120 117 119 108 85 18.5 59 

1924-30 64 58 76 96 118 121 122 127 120 118 99 79 21.2 69 
5. Shipments ............... 1912-24 43 45 82 107 121 128 125 136 134 130 93 54 30.3 93 

1922-28 45 48 75 102 129 133 135 142 132 129 84 46 33.7 97 



6. Shipmen'" to Selected 
State. ................. Im-30 

Alabama .............. . 
Arilona .............. .. 
California ............ .. 
Florida ................ . 
lllinoia ................ . 
Kansa ................. . 
Louisiana ............ .. 
Maryland ••.•••••.•.••• 
MiBeouri ............. .. 
New Jersey ........... . 
New York ............ . 
Ohio .................. . 
PeDDIIYlvania •..•.••••.. 
TeD8 ................. . 

7. Producel'll'Stocks 
. Computed ............ , 1911-24 
Derived ................ 191~24 
Computed ••.•.••..••.. 1924-30 
Derived ................ 192~0 

8. Producers' Stocks, Clinker 1923-31 

Common Brick 
9. Shipments .. .. • • .. .. .. ... 192~1 

10. ProduCeJ'll' Stocks ••...... 1921-31 
Burned ............... . 
Unburned ............ .. 

11. Production, Derived ....• 192~1 
12. Unfilled Ordel'll .......... 1921-31 
13. New Orders, Derived ..... 192~1 

75 83 96 
108 89 108 
95 82 99 

102 99 104 
26 34 66 
26 57 93 
82 93 108 
38 M 76 
26 43 75 
41 40 77 
39 39 71 
30 35 63 
36 36 64 
74 82 103 

107 
101 
100 
104 
91 

122 
109 
103 
103 
113 
101 
98 
95 

III 

108 102 
100 102 
110 107 
104 96 
133 141 
133 117 
102 102 
126 124 
128 123 
127 129 
125 141 
129 141 
123 142 
110 109 

127 
88 

103 
95 

ISS 
116 
110 
131 
142 
131 
141 
150 
1M 
119 

129 106 lOS 
103 102 100 
1I0 lOS 111 
97 96 107 

164 152 146 
133 128 142 
118 106 105 
148 135 135 
150 140 142 
126 132 139 

111 '11 
M 102 
114 84 

104 92 
611 30 
89 43 
91 74 
92 46 
90 38 
96 49 

146 137 127 83 51 
159 145 138 78 34 
ISS 147 132 85 42 
121 102 106 III 72 

114 125 126 126 123 112 98 
114 126 124 120 117 107 97 
116 123 126 124 118 107 95 
115 122 123 119 112 104 95 
99 119 137 142 133 119 104 

82 68 SS 70 96 
85 73 64 75 98 
81 69 63 77 101 
84 76 611 79 102 
84 68 58 62 78 

114 
72 
57 
83 
49 

68 

106 
74 
49 
92 
82 

99 116 114 117 110 111 

95 85 80 81 
81 87 98 96 
73 92 102 119 

108 122 111 115 
124 138 97 123 

83 95 
109 112 
115 140 
103 99 
92 105 

93 108 112 88 

105 113 126 117 
125 124 129 92 
117 127 143 66 
92 86 96 93 
82 99 127 83 

Face Brick 
14. Production ............... '1923-31 72 78 95 108 108 109 110 122 103 113 98 84 

14.0 
U 
'1.7 
U 

49.0 
81.11 
10.0 
33.8 
38.0 
32.8 
36.2 
43.7 
40.4 
13.5 

21.2 
18.0 
19.2 
16.2 
25.4 

14.7 

13.5 
16.6 
27.2 
9.8 

lU 

12.2 

68 
lID 
211 
15 

138 
116 
44 

110 
124 
99 

107 
129 
1I9 
49 

88 
62 
63 
54 
84 

63 

46 
1i7 
114 
39 
89 

50 

Serl .. 
Period AY8I'OjI8 

Covered JOD. Feb. liar. Apr. lIa,. JUDO JuI,y AUIr. Sept. Oct. Nov. Dec. DevlatIoD ...... 



Period Aver~ 
No. Serf .. . Oovered Jan. Feb. Mar. Apr. May June July A1IIr. Sept. Oct. Nov. Dec. Deviation Rance 

15. Shipments ............... 1923-31 48 63 102 128 134 126 120 115 106 110 88 58 23.7 86 
16. Producers' Stocks .•..•... 1923-31 

Computed ............. 111 115 112 105 98 95 91 91 91 93 96 104 7.7 24 
Derived •.....•..•••.... 110 114 112 106 98 93 90 93 92 93 96 103 7.5 24 

17.· Unfilled Orders .•.••..... 1923-31 97 96 116 119 118 117 106 102 93 88 77 72 12.9 47 
18. New Orders, Derived ..... 1923-31 87 61 133 133 132 124 103 109 92 102 71 50 22.9 83 

Floor and Wa.1I Tile 
19. Production •...•...••..•. 1924-31 89 90 99 99 99 103 104 107 106 III 98 95 5.2 22 
20 •. Shipments ••.••.•.•....•. 1924-31 80 84 97 103 103 107 107 115 III 112 92 89 9.7 35 
21. Producers' Stocks •.•..... 1924-31 

Computed ••...•..••.•. 101 104 107 105 103 100 99 96 94 95 95 100 3.4 13 
Derived ....•••••....... 102 104 105 103 102 101 100 97 95 95 97 99 2.8 10 

2 
c. Con.truction Material.: Lumber and Floorina 

Southern Yellow Pine 
1. Production .............. 1917-23 94 93 105 102 109 100 103 105 101 100 96 88 4.5 21 

1923-31 99 95 106 103 lOS 97 99 103 100 104 98 91 3.5 15 
2. Shipments •....••.••..•.. 192Z-31 97 94 105 106 107 95 100 106 103 108 97 85 5.6 23 
3. Mill Stocks ............... 1922-29 

Computed ............. 101 102 102 101 100 99 100 99 99 98 97 101 1.2 5 
Derived •.•..••........ " 101 102 102 101 100 100 100 100 99 98 98 100 0.9 4 

4. New Orders ............. 192Z-31 105 97 103 104 101 92 101 106 103 106 95 86 4.9 20 

Western Pine 
5. Production ............... 1917-24 45 50 83 113 133 136 128 134 119 114 92 53 29.5 91 

1~1 52 60 99 118 123 125 120 126 110 108 92 68 21.6 74 
6. Shipments ..••....•.••.•• 192!-31 84 85 102 104 109 108 107 116 107 110 88 81 10.4 35 
7. Mill Stocks .............. 192Z-31 

Computed ............. 98 95 94 96 98 100 102 102 103 104 105 104 3.2 11 
Derived ................ 98 94 94 96 98 100 102 104 104 104 lOS 103 3.5 11 

Ma.ple Flooring 
.............. 1923-31 !il 102 1M !Y1 105 4.8 15 8. Production 106 99 105 1M 01 O~ 105 



9. Shipments ••••••.•••.•••• 192'-31 M 86 100 106 lOS 109 118 124 111 102 82 73 12.8 &1 
10. Producera' Stocka ..•...•. 1923-31 

Computed .•.......••.. 106 109 110 107 105 101 97 92 90 \lO 93 101 U 20 
Derived ..•...•....•... lOS 112 114 112 107 102 94 87 85 86 91 101 U fi 

11. New Ordera ••.•••.•••••• 1923-31 105 98 119 102 104 103 104 123 98 93 86 85 8.8 38 
Lumber 

12. Retail Sales 
Chicago F. R. D. ...... 192C}-31 69 61 87 109 119 116 1~ 114 122 lfi 97 72 lU as 
Minneapolia F. R. D.... 1~1 45 38 CI3 89 119 148 129 138 129 142 lOS 52 35.5 lIO 
KanSB8 City F. R. D. 

All Lumber Building 
Materials and Sup. 
plies •.•....•...•... 1921hJ1 85 83 105 112 110 94 . \18 105 110 121 102 75 10.8 46 

Lumber •.....••..•.... 192lhJl 79 82 1M lOS lOS 98 106 109 UO 121 103 73 lU 48 
13. Stocka at Retailera 

Chicago F. R. D. Derived 1927-31 97 100 103 103 103 103 103 103 100 98 95 98 28 8 

~ Minneapolis F. R. D.... 1922-31 97 103 105 109 107 1M 103 103 119 93 88 89 5.7 21 
Kansas City F. R. D .... 1921hJ1 119 101 102 103 103 102 101 101 100 98 95 95 2.2 8 

U. Sales at Wholesale 
Chicago F. R. D. (dol-

lara) •••.•.••.••••.•.. 1925-31 83 92 109 109 109 III 102 108 101 104 89 83 88 28 
Chicago F. R. D. (board 

feet) ....• . . . . . . . . . . .. 1927-31 78 87 lOS 111 U7 117 106 115 100 119 M 78 12.5 41 
Minneapolis F. R. D., 

138 Derived .........•... 1922-31 109 86 79 121 103 124 121 97 94 68 60 19.3 78 
Kansas City F. R. D., 

108 91 99 109 103 107 81 73 10.1 Derived •.••.•.•..... 1921hJ1 108 96 111 115 42 

D. CDnatractiDn Materia1al Heatin. anti Plumbin. Fi"turea 
Radiatora 

1. Production •.............• 1925-31 lOS 109 116 104 100 92 85 101 102 114 92 77 9.0 39 

2. Shipments ..••.......•... 1925-31 75 65 60 65 81 85 104 130 138 164 133 102 28.3 104 

P ... lod 
No. Seri .. Covered Jan. Feb. Mar. Apr. May June JuI¥ AIIC· Sept. Oet. Nov. 

AvO!'alr8 
Dec. DevIation Ita ... 



No. Seri .. 
Period 

Covered Jan. Feb. Mar. Apr. May June JulT .lOC. Sept. Oct. Nov. Dec. 
Average 

Deviation Bange 

3. Producers' Stocks 
Computed ...••••....•• 1926-31 80 91 104 112 118 119 115 108 101 90 83 78 12.9 41/ 
Derived ................ 1925-31 84 93 105 113 117 118 114 108 101 90 81 77 J2.6 41 

4. New Orders ............. 1926-31 70 62 67 69 87 89 107 132 138 157 130 91 27.4 95 
Cast Iron Boilers, Square 

5; Production ............... 1925-31 99 105 111 102 93 94 85 105 104 133 94 73 10.2 60 
6. Shipments .......... . .... 1925-31 69 62 58 61 75 80 103 132 155 187 127 93 33.8 129 
7. 'Producers' Stocks 

Computed ............. 1926-31 88 94 104 110 115 116 112 107 100 90 84 79 10.8 37 
Derived ................ 1925-31 87 94 103 110 113 116 113 108 99 90 85 82 10.5 34 

Cast Iron Boilers, Round 
8. Production ............... 1925-31 89 102 109 111 104 94 84 97 105 132 104 69 11.2 63 
9. Shipments ................ 1925-31 70 64 67 75 88 84 99 119 139 - 178 125 92 26.8 114 

• 10. Producers' Stocks 
0 Computed ............. 1926-31 88 96 104 107 110 113 110 107 102 92 87 85 8.8 28 a> 

Derived .... U .. .. .. • ... 1925-31 88 95 102 108 111 113 110 106 100 92 88 84 8.6 29 
Baths 

11. Shipments ••.••.•...•.•.• 1917-24 84 85 100 94 109 107 112 116 112 100 102 82 9.4 34 
1924-30 86 85 104 109 115 115 116 118 104 98 79 71 13.5 47 

12. Producers' Stocks .•...•.. 1919-24 111 128 140 132 120 100 83 70 62 69 82 104 22.4 78 
1924-30 107 113 116 114 104 95 88 84 86 92 98 103 9.5 32 

13. Production, . Derived ••..• 1919-24 89 98 109 88 100 92 99 106 106 105 112 99 6.1 24 
1924-30. 92 95 109 106 99 100 105 112 107 108 89 79 7.8 33 

14. New Orders ............. 1918 55 35 58 99 157 193 157 134 111 78 69 55 41.9 158 
1919 70 54 70 101 141 166 137 126 108 85 74 70 29.7 112 
1920 85 72 78 102 128 142 122 118 105 91 78 78 19.6 70 
1921 97 88 86 103 118 124 111 111 101 95 80 86 11.3 44 
1922 109 100 94 105 109 109 105 105 97 94 82 92 6.9 27 
1923 113 107 103 107 103 99 101 101 96 93 83 97 5.6 30 
1924 115 107 109 109 99 95 99 99 94 91 84 95 7.0 31 
1925 111 105 115 113 101 95 101 101 93 91 . 81 91 8.0 34 



19211 104 100 120 118 1011 98 1011 104 93 01 80 84 OJ .a 
1927 94 92 121 122 110 104 112 1011 92 01 78 78 12.1 f4 
1928 80 86 123 127 1111 107 119 111 92 01 711 n 17.2 66 
1929 117 79 124 129 121 log 126 1111 92 111 75 119 21.0 U 
1930 M n 1211 134 126 111 134 122 92 111 73 115 25..1 80 

Lavatoriee 
15. Shipmenta ............... 1919-24 90 113 107 100 100 103 103 log 103 112 96 88 U 24 

1924-30 95 90 107 110 109 III 105 115 1011 99 711 73 10.11 42 
16. Producers' Stocks ••.•.••• 1919-24 93 102 115 115 112 107 104 96 87 82 90 98 11.2 33 

1924-30 99 105 109 lOS 106 102 99 94 89 92 96 101 U 20 
17. Production, Derived .•••• 1919-24 86 104 123 100 96 97 99 99 92 106 106 95 U 37 

1924-30 91 102 115 108 105 103 99 105 98 105 87 83 U 32 
18. New Orden! .............. 1918-30 100 97 112 log 105 110 101 106 95 97 80 87 U 32 

Sinks 
19. Shipmenta ............... 1919-24 89 87 107 95 104 103 106 108 100 112 100 90 l1.li 25 

1924-30 93 87 1011 108 III 110 106 112 105 105 81 76 10li 36 

~ 20. Producers' Stocks ••••..•• 1919-24 lOS 106 116 115 III log 100 94 86 79 83 94 10.8 37 
1924-30 99 106 114 114 109 102 99 93 87 90 91 • 96 7.li 27 

21. Production, Derived .•.•• 1919-24 106 85 119 94 99 101 95 101 90 1M 105 103 11.3 34 
1924-30 100 103 125 108 99 94 99 98 91 112 83 88 8.0 4:1 

22. New Orders ............. 1918 68 62 95 118 155 157 122 107 85 85 70 71 26.9 95 
1919 82 72 99 114 139 139 112 105 87 91 76 82 18.3 67 

1920 94 82 103 110 126 124 103 103 88 93 80 90 11.8 46 
1921 104 91 106 107 117 112 97 101 89 95 83 96 8.0 34 
1922 112 100 108 104 109 103 92 99 90 95 85 99 6.3 27 
1923 118 105 110 103 106 97 90 98 91 98 86 100 7.0 32 
1924 118 105 112 105 103 94 91 99 93 96 87 98 7.1 31 

1925 113 104 113 108 102 95 93 101 94 96 86 94 6.9 27 
1926 107 100 114 112 103 97 97 103 96 95 85 89 6.7 29 
1927 99 96 114 116 105 99 103 107 97 94 83 83 7.8 33 
1928 90 92 114 120 108 102 109 113 98 93 81 76 11.3 f4 

Period 
• 0. 8erI .. Covered Jan. Feb. Ka •• Ap •• Kay June Ju17 AUK· Sept. Oct. Nov. Dec. 

.beron 
D .. latloll BaDl" 



Period Average 
No. Sori .. Cuvered Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. D..,. Deviation Bange 

22. (Continued) 1929 82 87 114 124 112 ,105 115 119 100 92 79 70 14.9 54 
1930 72 82 114 127 117 109 122 125 102 91 76 64 19.2 63 

Vitreous China, Plumbing Fix-
tures 

23. Shipments ............... 1926-31 107 103 106 100 105 108 103 108 98 102 82 78 7.0 30 
24. Producers' Stocks ........ 1926-31 100 98 99 100 102 102 100 97 96 99 101 107 1.9 11 
25. Production, Derived ..... 1926-31 91 99 lOS 102 109 108 99 101 96 109 86 91 6.2 23 
26. New Orders ............. 1926-31 108 140 96 85 92 102 99 102 92 100 93 90 8.8 55 

E. CODatruction Material.: Mi.cellaneoua 
1. Sand, Gravel and Stone, 

Car Loadings ........ 1923 • 48 37 58 84 113 142 133 145 130 137 110 64 ~.9 108 
2. Lime, Sales by 15 Manu-

~ 
facturers ............. 1923 54 55 89 108 138 118 133 126 118 109 91 61 25.0 84 

Fabricated Structural Steel 
3. Shipments ............... 1924-31 84 86 94 100 101 105 109 111 107 112 96 97 7.3 28 
4. New Orders ............. 1915--21 76 78 103 99 102 99 105 97 96 107 111 125 9.0 49 

1922-28 82 92 100 104 101 103 108 106 100 101 93 108 5.3 26 
Dry Roofing Felt 

5. Production ............... 1923-31 8!l 84 103 110 111 109 107 106 112 111 86 72 11.6 40 
6. Producers' Stocks ........ 1924-31 111 113 110 100 90 87 98 97 92 99 100 103 6.2 26 
7. Shipments, Derived ...... 1924-31 87 84 104 112 113 110 105 106 113 110 86 71 12.1 42 

Roofing 
74 8. Prepared, Shipments ..... 1920-23 79 78 107 100 106 107 96 118 126 120 90 13.9 52 

1928-31 69 64 111 119 120 112 99 110 128 125 83 60 20.8 68 
Paint, Varnish and Lacquer 

9. Sales .................... 1928-31 
Total ' 80 84 lOS 124 128 121 100 105 102 100 80 67 14.8 61 
Indu8tri~i . : : : : : : : : : : : : : : 87 91 107 115 118 110 103 108 101 102 80 78 10.7 40 
Trade .................. 74 83 107 130 147 127 96 99 98 97 80 62 18.5 85 



Furniture 
10. Plant Operations, Grand 

Rapida ............... 1923-31 100 100 98 97 117 118 lit 101 102 107 10& 102 U 13 

V. MISCELLANEOUS 
A. Price. 

1. Wheat, Chicago •.•.•.••.. 1880-1900 101 101 101 102 107 l1li 115 118 118 100 l1li l1li 2.0 12 
11119-27 118 101 102 101 105 101 100 l1li 98'118 118 l1li 1.7 7 

2. Flour, Wholeeale, Mione- . 
apolia ................ 11113-17 101 100 l1li 104 113 103 100 103 117 115 lit 111 U 22 

1911)...23 92 96 99 102 107 105 109 103 102 99 lit 92 U 17 
1924-31 l1li 99 99 99 101 102 104 100 118 l1li 99 100 1.2 e 

3. Flour, Retail, Minneapolia. 1914-23 97 99 100 103 104 103 103 103 l1li 98 96 lit 2.8 10 
1924-30 l1li 118 118 96 98 l1li 103 103 102 102 101 101 2.0 7 

4. Corn, Chicago •.•.••....• 1901-14 91 92 115 97 103 102 104 109 109 104 102 117 U 18 
1911)..27 811 90 113 117 102 106 110 113 106 100 98 117 6.0 :u 

S. Cattle, Chicago .......••• 191~4 96 96 118 98 98 101 102 106 108 104 98 96 3.4 12 
1924-28 95 94 117 117 98 100 104 103 105 107 103 98 3.6 13 

6. Hogs, Chicago •...•...•.. 1901J-24 95 98 102 103 100 100 103 105 108 102 94 92 3.7 16 
1924-28 98 99 101 103 100 100 103 103 108 101 93 112 • 3.1 16 

7. Lard, Wholesale, N. Y. C .. 19U-15 103 101 98 101 100 98 95 98 102 100 103 101 1.8 8 
191~1 lit 92 97 96 100 117 117 101 106 109 111 100 U 19 
192~1 97 117 118 96 98 100 100 103 105 105 102 99 2.5 II 

8. Lard, Retail, N. Y. C ..... 1911-15 104 101 101 98 118 l1li l1li 117 100 100 102 101 U 7 
1916-21 101 98 98 119 97 117 117 117 119 105 108 104 a.o 11 
192i-30 100 99 98 118 117 99 l1li 100 102 103 103 102 1.7 6 

9. Bacon, Retail, Chicago .••. 1912-16 100 96 96 l1li 98 100 103 102 102 103 101 100 1.8 7 
1919-26 96 95 117 100 101 101 103 104 103 102 100 118 2.3 II 
1927-30 l1li 98 98 98 118 100 102 101 103 103 101 l1li 1.7 Ii 

10. Butter, Wholesale, N. Y. C. 1911-15 112 102 117 118 112 111 89 811 96 103 112 118 7.' 29 
192:}-31 100 101 104 l1li 93 113 94 117 103 105 104 106 3.11 13 

Wholesale, Chicago •... 191~21 106 102 106 104 111 88 90 112 l1li 104 110 109 6.8 22 
1~29 105 106 106 95 91 112 90 92 100 103 109 112 6.8 22 

P .. locJ .0- BetI .. (loyered J ..... Feb. liar. A» •• )fay June Jul7 A .... 8oJ)t. Ocl. NOY. Dec. 
A_ 

De.latloD ..... 



Period Average 

No. Seri .. Covered Jan. Feb. Mar. Apr. Mal' June Jull' AU&'. Sept. Oct. Nov. Dec. Deviation Range 

11. Butter; Retail, Chicago ... 1911-15 110 105 101 100 93 92 91 92 96 101 107 112 6.0 21 
1916-21 109 100 103 103 91 88 92 94 100 105 108 107 5.8 21 
192~ 103 103 105 98 94 93 93 95 99 102 106 110 4.8 .17 

12. Cheese, Wholesale, Chicago 1923-31 106 102 98 94 94 95 93 100 104 105 105 104 4.3 13 

13. Bananas, Wholesale, N. Y. C. 1921-26 88 90 100 105 110 118 113 99 93 96 92 95 7.8 30 

14. Bananas, Retail, N. Y. C ... 1920-30 102 103 103 101 100 100 97 95 95 100 102 102 2.2 8 

15. Oranges, Wholesale,Chicago 1921H1O 81 79 85 91 96 100 105 112 121 125 118 87 13.5 46 

16. Oranges, Retail, Chicago .. 1919-30 94 90 93 97 100. 100 101 102 107 113 107 95 5.1 23 

17. Prunes, Retail, N. Y. C .... 1921-29 99 99 99 99 100 101 101 102 102 101 99 100 1.0 3 

18. Potatoes, Wholesale, Chi-
cago .......•.....•..• 1913-17 99 94 91 87 95 115 121 110 107 93 93 95 8.8 34 

1918-'24 96 89 75 77 100 105 129 150 120 88 87 85 17.2 75 
1925-30 91 94 95 99 111 115 95 105 101 100 99 96 5.2 24 

• 19 • Potatoes, Retail, Chicago. 1913-21 97 97 00 93 91 114 128 119 105 88 00 87 11.1 41 -CI . 192~ 96 95 94 93 102 117 129 107 100 91 88 88 9.2 41 

20. Eggs, Wholesale, New York 1923-31 120 100 79 81 80 83 84 91 102 112 134 135 17.1 56 

21. Coffee, Wholesale, N. Y. C. 1913-17 98 102 104 104 107 110 102 97 97 93 94 92 4.8 18 
1921-31 98 102 104 102 100 101 100 99 99 101 99 95 1.7 9 

22. Cotton, New york ....•..• 1915-21 99 91 95 100 97 104 106 101 100 102 104 101 3.0 15 
1922-28 96 96 96 99 99 102 104 101 100 101 103 103 2.3 8 

23. Anthracite Coal, Whole-
sale, N. Y. C ..•.....• 1921-28 102 102 98 97 97 98 99 99 101 102 102 102 1.9 5 

1927-31 101 102 101 98 97 98 99 99 101 101 101 102 1.5 5 

24. Anthracite Coal, Retail, 
N. Y. C .............. 1923-31 103 103 102 97 96 97 98 99 100 101 102 102 2.2 7 

Retail, U. S. . ..... ;.... 1927-31 101 102 102 99 97 98 99 99 101 101 101 101 U 5 

25. Bituminous Coal, Whole-
sale, U. S ............ 1924-30 104 102 101 96 95 95 95 100 103 104 102 103 3.2 9 

26. Bituminous Coal, Retail, 
U. S. •............... 1924-31 103 104 102 99 96 96 97 97 99 101 102 104 2.7 8 



B. Volum. of Prolloclioa aall Trail. 
1. Production, Total 

IndUBtrial •..•..••.••••• 1925 100 103 104 102 101 98 96 98 100 103 101 04 U 10 Manufacturing ••••.•••• 1925 101 104 105 103 101 98 94 97 100 102 101 95 2.8 11 Mineral ••.•..••..•••... 1925 96 95 94 89 101 103 103 105 109 109 103 116 U 30 
2. Cars Loaded, Revenue 

Freight •••••••.•••••• 1918-24 89 02 97 02 98 101 104 108 113 114 102 90 7.0 25 11l'e-29 90 02 116 96 102 100 100 108 111 115 101 87 6.3 28 3. Passengel'l Carried by the 
Pullman Company •.• 1915-21 95 86 97 97 99 106 112 119 112 116 86 94 8.2 33 1021-28 08 86 02 93 94 108 109 118 111 101 01 98 U 32 

4. Postal Receipta ••••••••.• 1897-1912 105 95 114 100 116 94 86 89 iOI 106 102 115 8.0 29 191Z-24 102 95 113 102 97 93 84 89 94 108 101 120 7.7 36 1924-29 98 93 109 101 97 94 86 88 95 107 102 130 8.2 44 
5. Magazine Advertising •••• 1907-14 83 97 109 117 118 105 80 87 87 110 114 112 14.2 61 

191~24 79 97 107 119 119 107 82 72 89 110 111 107 13.4 47 1924-29 79 94 108 118 120 108 88 71 02 112 114 100 12.7 49 • 8. Volume of Retail Trade, -- Copeland •• . • • . • . • • •• 1919-27 91 86 102 103 99 96 84 86 94 112 108 137 10.5 63 
7. Wholesale Trade, 9 Lines. 1919-27 91 98 109 94 91 91 02 112 117 119 99 86 \).8 33 
8. E'60rta 

rude Foodstuffs •.•••• 1921-27 78 86 70 77 98 73 72 124 168 154 131 93 29.6 102 
Manufactured Foodstuffll 1921-29 108 99 108 93 90 86 85 93 101 114 110 113 9.0 29 
Crude Materiala ••••••• 1921-29 114 91 90 79 66 63 69 68 110 160 168 143 32.4 110 
Semi-Manufacturea •••.• 1922-29 106 93 107 108 105 103 101 116 92 96 116 98 4.8 15 
Finished Manufacturell . 192Z-28 98 91 109 112 109 102 98 103 94 96 94 94 sa 21 
Total .••••••••••••••••• 1921-27 104 91 101 97 02 90 86 91 102 120 117 III 9.0 34 

9. Importa 
Crude Foodstuffs ••••.• 192Z-28 104 99 117 106 94 91 94 92 84 108 107 108 7.8 33 
Manufactured Foodstuffs 192Z-29 79 104 125 130 110 105 96 89 94 104 86 77 13.1 63 
Crude Materiala ..••••. 1922-29 115 106 114 109 101 92 89 95 89 94 94 101 7.8 28 
Semi-Manufacturea ••••• 192Z-28 106 102 110 101 94 94 94 99 94 104 97 103 4.5 16 
Finished Manufacturea . 1924-29 94 02 104 97 94 98 97 102 103 113 105 102 4.8 21 
Total ........ ;.......... 1924-28 103 101 112 105 97 94 92 116 95 103 100 101 4.2 20 

Period 
Bept. !loy. Dec. ~v::r.:. ...... No. Bert. eov.rod I.... reb. liar. Apr. 1187 IlIDo 1ul7 A .... Oct. 



Period Average 
No. Serle. Covered Jan. Feb. Mar. Apr. May June luly Aug. Sept. Oct. Nov. Dec. Deviation Rance 

C. Credit, IDtereat Ratea _d SpeculatioD 
1. Bank Debits, N. Y. C ..... 1919-24 107 89 104 100 105 106 97 90 91 103 99 109 5.7 20 

1924-29 107 90 113 102 104 103 93 90 93 103 98 104 6.0 23 
2. Bank Debits, Outside 

N. Y. C ...•.••....... 191?-29 104 89 104 99 99 101 100 93 96 106 98 110 4.2 21 
3. Commercial Credit Ad-

vanced by the F. R. 
System 

Bills Discounted ....... 1921-28 88 83 86 91 96 100 110 109 113 108 104 112 9.3 30 
Bills Bought on Open 

Market .............. 1922-28 120 113 108 98 88 81 73 70 80 101 126 141 18.2 71 
All Bills Combined. De-

rived ................ 1922-28 99 93 93 93 93 94 98 96 102 106 11l 122 6.8 29 
4. Total Loans, Reporting 

Member Banks ...... 1919-27 99 99 99 99 99 99 99 99 101 101 102 102 1.2 3 
.... 5. Notes in Circulation -..., Total ....... : .......... 1919-30 100 99 99 99 99 99 100 100 101 101 101 102 0.8 3 

Federal Reserve Notes.. 1919-27 99 97 98 98 98 97 98 98 101 103 104 109 2.8 12 
6. U. S. Postal Savings, New 

Deposits ............. 1916-21 105 99 105 94 93 91 108 111 105 96 95 98 5.7 20 
1922-28 107 100 103 96 97 100 108 105 97 102 92 93 4.2 16 

7. Call Money Rates........ 1919 92 99 96 93 95 98 100 95 102 105 108 113 5.0 21 
1925 98 106 100 99 100 95 94 96 101 101 100 110 3.0 16 
1930 98 98 100 100 100 100 100 95 100 100 100 110 1.6 15 

8. 9O-day Time Money Rates 1919 95 101 98 100 101 102 100 102 100 100 101 98 1.3 7 
1925 102 102 105' 102 100 95 94 97 100 101 100 103 2.4 11 
1931 98 100 100 100 100 97 97 100 104 104 100 100 1.3 7 

9. Commercial Paper Rates .. 1919 98.1 98.6 99.1 99.1 99.5 100.2100.3101.3101.2 101.1100.2100.6 0.9 3.2 
1922 99.2 99.4 99.6 99.7 99.8100.1 100.1100.5 100.5 100.4100.1100.3 0.4 1.3 
1925 99.8 99.9 99.9 99.9100.0 100.0 100.0 100.1 100.1100.1100.0 100.1 0.1 0.3 

10. Sales on the N. Y. Stock 
Exchange 

Number of Shares ...... 1919-31 97 95 122 108 103 99 75 83 95 105 105 113 9.3 47 
Par Value of Bonds ...•. 1919-31 114 90 108 104 102 103 87 80 91 107 102 112 8.7 34 



D. Fail_ au EarIlIq. 
Failures 

1. Manufacturing Concertlll 
Number ..••••••.••.... 1915-21 110 95 101 92 96 93 96 98 89 1M llO liS U 26 

1922-30 113 96 112 101 102 96 93 86 M 102 98 107 6.2 28 
Liabilities •••...•...•••. 1915-19 143 92 94 1M 90 M 78 ll2 89 94 11' 105 13.2 67 

1920-30 122 94 119 108 98 80 90 97 83 87 86 126 lU t6 
2. Trading Concertlll 

Number ............... 1915-21 132 107 103 93 98 Dl 92 93 87 97 95 113 t.1 ts 
1~ 139 109 108 106 99 94 90 88 79 91 92 105 ll.2 60 

Liabilitiea •.•••••••.•••. 1915-21 tt2 116 105 102 D9 88 86 80 88 90 90 11' 13.2 62 
1922-30 138 ll' 117 108 98 M 80 M 7t M 92 125 16.9 M 

Earnings 
3. Dividend Disbursements, 

Total •••••••••••••••. 191~1 133 93 109 115 67 82 131 96 M lI9 M 85 17.D 66 
1~ 174 86 102 108 78 M 128 82 73 109 82 M 20.2 101 .. 4. Interest Disbursements, 

W Total ••.•••••••••••.• 1918-26 131 46 96 131 90 108 122 49 89 133 90 115 23.3 87 
1927-30 152 61 M 120 74 106 14D 58 82 123 76 115 27.5 M 

5. Railroads, Net Operating 
Income •••••.•••..•.. 191~24 77 51 93 76 86 102 118 132 131 tt7 110 78 23.2 98 

1925-30 67 71 92 77 90 98 1M 130 138 146 1M 82 20.4 79 
8. Telegraph Companiea, Net 

Operating Income ••.• 1921-29 M 77 110 95 101 107 M 107 116 119 9S 103 10.7 42 
7. Telel)hone Companies, Net 

99 109 3.9 23 perating Income ..•. 1921-26 100 1M 105 103 100 98 86 93 101 101 
192~ 107 99 1M 103 102 102 90 86 100 107 102 89 4.5 18 

8. Gall and Electric Com-
panies, Net Earnings .. 1920-29 117 108 105 102 97 94 83 82 91 99 107 116 D.1 35 

. 9. U. S. Steel Corporation 
111 102 101 92 99 96 90 6.8 22 Net Earnings .••....... 1915-24 93 90 112 102 111 

1924-30 91 95 108 97 103 97 1M 108 103 107 97 90 5.5 18 

Period 
liIo. S.rI .. Coyered Jan. Feb. liar. Apr. 1107 Jun. lult Aue. Sept. Oct. NoY. »eo. .:..v::t:D ...,.. 



Period 
No. 8eriee Covered Jan. Feb. Mar. Apr. Ma, June JulT Aug. Sept. Oct. Nov. Dec. 

Average 
Deviation Rance 

E. Emplo~eDt aDd P •. ~oll. 
Factory Payrolls ••••••..•••.••• 1923-31 

1. Flour •••••••••.••.••••••.•• 99 99 98 M 95 96 100 103 105 107 103 100 3.1 13 

2. Slaughtering and Meat 
Packing .............. 105 102 96 95 97 100 100 98 99 100 102 105 2.4 10 

3. Cane. Sugar Refining •.•..• 91 98 1M 102 1M 105 105 105 101 100 96 93 4.0 14 

4. Cigars and Cigarettes ••••• 92 93 97 93 98 101 99 99 105 108 109 107 4.9 17 

5. Cotton Goods ............ 103 105 104 1M 101 98 92 92 96 100 101 1M 3.7 13 

6. Dyeing and Finishing Tex-
tiles ................. 101 106 106 103 100 94 91 94 98 102 102 103 3.8 15 

2. Hosiery and Knit Goods .• 98 103 1M 102 102 99 89 M 97 105 105 1M 4.0 16 

8. Woolen and Worsted 
.... Manufactures •••••••• 102 103 100 97 98 98 M 98 99 103 1M 105 2.8 11 -..... 9. Silk Manufactures •••••.• 97 105 105 102 101 97 92 98 98 1M 100 102 3.1 13 

10. Men's Clothing •••••••••• 103 109 106 90 88 101 103 107 103 99 92 99 5.3 21 

11. Women's Clothing ....... 102 116 128 107 89 77 73 91 110 116 95 96 13.2 55 

12. Leather .................. 101 103 102 99 98 98 98 100 101 101 99 101 1.4 5 

13. Boots and Shoes •.••••..•• 99 105 105 96 93 94 103 112 109 105 89 92 6.3 23 

14. Furniture (lumber) ...... 96 101 102 99 96 94 90 98 103 109 108 105 4.6 19 

15. Automobile Tires and 
Tubes ............... 95 103 104 107 110 104 102 102 100 95 87 91 5.3 23 

16. Petroleum Refining ••.••• 97 99 99 100 101 102 101 102 100 100 99 98 1.2 5 

17. Glass .................... M 101 104 103 103 102 92 97 98 103 103 100 3.2 12 

18. Automobiles ............. 81 105 112 116 115 103 95 98 97 100 89 88 8.6 35 

19. Clay Products ........... 87 91 96 103 106 107 102 104 103 104 101 98 4.8 20 

~ ""---_.&. Ill: 11.'7 O~ 1M 105 107 106 110 107 106 100 95 6.8 25 



21. Lumber, Sawmills ........ 90 93 97 100 104 . lOS 101 102 105 105 102 98 3.8 15 
22. Steel Works and RoIling 

Mills, etc ............ 97 lOS 107 10'1 lOS 101 93 96 95 99 97 98 4.2 14 
23. Structural Iron Works ..... 94 97 97 98 101 103 101 105 102 103 99 101 2.6 11 

24. Steamfitting .............. 91 102 102 101 101 99 9.1 98 101 110 103 100 3.4 19 

Period Average 
No. Series Oovered Jan. Feb. Mar. Apr. Kay June July Au«. Sept. Oct. Nov. Dec. Deviation Rauce 
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Part Two 

Notes on the Seasonal Indexes 

GENERAL 

Units. All series on production, shipments, stocks, consumption, ex
ports, new orders and unfilled orders are, unless otherwise stated, in 
quantity volume units, that is, in bushels, tons, cases, pieces, dozens, 
etc. All series on sales are, unless otherwise stated, in dollars. 

Stocks and Unfilled Orders. All series on stocks (including cold 
storage holdings) and unfilled orders record them as of end of month 
or end of quarter. The terms' manufacturers' and' producers' are used 
interchangably. 

Method. Unless otherwise stated, the method of computing the sea
sonal index is that described in Chapter II, namely, the method of posi
tional means of relative deviations from a two- by a twelve-month mov
ing average. When any other method has been used it is indicated or a 
note is made to the effect that the index has been taken from the Business 
Cycles study. 

Derived Indexes. If seasonal indexes are available for production and 
shipments, or shipments and.stocks, or production and stocks, a sea
sonal index can be derived for stocks, production or shipments, provided 
the comparative volumes of production, shipments and stocks are given oi 
may be assumed. Similarly, if seasonal indexes are available for ship
ments and new orders, or new orders and unfilled orders, or shipment! 
and unfilled orders, a seasonal index can be derived for unfilled orders, 
shipments or new orders, provided the comparative volumes of ship· 
ments, new orders and unfilled orders are given or may be assumed. 

EXAMPLB SHOWING DERIVATION OF A SEASONAL INDEX FOR STOCXS I1IOM THa 
SEASONAL INDElXES FOR PaoDuarION AND SHIPMBNTS 

J FMAMJJASOND 
Portland Cement. Soa-

lonal Indo", of Pr0-
duction. 1924·80 04 68 76 96 118 lSI 122 127 120 118 99 79 (I: 

Portland Oement, Sea-
IOna) Indo", of Ship-
mento, 1812-28 •••• 46 48 '15 102 129 ISS IS6 142 182 129 8' 48 (II: 
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Production and shipment. are a88umed to be equal in volume. Hence 
the difference between the seasonal swings of the two msy be obtained by 
direct lubtraction of II from I : 
DlfI ....... bot __ ...... 

d_lon ... 4 Iblp· 
........ .. . . . . . . . . . . It 111 1 _ -11 -12 -11 -16 -11 -11 15 88 (Ill) 

The ratio of .tocks to production or shipment. is 1.5. Hence the dif
ference between production and ahipment., when interpreted as changes 
in ,tocks, must be reduced by dividing III by 1.5 : 

~ ID lltoe ...... 18 1 -4 -T --8 -'-10 --8 -T 111 II (IV) 

~~~ ~=.":t th. end of __ 

"'_ .. 100 ...••• 118 120 121 117 1111 102 tI 88 T5 88 TS 100 (V) 

The deviation. from 100 of this derived index are 83 and -103. Cen-
tering the index about 100 we obtain: 
Derlnd IeoooruoI Ind •• 

.... Btoo... ........ 116 lit 128 lUI 111 lOt 116 at T8 '8 79 101 (VI) 

ExAII~ SHOWING DIIiIIIVATlON or A SEASONAL brDBX roB Nl!lw ORDIIiII8 I'l1011 TH. 
8P1Al!ONAL INDI!lXICII roa SHIPIIII:NTII AND UNFILLED OIlDll:ll8 

Common Brick. .... 
oonaJ Indos 100 Va
ftllod Ordero. end of 
moatll, 1911·81 •..• 88 .1 108 122 111 116 1118 " 112 86 98 98 (I) 

lIonth to Honth 
Charcee In VnlUled 
Ord ... (Not Chulle 
ID Orden) •••••••• -10 • 16 If -11 '-12 -4 -T _ 111 --8 (II) 

The ratio of unfilled ordeN to shipment. is 1.54. Hence the changes 
in unfilled orders in terms of shipments are equal to II multiplied by 
1.54: 
Common Brick. .... 

.unal Net Chaf1l'_ tn 
Ordoro In VDIIo of 
Shlpmenlo ......... -Ii It 16 2t -17 8 -18 _ -11 _ 11 -& (Ill) 

\nd.,. of Iblpmento. 

:::.8100)(~",.~~1~ --86 -81 -1 18 U 17 10 11 -T 8 12 -11 (IV) 
8euona1 0,,"- In 

Now Ord .... In Vnlt. :r .. ~~lf~':' ... ~I"~ -&1 -18 " 88 -I II --8 6 -18 -1 IT -17 (V) 

If we a88ume that the average volume of new orders is equal to the 
average monthly volume of shipment. (which is reasonable, if order 
cancellations are not extensive) then the changes described under V are 
aeasonal variations in new orders. Hence 

~"f!;edN~~~~~ 49 81 12' 188 9T 128 112 106 81 .. 12T 88 

In this study indexes for stocks and new orders have usually been de
rived and are so d~signated to distinguish them from those computed 
from original data. 
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SOURCE AND COMPOSITION OF SERIES, METHODS USED IN THE ANALYSIS 

AND OTHER COMMENTS 

I. FOOD PRODUCTS 

A. WHEAT AND FLOUR 

1. Estimate of the U. S. Department of Agriculture, Yearbook, 1922, 
p.988. 

2. U. S. Department of Agriculture, Statistical Bulletin No. 12, Wheat 
and Rye Statistics, p. 31, and Yearbook of Agriculture, 1931, p. 592. The 
series covers percentage of year's sales as reported by about 3,500 mills and 
elevators. Method: selected means of relatives to annual average. 

3. U. S. Department of Agriculture, Statistical Bulletin No. 12, Wheat 
and Rye Statistics, p. 31. Method: arithmetic means of relatives to 
annual average. 

4. Suroey of Ourrent Business, data collected by the Chicago Board 
of Trade. Cover 11 principal primary markets. 

5. Federal Trade Commission, Report on the Grain Trade, Vol. VI, 
1924, pp. 83-84. 

6. As under (4). 
7. Bradstreet's, Yearbook of Agrimilture and Suroey of Ourrent Busi

ness. The series covers grain stored at approximately 50 interior and 
seaboard points of accumulation and grain in transit by canals and lakes. 
Index computed in the Business Cycles study. 

8. Derived from receipts and shipments. Stocks assumed to be equal 
to one month's receipts. 

9. U. S. Department of Agricu.lture, Statistical Bulletin No. 12, Wheat 
and Rye Statistics, and Survey of Ourrent Business. 

10. Department of Commerce, Bureau of the Census. Reports cover 
over 1,000 mills, representing 88 per cent of the industry in 1923 and 
over 91 per cent in 1925. Method: selected means of relatives to the 
average for each calendar year. 

11. Federal Trade Commission, Report on the Wheat Flour Milling 
Industry, May 19, 1924, p. 30. Method: monthly averages for three years, 
adjusted for trend. 

12. Survey of Ourrent Business. Reports cover the same area as 
under (10). 

13. Survey of Ourrent Business. For 1918-July 1920, U. S. Grain 
Corporation; from July 1920 through 1923, Russell's estimates; prior 
to July 1920, data cover entire industry; after July 1920, Russell's figures 
prorated for entire industry. After 1923, data of the Bureau of the 
Census, covering the same area as under (10) and (12). 

14. Source as in (10) and (12). Stocks include flour owned by mills, 
whether at mills, in elevators or in transit. 

15. Survey of Ourrent Business, Russell's estimates: 
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16. SlWf:ty of Curr,fIl BualMU, U. S. Grain Corporation data prior 
to July 1920, Ruaaell'. estimates thereafter. 

17. ComfMf'oialGM Fifl4floial Chronicle. 

B. LIVB8TOClt AND HBAT8 

1. U. S. Department ot Agriculture, Department Circular No. 241, 
Food AnimaUGM MeGt COfI8Umption in the United Statu, by J. Roberts, 
April 1929, Table 4, p. 7. Index, monthly ratioe multiplied by 12. 

2. Data of the Bureau of Agricultural Economics as reported in the 
Yearbook of Agriculture and the SUnJey of Current Bualness. Cover re
ceipts at public stockyards aa reported by 60 to 70 markets. 

3. Annual Report, Chicago Board of Trade. Covers receipts at Union 
Stock Yards. Computed in the Busineaa Cycles study. 

4. Data collected by U. S. Department of Agriculture, Bureau of Ani
mal Industry, and reported in the Yearbook of Agriculture. The series 
represents number of animals; computed in the Business Cycles study. 

Ii. As under (4). 
6. Data collected by the Bureau of Animal Industry and reported in the 

SUnJ/!y of Currenl Busineu. Include only meat produced under Federal 
inspection and exclude condemned animala-about 82 per cent of total 
production, according to the Census of 1919. The series represents dreaaed 
weight of beef and veal. 

7. Data collected by the Bureau of Agricultural Economics and re
ported in the SUnJ/Jy of Currenl BualMS'. Include beef frozen, cured and 
in procesa of cure. 

8. Data collected by the Bureau of Agricultural Economics and re
ported in the SUnJey of Currenl Bualneu. Include only meat produced 
under Federal inspection. Computed from inspected slaughter, lesa con
demned animals, plus net imports, le88 exports and re-exports and the 
change in cold storage holdings. 

9. As under (1). 
10. As under (2). 
11. Source as under (3). 
12. Source as under (4). 
13. As under (6). The series represents about 91 per cent of total 

production in the country, according to the Census of 1919. 
14. As under (7). Include frozen mutton and lamb. 
15. As under (8). 
16. As under (1). 
17. As under (2). 
18. Source and method as under (3). 
19. Prior to 1908 estimates from the Department of Agriculture, 

Bureau of AgriculMual Economics. After 1908, Federally inspected 
slaughter. 
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20. As under (6). The series represents 68 per cent of total slaughter, 
according to the Census of 1919. 
21. As under (7). 
22. As under (8). 
23. As under (6). The series includes only meat produced under Fed

eral inspection and excludes condemned animals. In 1919 covers 82 per 
cent of beef produced, 91 per cent of lamb, and 68 per cent of pork 
products. 

C. DAIRY PRODUCTS 

1. Data from Farm Economi.cs, No. 55, p. 981. The farms studied 
were in Chenango and Madison Counties in New York State. Percent
ages converted into seasonal indexes. 

2. SurtJey of Ourrent Business. Covers the production of whole milk 
by members of the Twin City Milk Association, including most of the 
area within a 40 mile radius of Minneapolis and St. Paul. 

3. New York State College of Agriculture, Bulletin 69, p. 1496. The 
data are part of an unpublished study of the New York milk supply made 
by the New York State College of Agriculture in cooperation with the 
New York Central Railroad. Cover 259 plants supplying New York City. 

4. Data collected by the Milk Reporter and published in the Depart
ment of Agriculture Statistical Bulletin 25 and the Survey of Current 
Business. Cover receipts of milk, except cream, in the New York 
market which includes Greater New York. Jersey City, Hoboken, Wee
hawken, N ewal'k, Paterson and intervening railroad towns. Indexes for 
1894-98, 1899-1903, 1904-08, 1909-13 and 1914-20 are arithmetic aver
ages of original data, correctedjor trend. 

5. SurtJey of Current Business. Data collected by the Massachusetts 
Department of Public Utilities. Cover receipts of milk and cream at 
Boston by rail. 

6. The Milk Reporter. Daily average receipts of cream and unsweet
ened condensed milk in New York m,arkets, described under (4). In
dexes for 1895-1904 and 1905-09 computed in the Business Cycles study . 

. Indexes for other years computed by standard method. 
7. Bureau of Agricultural Economics Technical Bulletin No. 73, Some 

Factors Affecting the Demand for Milk ami! Cream in the Metropolitan 
Area of New York, by H. A. Ross, pp. 28-29. Covered Greater New York, 
Long Island, Westchester County, part of New Jersey and districts 
around Stamford and Bridgeport, Connecticut. Based on sales records 
of six of the largest distributors. Included 64 per cent of all milk shipped 
to the New York market in 1924. Method: monthly average of weekly 
indexes. 

8. As under (7). 
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9. AI under (7), pp. 23-24. Included 94 per cent of all milk sold in 
the New York market in 1924. 

10. AI under (7), pp. 23-24. Included 96 per cent of all cream sold 
in the New York market in 1924. 
11. Data collected by the Bureau of Agricultural Economics and re

ported in the Surwy 01 Cturtnt Business. Represent practically the en
tire industry • 
. 12. Data collected by the Bureau of Agricultural Economics, reported 
ID Department of Agriculture Statistical Bulletin 25, 1918-22; the Sur
vey 01 Current Business, 1922-29, and CropB and Markets, 1929-31. 
13. AI under (11). 
14. Derived from change. in stocks and production, assuming that 

monthly Ihipments equal monthly production. 
15. A. under (11). 
16. A. under (7), pp. 23, 29. 
17. A. under (11). 
18. As under (11). Data not published after July 1931. 
19. A. under (14). Ratio of stocks to production 1923-29 is 1.72. 
20. Data collected by the Bureau of Agricultural Economica, reported 

in the Agriculture Yearbook, 1925, p. 1083, 1917-19; the Survey 01 Cur
rent Busineu, 1920-31. Represent practically all factory production. 
21. Data collected by the Bureau of Agricultural Economics, reported 

in Department of Agriculture Statistical Bulletin 25. Method: arith
metic means of original data, corrected for trend. 
22. Data collected by the Bureau of Agricultural Economics, reported 

in the Agriculture Yearbook, 1920-24, and the Survey of Cturent B~ 
ness, 1925 to date. Represent receipts at Boston, New York, Philadelphia, 
Chicago and San Francisco. Total of weekly figures with the first and 
last weeks of the month prorated. 

23. As under (11). Represent about 98 per cent of stocks held in pub
lic and private cold storage warehouses. 

24. As under (11). Data represent the disappearance of butter into 
trade. Computed from production (actual factory plus estimated farm 
output), imports and changes in cold storage holdings. 

25. A. under (7). 
26. Data collected by the U. S. Treasury Department, Bureau of In

ternal Revenue, and published in the Survey of Cturent Busineu. Repre
sent total raw milk consumption. 

27. U. S. Treasury Department, Bureau of Internal Revenue. Data 
for 1920-24 from Department of Agriculture Statistical Bulletin 25. 
Represent total output. 
28. As under (27). Based on tax-paid withdrawals of both colored and 

uncolored oleomargarine, consisting of all withdrawals for domestic use 
except for the government. 
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29. As under (11). Total includes cottage, pot and . bakers' cheese; 
American rep~esents practically all factory production from whole milk 
only, excluding cheese made from part skim milk (about 1 to 2 per cent) ; 
All Other derived from indexes for production' of Total a.nd American 
cheese. 
30. As under (22). . 
31. Data collected by the Bureau of Agricultural Economics, reported 

in Department of Agriculture Statistical Bulletin 25, p. 134, and the 
Suroey of Ourrent Business.. Total and American cover about 98 per cent 
of stocks held in· public and private cold storage warehouses; All Other 
derived from holdings of Total and American cheese. 
32. Source as under (11); composition as under (24). 
33. Data computed by the Bureau of Agricultural Economics and 

published in the Suroey of Ourrent Business. Represent practically all 
production. 

D. FRUITS 

1. Harvest, U. S. Department of Agriculture, Yearbook. 192B. p. 988; 
estimates of usual harvest. Shipments, 1920-31, data of Bureau of Agri
cultural Economics, reported in the SU1"/Jey of Ourrent Business; 1924-26, 
BU:reau of Railway Economics, Bulletin 27, p. 6, arithmetic mean of 
original data corrected for trend. Unloads, Department of Agriculture 
Bulletin 7, represent total at 12 principal markets: New York, Chicago, 
Philadelphia, Pittsburgh, St. Louis, Cincinnati, St. Paul, Minneapolis, 
Kansas City, Washington, Cleveland, Detroit; arithmetic means of origi
nal data corrected for trend. 

2-4. As under (1). 
5. Harvest, shipments, 1924-26. unloads, as under (1). Shipments, 

1918-31, Department of Agriculture Statistical Bulletins Nos. 7,23 and 
30, and Orops and Markets.'selected means of relatives to average of crop 
year. 

6-7. As under (1). 
8. Shipments, 1924-26, as under (1); 1924-31, as under (5). 
9-17. As under (1). 

E. VEGETABLES 

1-4. As under (D.1). 
5. Harvest, shipments; 1924-26, unloads, as under (D.1); shipments, 

1918-31, as under (D.5). 
6-18. As under (D.1). 

1'. MISCELLANEOUS 

1. Estimate of the Department of Agriculture, Yearbook. 19B!. p. 988~ 
2. Department of Agriculture, Statistical Bulletin 28, Oorn Statistics. 

p. 61. and Yearbook of Agriculture. 19S1, p. 621. The series covers 
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percentage of year'1 .. lei .. reported by about 3,500 mills and elevators. 
Method: lelected meanl of relatives to annual average. 

3. Survey of Curren' Buainu,. At primary marketa as compiled by 
the Chicago Board of Trade. ' 

4. Su~y of CurreM BuaiflUl. Data from Bradltreef,. reprelenting 
stock carried on Saturday nearest end of month at terminals, elevators, 
warehoule8, docka, etc. 

I. Data of Bureau of Agricultural Economics, reported in the S",",ey 
of Curren' Buai,.,II. Cover receipts in Boston, New York, Philadelphia, 
Chicago and San Francisco. Totale of weekly figures with overlapping 
weeks prorated. 

6. nata of Bureau of Agricultural Economics, reported in the Survey 
of CurreM Buainell and the Yearbool: of Agriculture; cover holdings in 
principal warehoulel. 

7. Source as under (6); composition as under (5). 
8. Source as under (6); absolute deviations from moving average used 

instead of relative deviations. . 
9. Data collected by the U. S. Department of Commerce, Bureau of 

Fisheries, and published in the Suf'1JlJy of Current Buaine'll. Fish catch 
reprelente total landings of fresh fish from vessels at Boston and Glouces
ter, M888., Portland, Me., and Seattle, Wash. 

10. Bureau of the CensU8, Survey of Current Buainellll. Covers entire 
industry and includel seedl later destroyed at mills, but not seeds 
reshipped. 
11. Source al under (10). Covers entire industry. 
12. Source al under (10). Covers entire industry. Stocks of crude 

oil include holdings of crude milll and of refinerl and oil in transit 
to refiners and consumerl. 

13. Source as under (10). Covers entire industry. 
14. Source al under (10). Includes holdings of refineries, brokers, 

agenta and warehousemen, and oil in transit to manufacturers of lard 
substitutes, oleomargarine, etc. 

15. U. S. Department of Agriculture, Yearbool:.1922. p. 988. Estimate 
of usual crop harvest. 

16. Survey of CurreM Buainull. Sales of tobacco from loose-leaf 
warehoules compiled by the Federal Reserve Board up to 1929, and by 
the Department of Agriculture since then, from reports of Kentucky, 
North Carolina, South Carolina and Virginia state authorities; in these 
states is grown about 75 per cent of the total tobacco crop. Method: 
absolute deviations from a two- by a twelve-month moving average. 

17. Treasury Department, Bureau of Internal Revenue, Survey of 
Current Buaine88. The series represent withdrawals from bonded ware
houses on payment of taxes for domestic consumption. Small cigarettes 
weigh 3 pounds per 1,000 or less; figures represent 90 per cent of total. 
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Tobacco and snuff figures cover plug; twist, fine-cut and smoking to
bacco and snuff. Large cigars weigh more than 3 pounds per 1,000; fig
ures represent 90 per cent of total. 

18. SurVey of Current Business. Stocks of leaf tobacco held by manu
facturers and dealers; compiled by Bureau of the Census up to 1929 
and by the Department of Agriculture since. 

19. Weekly Statistical Sugar Trade Journal. Covers all arrivals of 
sugar at the four Atlantic ports, New York, Boston, Philadelphia and 
Baltimore. Baltimore is included only since March 1922. 
20. Source as under (19). 'Total Meltings' comprise' meltings by 

refiners " aU 'raw sugar made Or being made into refined sugar, and 're
ceipts to trade being considered as meltings', sugar going into direct con
sumption without passing through a refinery. 

21. Source as under (19). 'Total Stock' comprises 'importers~, all 
raw sugar arrived in port not owned by refiners and' refiners' stocks, all 
raw sugar arrived in port owned by refiners and on hand up to the actual 
point of melting, but not sugar purchased that is not yet in port. 

22. Data collected by U. S. Department of Commerce, Bureau of For
eign and Domestic Commerce and reported in the Survey of Current 
Business. 
23. Data collected by the New York Coffee and Sugar Exchange, Inc. 

and reported in the Survey of Current Business. 
24. Survey of Current Business. Stocks of wool held by about 400 

dealers and 600 manufacturers, computed by Department of Agriculture 
jointly with Bureau of the Census. Stocks include wool, tops and noils 
and are reduced to grease equivalent. 

II. TEXTILES 
A. PRODUCTION, SHIPMENtS AND STOCKS O~' COTTON AND COTTON 

TEXTILES 

1. U. S. Department of Agriculture, Yearbook, 1922, p. 988. Esti
mates of the Department of Agriculture. 

2. Yearbook of AgricuUure, 1931, p. 678. Sept. 1919, 1920, 1921, 192.2, 
1923, and December 1924, 1925-,' 1926, 1927, 1928, 1929, 1930 prorated. 
Method: arithmetic mean of percentages of yearly totals. 

3. Survey ()f Current Business: Data collected by' the New Orleans 
Cotton Exchange. Linters excluded. Data calculated from receipts at 
southern ports, overland movements north of the Ohio and Potomac 
Rivers, and el!timates of amount taken by southern mills, less amount 
taken from southern ports allowing for change in stocks at interior 
towns. 

4. Yearbook of Agriculture, 1931, p. 679. As reported by 7,500 cotton 
growers, supplemented by state weighers cooperative association and 
cotton dealers. Method: arithmetic mean of per cent of crop season. 
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Ii. Weekly reporte of the New York Cotton Exchange. Cover supply 
at primary markets plua interior markets increasing in number from 41 to 
Ii 7. Computed in the Business Cycles study. 

6. Data collected by the U. S. Department of Commerce, Bureau of 
Foreign and Domestic Commerce, and reported in the SUrtlllY of Ourrent 
BuaiIUII. Linters included 1919-28, linters excluded 1929 to date. 

7. Derived from consumption and stocks at mills, upon the assumption 
that consumption equals deliveries. 

8. Data collected by the Bureau of the Census and reported in the 
SUrtltIY 01 Ourrent Buaine88. Domestic stocks only. Exclude linters. 
Total .tock. (at mills and in public warehouses) represent from 85 to 
90 per cent of cotton stocks in all positions. Stocks in warehouses were 
from 61i to 77 per cent of total stocks in the last five years. State in
dexes: Bureau of the Census, Bulletins on Ootton Production. Cover cot
ton in public storage and at compresses. Exclude linters. Method: arith
metic means of original data, corrected for trend. 

9. Source as under (8). Exclude linters. Computed in the Business 
Cyclea study. State indexes as under (8). Cover cotton at all consuming 
establishments. 

10. Source aa under (8). From reporte of all cotton-cOnsuming plants, 
textile mills for the most part. Exclude lintera. State indexes as 
under (8). 
11. Source as under '(8). Represents total cotton spindle activity in 

houra in textile milla. 
12. Surtley 01 Ourren' Buai1U88. Compiled by the Association of 

Cotton Textile Merchants of New York from weekly, two-weekly and 
monthly reports of 46 commission houses and of several additional mills 
through the Cotton Textile Institute, representing mills manufacturing 
23 groups of textile construction. The mills reporting are believed to 
represent ovell 60 per cent of the industry and are located chiefly in the 
South. 

13. Aa under (12). Computed from other series. 
14. As under (12). 
15. As under (12). Computed from other series. 
16. As under (12). 
17. Survey of Ourrent Buai1U88. Compiled by the National Associa

tion of Finishers of Cotton Fabrics from reports of about three-fifths of 
its members, who are estimated, on the basis of cotton finishing done 
outside regular textile mills, to have an output of 70 per cent of all white 
goods, 55 per cent of dyed goods and 25 per cent of printed goods. 'Yhlte 
..goods and dyed goods each account for about 40 per cent and pnnted 
goods for about 20 per cent of total billings. Goods are billed as com
pleted, hence billings approximate production. 

18. As under (17). 

15 
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19. OQmputedas under (17). Derived from shipmepts and billings 
upon the assumption that billings equal shipments. 
20. As under (17). 
21. As under (17). Represent number of days. 
22. 8'1JA'1Jey of Ourrent Bv.sine88. Data compiled by the Fine Cotton . 

Goods Exchange. Reported by 24 identical mills in the New Bedford 
district, representing about 50 per cent of the fine cotton goods industry 
in New England and from 20 to 30 per cent throughout the United 
States. Series discontinued after April 1930. 
23. Source as under (8). 1925-30, data compiled from reports of 150 

establishments which produced 61 per cent of the total output in 1925, 
according to the Census of Manufactures. Since 1930 reports have heeD 
made by 130 establishments, representing, however, 68 per cent of tota 
output in 1931. 
24. Source as under (8); composition as under (23). 
25. OOmputed. Source as under (8). Compiled from the reports of 

70 to 83 establishments. DerifJed from shipments and production. ] 
26. Oomputed. Source as under (8) ; composition as under (23). De-.: 

rWed from shipments and month-to-month changes in unfilled orderL i 
27. As under (23). .. ..j 
28. Source as under (8). Reports from 261 identical establishmenta .. 1 

which produced 44 per cent of the total output of hosiery in 1925, ac;:' 
cording to the Census of Manufactures. . 
29. Source as under (8); composition as under (28). 
30. Oomputed. Source as under (8); composition as under (28).; 

DerWed from production and shipments. 
31. Oomputed. Source as under (8); composition 88 under. (28). 

DerWed from shipments and ~nfilled orders. Shipments are considered, 
equal in volume to new orders. 
82. Source as under (8); composition 88 under (28). . 
33. Source asunder (8). 1923-24, compiled from reports of 114 .,; 

tablishments; 1924-27,158 establishments (excludes work shirts); 1928-'\,. 
30, data compiled from reports of 250 establishments; called' overiilla', 
(work pants and all sport clothes excluded). .' 
34. Source as under (8); composition as under (33). 
35. Oomputed. Source' as under (8); composition as under (38). »fo. 

rived from production and shipments, which are equal. . . 
36. Source 88 under (8). Series compiled from the reports of 10 to 16 

establishments, the number gradually increasing until 1928. It repre
sents products manufactured by spreadi~g nitrocellulose or pyroxyliD 
preparation on gray goods. 

37. Source as under (8); composition as under (36). 
38. D,';"ed from billings (shipments) and unfilled orders. Billingai 

are squalin volume to new orders. 
39. Source as under (8); composition 88 under (36). 
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40. Sfll'fJe, of Current BwwII. Data compiled by the National As
lOciation of Button Manufacturer&. The seriee is compiled from reports 
of 17 firma representing 95.2 per cent of the machine capacity of the 
auociation members and i. given in term. of per cent of capacity used. 
41. Aa under (40). The seriea i. given in grOBS of buttona on hand. 
42. Surwy of Curretat Business. Data compiled by the Webbing Manu

facturera' Exchange, 1920-27. The serie. is based upon reports from 8 
manufacturers and given in yardage. Shipments for 1923 represent 
27 per cent of total production. November 1927-31 data are collected 
from 19 manufacturers and given in dollars. 

B. PRODUCTION, BHIPHBNTS AND BTOCU OP OTHER TEXTILES, 

LBATHEIl AND LBATHKB PRODUCTS 

1. Data compiled by the Boston Chamber of Commerce to 1925 and 
the Boston Grain and Flour Exchange thereafter, and published in the 
Record Boo1&ol BUBinell StaUstics, Pari I, and the Burt1~ of Current 
BUBi,.,... Represent receipts at Boston railroad and steamship termi
nals, all clas8e8 of wool being combined without reduction to grease 
equivalent. Index computed in the Business Cycles study. 

2. Data compiled by the Bureau of Agricultural Economics, 1918-22, 
and the Bureau of the Census thereafter, and published in the Bu"", of 
Curr.n' BUBinell. The data cover the entire industry until September 
1920 and about 80 per cent of it thereafter. The original data are re
duced to grease equivalent. The reports include all grease, scoured or 
pulled wool entering into the proceBS of manufacture. 

3. Data compiled by the Bureau of the Censua and reported in the 
Bu""y 01 Curr.nt Bwinell. Given in term. of hours active as per cent 
of total normal hours of factory operation. 

4. As under (3). 
I. A. under (3). 
6. Data compiled by the Department of Commerce, Bureau of For

eign and Domestic Commerce, and published in the Bu"", of Current 
BUBineu. Represent total imports of manufactured silk, including raw 
ailk, cocoona and waste. 

7. Data compiled by the Silk Association of America and reported 
in the Burwy of Current Business. Represent stocks of raw silk at princi
pal warehouses in New York City and at railroad terminal&. 

8. Source as under (7). Delivery figures are computed from the data 
on stocks and trade figures on imports through New York and Pacific 
porta, allowing time for Pacific imports to reach New York, and are thus 
aBBUmed to represent consumption by American mills plus re-exports. 

9. Data compiled by the Silk Association of America and publiahed in 
the Bu",e, of Current Business. Collected from manufacturers represent
ing about 50 per cent of the industry they cover the percentages of active 
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hours to the total hours normally worked. They are weighted average! 
of each section of the silk industry for which details are given in thE 
associatio;n's monthly reports, i. e., New Jersey, Pennsylvania, New Eng. 
land and all other. 
10. As under (9). 
11. Source as under (7). Data cover from 35 to 60 per cent of the siu 

manufacturers and throwsters but are prorated up to 100 per cent to makE 
the series consistent. 

12. Data compiled by the Bureau of the Census and reported in thE 
Survey of Ourrent B'USiness. The data embrace returns from packers 
tanners, dealers, importers and manufacturers. 

13. Data compiled by the Department of Commerce and published bJ 
the Trade Service Bureau of the Tanners' Council of America. 

14. As under (12). 
15. As under (13). 
16. As under (13). 
17. Source as under (12). Based upon reports from over. 1,000 firml 

each month. 
18. Survey of Ourrent B'USiness.. Compiled by the Rubber Manu 

facturers' Association, from reports of from 13 to 16 manufacturers 
each month, who made 63 per cent of the total output of rubber heels 
for sale as such, in 1925 and 1927, and 79 per cent in 1929 (Census of 
Manufacturers) . Only salable heels are included. 

19. As under (18). Stocks include merchandise constituting domestic 
stock in factory and· in transit to, or at, warehouses, branches, or in 
possession of dealers on consignment basis, and represent all merchandise 
still owned by manufacturers as domestic stocks. 

20. Source as under (12). Based upon reports by 206 identical factories 
representing 87 per cent of the leather-glove industry, according to the 
Census of Manufactures of 1921. 

C. WHOLESALE AND RETAIL SALES OF TEXTILES, LEATHER AND OTHER 

PRODUCTS 

1. Data compiled by the F~deral Reserve Bank, New York district and 
published in its Monthly ,Review of Oredit and' B'USiness Oonditions. 

2. Data compiled by the Federal Reserve banks of the three districts 
covered and available in their Monthly Reviews. Indexes computed by 
the link relative method. , 

3. Data compiled by the Federal Reserve Bank of Boston. For 1923-25 
these are available in the Bank's Monthly Review for October 1926, for 
1926-30 in a mimeographed release. Based on sales of New England 
department stores and specialty shops and cover sales in 20 to 35 stores 
of each type of commodity; average monthly percentages are converted 
into seasonal indexes. For a few departments years that did not total 
to 100 per cent have been omitted. 
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4. Data compiled by the Federal Reserve Bank of Cleveland and pub
lished in ita Mo",thly Revie", for September 1926. Based upon returne 
from 39 department .tore .. 12 wearing apparel stores, 1 shoe store and 
1 furniture ltore. Data cover .ales in 25 to 40 stores of each type of com
modity. Average monthly percentages are converted into seasonal indexes. 

III. AUTOMOBILES AND RELATED PRODUCTS 

.I.. CRUDB RUBBER Alii']) ITS PRODUCTS 

1. Survey 01 Curre",t BtUiM". Data collected by the Department of 
Commerce, Bureau of Foreign and Domestic Commerce. Cover the gross 
imports of crude rubber, including latex. 

2. Computed indexes, Suroey of Current BuaiM". Data compiled by 
the Rubber Manufacturers' Association from reports of about 285 mem
bers and non-members, representing the principal manufacturers, im
porten and reclaimers in the field. Derived index from imports and 
consumption. 

3. Same aa computed indexes under (2). 
4. Source same as computed indexes under (2). Based upon reports 

from firms representing 85, '1'9 and 80 per cent of total output in 1921, 
1923 and 1925, according to the Census of Manufactures. Data com
prise all kinds of tires, including millimeter sizes. 

5. As under (4). Shipmenta include only tires forwarded to pur
chasers, not those forwarded ,to warehouses, branches or on a consign
ment baais. 

6. Computed aa under (4). Stocks represent domestic tires in factory 
and in transit to or at warehouses, branches or in possession of dealers on 
consignment, " '., all tires still owned by manufacturers as domestic 
stocks. Derived from production and shipments. 

'1'. Ai under (4). Reports cover 80, '1'5 and '1'8 per cent of industry in 
1921, 1923 and 1925, according to the Census of Manufactures. 

8. As under (5). 
9. Computed aa under (6). Derived from production and shipments. 

10. As under (4). Reports cover '1'6 per cent of total output in 1923 
and 1925, according to the Census of Manufactures., 
11. As under (5). 
12. Computed. As under (6). Derived from production and shipments. 
13. As under (4). ' 
14. Suroey of Curr,,,,t BuaiM88. Compiled by the Rubber Manufac

turers' Association from repQrta of manufacturers of 48 and 31 per cent 
of total output in 1923 and 1925. 



B. PETROLEUM ;AND GASOLINE 

1.1913-15, Review of Economic; Statistws. Data .compiled by Elizabethi 
Boody who used data for crude petroleum marketed in certain regions 
&Jld on that basis estimated total production. 1916-20, MiflAJraZ Resources. 
Data compiled by the U. S. Geological Survey. 1921-31, Survey of Cur
rent Business. Data compiled by the Department of Commerce, Bureau 
of Mines. Represent ou~put transported from field of production, ex
cluding oil consumed on the leases or oil produced but not transported 
from producing properties (about 1 per cent of total). Indexes computed 
in the Business Cycles study. 

2. Survey&! CfJATent Business. Data compiled by the Bureau of Mines. 
Represent total production, both blended and unblended. Include amount 
run from California fields through pipe lines. Indexes computed in the 
Business Cycles study. 

3. As under (2). Since June 1923 include withdrawals from marketers' 
stocks at refineries. Indexes computed in the Business Cycles study. 

4. Data compiled by the American Petroleum Institute and published 
in their Monthly Bulletin. Baaed upon figures supplied by departments 
of the various state governments. 

5. Survey of Ourrent BusiflAJss. Data compiled by the American Pe
troleum Institute. Cover 41 states including the District of Columbia 
but excluding Connecticut, Illinois, Maryland, Massachusetts, New Jer
ley, New York, Vermont and West Virginia. Data for California, Mon· 
tana, Pennsylvania and Tennessee are available only quarterly and ar~ 
divided by three ,to get corresponding monthly figures. Data from Janu
ary 1922 to April 1925 were prorated from returns for 21 states only. 

6. Oomputed as under (2). Since June 1923 include marketers' stocks, 
Derived from production and consumption. 

C. SUNDRY AUTOMOBILE MATERIALS 

1. Iron Age. Data compiled by American Iron and Steel Institute 
Daily average. 

2. Survey of Current Business. Data compiled by the N ationa! As· 
sociation of Sheet and Tin Plate Manufacturers. Estimated to repre· 
sent about 63 per cent of hot mill capacity, 1919-21; 67 per cent in 1922. 
70 per cent in 1923; 72 per cent in 1924; 75 per cent, 1925-26. Includl 
black, blue, galvanized and full finished sheets. Index computed in thE 
Business Cycles study. 

3. As under (2). 
4. Survey of Current BusiflAJss. Data compiled by the Bureau of thl 

Census. Data based upon reports from 130 identicill establishments, cov· 
ering most of the industry. 

5. Survey of Current Business. Data compiled by the Hardwood Manu 
facturers' Institute. Computed by taking the percentage relation oj 
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actual production and ahipmenta of the mills reporting to their normal 
production and applying the result to the total normal production of all 
mills in the southem and Appalachian district. 

6. nata collected by the Bureau of the Census and publiahed by the 
Trade Service Bureau of the Tanners' Council of America. 

'I. Hurwy of CurrIJfJ.t Bwif/./J, •• nata compiled by the Bureau of the 
CeDl!118. Based upon internal revenue taxes. niscontinued after April 
1926 when the taxes were eliminated. 

8. Hurtley of Cu",enl BwiMI.. nata compiled by the Motor and Ac
C8880ry Manufacturera' Association. Represent the sales of acceBBorie8 and 
parts shipped to customer by 75 membera of the Association. The relative 
number ia based on value with January 1925 aa 100. 

9. HtMWlI of Current BwiMI.. Compiled by the Tire and Rim As
sociation of America from report. of 46 firma representing practically 
the entire industry. The figures include motor-cycle, balloon, high pres
aure, truck and millimeter rimB. 

D. AUTOllOBILE8: PRODUOTION, BALES, RBGISTBATION AND UPORTe 

1. HtI.f'11l!y of Cu",efJ.t B1I.Iif/./JII. Data compiled by the Bureau of the 
CeDlUB record' factory ealeB'. Cover total memberahip of the National 
Automobile Chamber of Commerce aa well as certain non-member com
paniea reporting directly to the Bureau. Include foreign assemblies from 
parts made in the United States. Data, 1919-21, represent production 
compiled by the National Automobile Chamber of Commerce from the 
principal producers, covering nearly 90 per cent of the industry. Include 
taxicabs before 1925. 

2. Aa under (1). Computed in the BusinesB Cyclea study. 
3. As under (1). 
4. Hv,",IJlI of CU",/JfJ.f BwifJ.fJ8.. Data compiled by General Motors Cor

poration. Based upon salea of Chevrolet, Pontiac, Oldsmobile, Oakland, 
Buick and Cadillac cars, Chevrolet commercial cara and trucks, and, cars, 
trucks and tractors not now manufactured, including, through April 1925, 
the G. M. C. trucks, which were then transferred to another manufac
turing unit. Include salea to Canadian and overseaa dealers. 

6. As under (4). 
6. 8u",ell of CU",/JfJ.t BUlinell. Data compiled by the Bureau of the 

Census. Based upon report. from 365 automobile-financing establish
menta. Yethod: ratio to annual averages, trends accounted for. 

7. 8u"'tll of Cu",efJ.t BUBif/./JII. Compiled by R. L. Polk & Co. Data 
for 1925 cover all but 3 states (with 2 per cent of country's automobile 
population), figures estimated; in 1926 Mississippi excluded; 1927-31 
cover entire country. 

8. As under (7). 
9. Th, Atmalt8t. 



432. 'SEASONAL VARIATIONS IN INDUSTRY AND TRADE 

10. As under (9). 
11. As under (9). 
12. As under (9). 
1a. Facts and Figures, N dional Automobile Chamber of Commerce. 

Data compiled by R. L. Polk & Co. Composition as under (7). 
14. As under (9). 
15. Survey of Ourrent; Business. Data compiled by the Department of 

Commerce, Bureau of Foreign and Domestic Commerce. Cover exports 
of passenger cars as complete cars or chassis. 
16. As under (15). 

IV. CONSTRUCTION AND CONSTRUCTION MATERIALS 
A. CONSTRUCTION ACTIVITY 

1. 1905-21: computed by Babson Statistical Organization from records 
prepared by Bradstreet's for New York, Philadelphia, Pittsburgh, Cleve
land, Cincinnati, Indianapolis, Chicago. Detroit, Memphis, Atlanta, New 
Orleans, St. Louis, St. Paul, Minneapolis, Kansas City, Milwaukee, Den
ver, Los Angeles, San Francisco and Seattle; 1921 to date: computed 
by F. W. Dodge Company from official figures for New York, Chicago, 
Philadelphia, Boston, Pittsburgh, Detroit, Los Angeles, Baltimore, San 
Francisco, Cleveland, Seattle, Minneapolis, Kansas City, St. Louis, Dallas, 
New Orleans, Indianapolis, Milwaukee, Buffalo, Atlanta. Indexes com
puted in the Business Cycles study. 

2. 1911-18: estimates by F. W. Dodge Company, 1919-23: the District 
of Columbia and 27 states north and east of and including North Da
kota, South Dakota, Iowa, Missouri, Tennessee and Virginia and por
tions of eastern Kansas and Nebraska; 1923-31: 36 states including the 
27 northeastern states and 9 states in the southeastern district. The 27 
states include about three-fourths of the total construction volume of the 
United States, according to the F. W. Dodge Company; the 36 states 
include about seven-eighths of the total. Seasonal index, 1911-18, com
puted in the Business Cycles study. 

~. As under (2). (a) Includes individual dwellings, apartments, fiats 
and tenements, barns and farm buildings, dormitories, private garages', 
hotels, private stables; index, 1915-20, computed in the Business Cycles 
study; (b) includes banks, office buildings, stores and warehouses; (c) in
cludes waterfront developments, such as docks, piers and breakwaters, 
bridges, lighting aystems, railroads, sewers, highways, water supply sys~ 
tems, and buildin~ associated with these develQpments. . 

4. Survey of Current Business. Data compiled by the Associated Gen
eral Contractors of America. A simple average of structural steel book
ings, common brick bookings, Portland cement shipments, loadings 01 
sand, gravel and stone, shipments of face brick and of enamelled sani
tary ware. The average for any month is given as an indication of con
struction volume in the following month. 
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Ii. Sfl.t'Wy of CUrr8nt Bunnu.. Data compiled by the U. S. Depa.rt
ment of Agriculture, Bureau of Public Roads. Represent about 20 per 
cent of all road, built. Method: (a) selected meana of relative deviationa 
from 12-month moving average; (b) &elected mea.na of absolute dem
tiona from 12-month moving average. 

S. AI under (Ii). 
'1. Derived from (lia) and (6). 
8. SVIf'f)ty of CurTent Bunnul. Data compiled by the Portland Cement 

AlIOCiation, Highway Bureau. Include roads, Itreeta and alleys. 

B. CONSTRUCTION lUTBBUL8: ASPHALT, CBllENT, BRICK AND TILB 

1. Survey of Current B~. Data compiled by the U. S. Department 
of Commerce, Bureau of Minel. Relate only to by-producta of petroleum. 

2. A, under (1). 
3. Dmwd from (1) and (2) • 
.. Survey of CUrr8nt Bunnul. Compiled by U. S. Department of 

Commerce, Bureau of Mines. Indexes computed in the BusineBB Cycles 
study: index 1924-30 " an average of the indexes 1924-28 and 1927-30. 

Ii. A, under (4). 
6. Data compiled by the Deparbnent of Commerce, Bureau of Mines, 

and published in MiMral Relourcel. Indexes computed from ratios of 
original data to annual averages. 

7. Computed. AI under (4). Index 1911-24 is an average of the in
deIeI1911-18 and 1919-24. Demd from (4) and (5). 

8. Source &8 mMer (4). 
9. Survey of CurT6nt BwiM8I. Data compiled by the Common Brick 

Manufacturers' ABBOCiation of America from report. of about 100 con
cerna representing about 30 per cent of the total output of common brick. 
10. A, under (9). 
11. Derived from (9) and (10). 
12. As under (9). 
13. Derived from (9) and (12). 
14. Survey of Current Bwinul. Data compiled by the American Face 

Brick ABBOCiation. Represent average per plant production of 54 re
porting plantae 

Iii. AI under (14). 
16. Computed. As under (14). Dmved from (14) and (15). 
17. As under (14). 
18. Derived from (15) and (17). 
19. Survey of CU""'t Bwine". Compiled by the U. S. Bureau or 

the Cenana, Department of Commerce, from data reported by 39 con
cerna, producing about 80 per cent of total output in 1923. 

20. AI under (19). 
21. Computed. As under (19). Dmved from (19) 1lnd (20). 
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O. CONSTRUCTION MATERIALS: LUMBER AND FLOORING 

1. Survey of Ourrent Business. Data compiled by the Southern Pine 
Association. ~930-31 data are not comparable with earlier data. 

2. As under (1). 
3. Oomputed. Asunder (1). Derived from (1) and (2). 
4. As under (1). 
5. Survey of Ourrent Business. 1917-27: data compiled by the Lumber 

Manufacturers' Association from reports received from the Western 
Pine Manufacturers' Association, toget~er with data from non-reporting 
firms, totalling in all about 64 companies. 1928-31: data compiled by the 
Western Pine Manufacturers' Association covering data of 65 identicBl 
mills and representing 90 per cent of the total, Inland Empire region, in· 
cluding western Montana, Idaho, eastern Washington and eastern Oregon, 
exclusive of the Klamath Falls district. The two series are non· 
comparable, according to the Survey of Ourrent B'ltSiness. 

6. As under (5). 
7.00mputed. Source as under (5). 1922-August 1929, data covel 

approximately 37 firms, no data available for September-December 1929 ; 
1930-31, as under (5). Derived from (5) and (6). 
. 8. Survey of Ourrent Business. Data compiled by the Maple Flooring 
Manufacturers' Association, said to represent about 70 per cent of the 
industry, and cover birch and beech as well as maple flooring. 

9. As under (8). 
10. Oomputed. As under (8). Derived from (8) and (9). 
11. As under (8). 
12. Data compiled by the Federal Reserve Banks of Chicago, Min

neapolis and Kansas City and published in the Monthly Review of these 
districts. 

13. As under (12). Minneapolis stocks published in the Survey of 
Ourrent Business. Chicago stocks derived from Chicago retail sales and 
wh~e~e~e~ . 
14. As under (12). Minneapolis and Kansas City wholesale sales de

rived from retail sales and stocks at retailers. 

D. CONSTRUCTION MATERIALS: HEATING AND PLUMBING FIXTURES 

1. Survey of Ourrent Business. Compiled by the National Boiler and 
Radiator Manufacturers' Association from reports of 30 firms, 15 re
porti'ng on cast iron radiators. Together with boilers [see note on (5) 1 
they represent ovet 90 per cent of the industry. 

2. As under (1). 
3. Oomputed. As under (I). Derived from (1) and (2). 
4. As under (1). 
5. As under (1). Reports from 2~ firms on cast" iron boilers (both 

round and square). 
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6. A. under (1). 
'I. Computed. A. under (1). Drriwtl from (5) and (6). 
8. A. under (1). 
e. AI under (1). 

435 

10. Computed. A. under (1). Derived from (8) and (9). 
11. SlIt'VIy of Curren' BtUineu. 191'1-22, data are totals of reports 

to Enameled Sanitary Ware Manufacturers' Association, estimated to 
represent about 98 per cent of the industry at that time; 1922-28 data 
compiled by the U. S. Department of Commerce, Bureau of the Q,DSUS 
representing complete production aa reported by 22 manufacturers, in: 
cluding the membership of the Aasociationj 1928 to date, compiled from 
reports made directly to the Censua Bureau by the manufacturers. Com
puted in the Businesa Cyclea atudy. 

12. Aa under (11). 
13. Deriwd from (11) and (12). 
14. Source as under (11). 
111. AI under (11). 
16. Aa under (11). 
1'1. Derivetl from (15) and 16). 
18. Source aa under (11). 
19. A. under (11). 
20. Aa under (11). 
21. Derived from (19) and (20). 
22. Source as under (11). 
23. StJ.nJey of Curren' BurinIJu. Compiled by the U. S. Department of 

Commerce, Bureau o( the Cenaua, from reports of 32 manufacturers cov
ering moat of the firma making vitreoua chinaware and· accounting for 
about 85 per cent of the industry. Method: ratios to annual averages. 
24. A. under (23). Show amount of finished glost fixtures on hand at 

the end of the month. 
25. Derived from (23) and (24). 
26. As under (23). Comprise total new ordera less cancellations. 

B. CONSTRUCTION lUTEBULS: KISCELLANEOUS 

1. Data compiled by the Bureau of Bailway Economics and given in 
SIJa80fIIil Operation in fhe Cofl8lMU!lion IndtJStrieB. Report and Recom
mendation of a Committee of the President's Conference on Unemploy
men.t, (New York 1924), p. 180. Index computed from monthly per
centagea of yearly totaL 

2. Source as under (1), p. 173. Method: as under (1). 
3. Surv,y of Curren' Btl8ineu. nata compiled by the U. S. Depart

ment of Commerce, Bureau of the Census, including reports from the 
Central Fabricators' A.sociation. Reports received from 232 firms which 
produce from 83 to 90 per cent of the total output of the country. 

4. Aa under (1). Computed in the Business Cycles study. 
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5. SU1"Vey of Current Business. Data compiled by the Felt Manufactur
ers' Association. The data are said to represent about 50 per cent of the 
industry. , 

6. As under (3). 
7. Derived from (3) and (4). 
8. 1920-23; index given in Seasonal Operation in the Constructioo 

Industries; 1928-31, Survey of Current Business, data compiled by the 
Department of Commerce, Bureau of the Census, from the reports of 41 
manufacturers whose output constitutes a large percentage of the total fOI 
the industry •. Method: ratios to annual average. 

9. U. S. Department of Commerce. Bureau of the Census. Method: 
ratios to annual average. 

10. Data compiled by Seidman and Seidman and published in the Sur
vey of Current Business: Based upon reports of representative manufac
turers of furniture in the Grand Rapids' district. Since the number 01 
firms reporting monthly vary, the figures have been shown in number 01 
days' production or sales, based upon current ratios or as percentages. 
The original data. are based upon value. The New York office of SeidmaII 
and Seidman estimate their data. to be based upon 80 per cent of all fur
niture manufactured in the Grand Rapids district. 

V. MISCELLANEOUS 

A.. PRICES 

1. Data. compiled by the Chicago Board of Trade. 1885-1922, pub
lished in Chicago Wheat Prices for Eighty-One Years-Daily, Monthly, 
and Yearly Fluctuations and their Causes, J. E. Boyle, 1922. 1922-27, An· 
nual Reports of the Chicago Board of Trade. Cover 1885-97, No.2 Spring 
Wheat; 1897-1900, 'Regula.r·Wheat' (Deliverable on Contracts); 1919-
20, No.2 Northern; 1921·27, No.2 Red Northern. These represent the 
grades in which most of the transactions were made. Index computed in 
the Business Cycles study. 

2. Data compiled by the Bureau of Labor Statistics and published in 
ita Bulletins, Wholesale Prices. SerIes covers standard patents flour at 
Minneapolis. Index computed in Business Cycles study. 

3. Data. compiled by the Bureau of Labor Statistics and published 
in its Bulletins, Retail Prices. Series covers average price in Minneapolis. 
Index computed in Business Cycles study. 

4. 1901.14, data published in the Annual Reports of the Chicago BOard 
of Trade; 1915-27, Corn and Corn Growing by H. A. Wallace and E. N. 
Bressman (Des Moines 1923). Cover 1901-14, contract corn (sp,ot), 
average of high and low prices; 1915-27, No.2 mixed corn; 1915-17, 
average of high and low prices for month; 1917-27, average of daily high 
and low prices. Index computed ~n the Business Cycles study. 
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6. Data published in the Yearbook of AgrictIltv.re. Averages of high 
and low pricee on the first of the month for good beef cattle. Index com
puted in the Busine88 Cycles study. 

6. Data compiled by Charles A. S. McCracken for the ChM:ago Drover', 
Journal Yearbook and published in Agricultural Price. by Henry A. 
Wallace (Des Moines 1920). Prices for average hogs. Index computed 
in the Business Cycles study. 

7. Ae under (2). Series covers average prices in New York. 
8. A. under (3). Series covers average prices in New York. 
9. As under (3). Covers sliced bacon in Chicago. 

10. Source as under (2). Series covers creamery butter in New York, 
1911-15, and firsts, 1923-31; Chicago series covers average prices, 1916-
29. Indexes for New York, 1911-15, and Chicago series computed in 
Busineaa Cycles study. 
11. Ae under (3). Series covers average prices in Chicago. 
12. Source as under (2). Covers whole milk cheese, Chicago. 
13. As under (2). Series covers Jamaica no. 9 bananas in New York 

City. 
14. A. under (3). Series covers average prices in New York City. 
15. As under (2). Series covers choice California oranges in Chicago. 
16. A. under (3). Covers average prices in Chicago. 
17. A. under (3). Covers average prices in New York City. 
18. As under (2). Series covers average prices in Chicago. 
19. As under (3). Series covers average prices in Chicago. 
20. Source as under (2). Covers firsts in New York. 
21. As under (2). Covers Rio no. 7 coffee in New York. 
22. Data compiled by the New York Cotton Exchange and given in 

their Marlcet Report.. Immediate source, U. S.· Department of Agri
culture, Bureau of Agricultural Economics, Division of Statistical and 
Historical Research. Represent an average of daily closing spot prices 
of middling cotton in New York. Index computed in the Busineaa Cycles 
study. 
23. As under (2). Series, 1920-28, covers chestnut coal at tidewater, 

New York harbor; 1927-31, chestnut coal prices for United States as 
a whole. Because of strikes, certain 'years were omitted in computing 
the first index which covers only 1921, 1923, 1924, 1925, 1927 and 1928. 
24. As under (3). Series, 1920-31, covers chestnut coal in New York 

City; 1927-31, chestnut coal prices in about 25 cities in the United 
States. Because of strikes, certain years were omitted in computing 
the first index which covers 1923, 1924, 1927, 1928, 1929, 1930 and 1931. 

25. Series published in Coal Age and represents averages of trade 
journal quotations on 14 coals, constituting nearly 90 per cent of the 
bituminous coal output of the United States, weighted with respect to 
the proportions of slack, prepared and run of mine coal normally shipped, 
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and with respect to the tonnage of each normally produced. Index 
computed in, Business Cycles study. . 

26. As under (3). Covers average prices in the United States. 
I 

B. VOLUMB 01" PRODUCTION AND TRADE 

1. Derived from material published in the Federal, ReseT'IJe Bulletin, 
March 1932, p. 194. Indexes computed by dividing the published index 
adjusted for seasonal variations by the unadjusted index. 

2. Data compiled weekly by the American Railway Association. Pub
lished 1918-22 by the American Railway Association; 1922-29, in the 
Survey 01 Ourrent B1J.Siness. Index computed in the Business Cycles 
study. 

3. Data compiled by the Pullman Company and available 1915-20, from 
E. F. Carry, of the Company; 1921 on from the Survey 01 Ourrent B1J.Si
ness. Index computed in the Business Cycles study. 

4. Data compiled by the U. S. Post Office and a.vailable: 1897-1908 
in the Ledger of Receipts of the U. S. Post Office Department in Wash
ington; 1908-29 in the S'I1IT1Jey 01 Ourrent B1J.Siness. , Cover the postal 
receipts for transporting all clas~s of mail in 50 selected cities (the 
largest in'the country). Index computed in the Business Cycles study. 

5. Data given in Printers' 1n1c. Cover the number of agate lines of 
advertising published in the leading magazines, both monthly and weekly. 
Index computed in the Business Cycles study. 

6. Index of retail trade constructed by M. A. Copeland from sales of 
4 mail order houses, 333 department stores, 27 grocery chains, 5 five and 
ten cent store chains, 5 candy chains, J. C. Penney Co., 9 drug chains, 
3 cigar chains, 6 shoe chains, 4 music chains, 2 restaurant chains, and ' 
gasoline sales in 21 states (21 per cent of retail trade). Published in 
Harvard B1J.Siness Review, November 1928. Index computed in the Busi-
ness Cycles study. . 

7. Weighted average of the seaSonal indexes in 9 branches of trade 
computed by the Federal Reserve Board: groceries, dry goods, meats, 
hardware, men's clothing, women's clothing, drugs, furniture, boots and 
shoes. 

8. Data compiled by the U. S. Department of Commerce, Bureau of 
Foreign and Domestic Commerce and published in the Monthly Summary 
01 F&reign Oommerce. Indexes computed in the Business Cycles study. 

9. As under '(8). 

C. CREDIT, INTEREST RA.:rns AND SPECULATION 

1. Data compiled by the Federal Reserve Board; published, 1919-21, 
Federal Reserve Bulletin; 1920-29, SUT1Jey 01 Ourrent B1J.Siness. Index 
computed in the Business Cycles study. 
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J. Source as 1Ulder (1); 1919-21. covera 140 leading clearing house 
citiel; 1920-29. about 150 cities (exact number varies from month to 
month). Index computed in the Businell Cyclet study. 

B. Billa niscounted and Billa Bought, data published in Federal Re
I",,' BulletiA. Indexel computed in the Busine .. Cycles study. Com
bined index it a weighted average of the two indexes, with bills discounted 
by the Federal Reserve Bank given a double weight as compared with bills 
bought in the open market. 

4. nata published in Federal ReMf'W Bulletifl. Include loaus on securi
ties and other loans. Index computed in the Business Cycles study. 

II. Total note. in circulation estimated by Y. S. Leong, see Journal 01 
PolilicGl Ectmomg. A.pril 1930, pp. 164-93. It represents the difference 
between the total coin and other money in the United States (adjusted 
to include gold held abroad for the Federal Reserve Banks, and minor 
coin, and to exclude gold earmarked by the Federal Reserve Bank for 
foreign account) and money held in the Treasury as assets. Federal 
Reserve. notes in circulation: data available in the Federal R616nJ6 
Bulletifl. Both indexes computed in the Business Cycles study. 

6. nata available in the Annual Reporlol tke P08tmaater General. 
Index computed in the Business Cycles study. 

7. 1919: data given in the FiMncial Review and the Commercial and 
Financial Clu'()fIAcle. In cases of conflict the Review was given a heavier 
weight. 1925-31: data given in the FedmU Rusf'W Bulletin. Repre
sent the average renewal rate. Moving seasonal indexes computed by 
F. B. Macaulay. They will be published fully in Dr. Macaulay's forthcom
ing atudy on Interest Rates and Bond Yields. 

8. 1919. 1925, 1931 same as for 1919 under (7). Moving seasonal 
indexes computed by F. B. Macaulay. 

9. 1919,1922, 1925, same as for 1919 under (7). Represents the rate 
of interest on prime commercial paper, 60 to 90 day, two-name. Moving 
seasonal indexes computed by F. R. Macaulay. 

10. Stock.: data given in the Commercial and Financial Chromele. 
Bonds: data given in The Annalist. 

J). FAILURES AND BAllNING8 

1. nata given in Dun', Review. Index computed in the Business Cycles 
study. 

2. A.s under (1). Includes general stores; groceries, meat, fish; hotels 
and restaurants; tobacco dealera; dry goods and carpets; shoes, rubber and 
trunks; furniture, crockery; hardware, stoves, tools; chemicals and drugs; 
paints and oila; jewelry and clocks; books and papers; hats, furs and 
glovel; all other (including automobile accessories, garages, bus lines). 
Index computed in the Business Cycles study. 
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.3. Dat&. given in the J01JA'fUJ1, of Oommerce. Payments made by rail
roads, industrial and traction companies~ and banks and trust companies 
in January and July. Index computed in the Business Cycles study. 

4. Data given in the Journal of Oommerce and Standard Statistics 
Bulletin Base Boole. Index computed in the Business Cycles study. 

5. Survey of Ourrent Business.. Data compiled by the Bureau of 
Statistics of the Interstate Commerce Commission. Operating revenue 
equals net revenue from railway operations nililUs railway tax accruals 
and uncollectible railway revenues. Based upon large steam roads, in
cluding switching and terminal companies, having annual operating 
revenues above $1,000,000. Index computed in the Business Cycles study. 

6. Data given in the Survey of Ourrent Business. Combined from 
reports of the Western Union and the Postal Telegraph Companies to 
the Interstate Commerce Commission. Probably include income from 
business done abroad. Index computed in the Business Cycles study. 

7. Data given in the Survey of Ourrent Business. Represent the com
bined reports of the 12 largest telephone companies. Cover 83 per cent 
of the revenues of telephone companies with an annual revenue of over 
$250,000. Index computed iu the Business Cycles study. 

8. Survey of Ourrent Business. Data computed by the U. S. Depart
ment of Commerce, Bureau of the Census. Based upon reports from 
95 public utility companies or systems operating gas, electric light, heat, 
power, traction and water services. Represent their gross earnings less 
operating expenses and taxes.. Index computed in the Business Cycles 
study. . 

9. Data published in the Oommercial and Financial Chronicle. Net 
earnings equal gross earnings minus bond interest and :fixed charges of 
the subsidiary companies, alI expenses incident to operations, compri.s
ing those for ordinary repairs and maintenance of plant, estimated taxes, 
including Federal income tax and excess profits tax when it was levied. 
Index computed in the Business Cycles study; . 

E. EMPLOYMENT AND PAYROLLS 

1-24. Data published in the Federal Reserve Bulletin. 



APPENDIX II 

THE SOURCES OF SEASONAL INDEXES USED IN THE 
STUDY BUT NOT INCLUDED IN APPENDIX I 

The order of listing follows that in Appendix I, Part I. 

I. FOOD PRODUCTS 

C. DAlBY PRODUCTS 

1. Number of Cows Freshening 1927-28 
70 New York dairy farms producing Grade A milk 

450 New York and Pennsylvania dairy farms producing 
Grade B milk 

641 dairy farms producing all grades of milk 
Indexe8 from Cornell University Agricultural Experiment Sta

tion Bulletin 518: A Statistical Study uf Milk Production 
for the New York Market, by M. P. Catherwood, (1930) 
pp. 51, 54, 70. 

2. Milk Sales, Grade A, Grade B and Total Milk 1927-28 
Source of indexe8 a8 under (1) 

3. Milk Sales by Farms 
Chicago district 1920-22 
Inner part of Chicago district 1918-22 
Indexes from University of Illinois Agricultural Experiment 

Station Bulletin No. 269: The Marketing of Milk in. the 
Chicago Dairy District,by H. A. Ross, (1925) pp. 484,488. 

4. Milk Sales by Farms, N. Y. Area, grouped according to acres of 
pasture per animal unit pastured 1927-28 

Source of indexes as under (1), p. 49 
5. Milk Sales by FarniB, N. Y. Area, grouped according to tons of 

silage fed per cattle unit 1927-28 
Source of indexes as under (1), p. 57 

6. Milk Sales by Farms, N. Y. Area, grouped according to amount 
of milk produced per cow 1927-28 

Source of indexes as under (1), p. 69 
7. Milk Deliveries to 30 milk-shipping stations, per dairy, 1910-14, 

1920-24 
Index from Cornell University Agricultural Experiment Sta

tion Bulletin 445: A Preliminary Survey of Milk Marketing 
in New York. by L. S. Norton and Leland Spencer, (1925) p. 
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22. Data based upon returns from Columbia and Dutchess 
Counties (7 stations), Orange and Sullivan Counties (7 sta
tions), Delaware and Otsego Counties (3 stations), Broome 
and Chenango Counties (4 stations), Tioga and Tompkins 
Counties (4 stations), Cleveland, St. Lawrence, Washington 
and Oneida Counties (5 stations). 

8. Receipts of Milk at Cream-shipping Stations 1924 
Index from Farm Economics. Bulletin 44, (April 1927) p. 

675. Cream-shipping stations sIiipped most of their supply 
as milk or cream to the New York market 

9. Butter Factory Dairy Farms 1927-28 
Number of cows freshening 
Milk sold 

Source of indexes as under (1), p. 70 
Data cover 27 farms 

10. Milk Receipts, Butter Factories, N. Y. Area. 1924 
Source of Index as under (8) 
Data cover 70 plants 

11. American Cheese Dairy Farms 1927-28 
Number of cows freshening 
Milk sold 

Source of indexes as under (1), p. 70 
Data cover 70 farms 

12. Milk Receipts, American Cheese Factories, N. Y. Area, 1924 
Source of index as under (8) 
Data cover 395 plants 

13. Fancy Cheese Factory.Dairy Farms 1927-28 
Source of index as under (1) 
Data cover 24 farms 

m. AUTOMOBILES 

C. SUNDRY AUTOMOBILE MATERIALS . 

1. Copper Smelted 1919-31 
Mimeographed release of the Federal Reserve Board 

2. Lead' Production 1919-31 
Source of index as under (1) 

3. Plate Glass Production 1927 
From moving index computed by the Federal Reserve Board 
Source of index as under (1) 

D. AUTOMOBILES: PRODUCTION, SALES, REGISTRATION AND EXPORTS 

1. Passenger Car Production 1919-31 
Source of index as under C (1) 

2. Truck Production 1919-31 
Source of index as under C (1) 



SO~ OF OTHER INDEXES 

a. Paaaenger Cars, Production by Make, 1925-29 

Chevrolet 
Reo 

Buick 
Packard 

Indexe. given in ReduciAg 8efUOflllJ Unemployment, by Edwin 
S. Smith (New York 1931) p. 267 

IV. CONSTRUCTION 

C. CON8TRUCTION lU.TBRI4L8: LtJ)[BBB AND FLOORING 

1. Lumber Cut 1929 
Source of index u under III, C (3) 

V. MISCELLANEOUS 

A. PRICKS 
1. Farm Prices, Sheep, 1910·29 

Index given in University of California Agricultural Experi. 
ment Station Bulletin No. 473, September 1929: Economic 
,A'p6cta 01 the 8keep [MUlt"" p. 75, Table 35 

2. Farm Prices, IAunb, 1910·29 
Source of Index u under (1) 

3. Fresh Milk, Price. Paid to Farmers, N. Y. Area, 1910.14, 
1924·28 

Index given in F(JITm Economic., No. 57, February 1929, 
p.l045 

4. Betail Prices, Selected Foods, 1922·29 

Round .teak Cheese 
Pork chop8 Eggs 
Milk Oranges 
Butter Potatoes 

Cabbage 

Indexes given in Th, Cost 01 LiNing it!. the Unit,d 8tat", 
191"-80 (National Industrial Conference Board, New York 
1931) p. 145, Table 17 

B. VOLUllB OJ' PRODUCTION AND TRADB 
1. Car Loadings, by Groups of Commodities, 1928 

Grains and grain products Forest products 
Livestock Coal and coke 
Ore Miscellaneous L c. 1. 

From moving seasonal indexes computed by the Federal Be
serve Board and given in the FederaJ Res,"" Bulletin, 
February 1931, p. 110 
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2. Sales at Wholesale of Selected Commodities 1919-27 

Groceries 
Meats 
Drugs 
Dry Goods 

Men's clothing 
Women's clothing 
Boots and shoes 
Furniture 

Hardware 

Indexes computed by the Federal Reserve Board and given iD 
the Federal Reserve Bulletin, December 1927, pp. 827-2E 

3. Retail Sales by Selected Groups of Chain Stores 1919-23 
, Groceries 
Candy 
Cigars 
Drugs 

Wearing apparel 
Shoes 
Department stores 
Mail order houses 

Five and ten cent stores 

Indexes computed by the Federal Reserve Board and given iD 
the Federal Reseroe BUlletin, January 1924, p. 17 

4. Retail Sales, Dry Goods Stores 1919-25 
Index given in S. S. Kuznets, Cyclical ·Fluctuations (Nell 

York 1926) p. 58 
Data cover 4 chain systems having 576 stores 

5. Department Store Sales, by Federal Reserve districts, 1919-2"4 

Boston Chicago 
New York St. Louis 
Philadelphia Minneapolis 
Cleveland Dallas 
Richmond San Francisco 
Atlanta United States 

Indexes given in the Federal Reserve Bulletin, February 192~ 
6. Department Store Stocks, by Federal Reserve districts 

Districts as under (5) 
Source as under (3) 

E. EMPLOYMENT AND PAYROLLS 

1. Indexes of Factory Employment, Federal Reserve Board, 1919-2~ 

Flour mills Leather 
Baking Shoes 
·Slaughtering and meat packing Furniture 
Ice cream Tires and tubes 
Sugar Gasoline 
Cigars and cigarettes Steel ingots 
Cotton goods Plate glass 
Dyeing and finishing Automobiles, passenger car! 
Knit goods Portland cement 



SOURCES OF OTHER INDEXES 

Men'. clothing 
W omen'a clothing 
Carpets and rugs 
Silk 

Brick, tile and terra cotta 
Lumber, sawmills, millwork 
Structural iron work 
Steam fittings 

Indexea computed by the Federal Reserve Board. Stable in
dexea given in the Federal Reserve BuUetin, November 1930, 
p. 665; moving indexes given in mimeographed releases of 
the Division of Research and Statistics 

2. Employment, Census, 1904-25 

Butter, cheese, etc. Buttons 
Fish and oyster canning Woolen goods 
Fruit and vegetable canning Worsted goods 
Cottonseed oil, cake and meal Trunks and valises 

Paving materials 

Indexes given in J. Parker Bursk, SeasorwJ Variati01l8 in Em". 
plogment in Manufacturing Indwtrie, (Philadelphia 1931) 

Indexes are averages of employment recorded in Censuses of 
Manufactures, 1904, 1909, 1914, 1919, 1921, 1923 and 1925. 



APPENDIX III 

THE LACUNJE IN STATISTICAL DATA REVEALED BY 
THE STUDY 

Throughout the discussion in the text, particularly in the tracing of 
seasonal variations from the production of raw materials to the sale of 
finished products, frequent references are made to the lack of continu
ous quantitative data which would not admit of the establishment of a 
typical seasonal swing or of a study of its persistence. An attempt to 
summarize these scattered references is made below. It is obvious that 
a filling out of the lacunre indicated would not only facilitate a more 
exhaustive and hence more effective seasonal analysis but would also 
throw more light on cyclical and other changes in our economy. 

1. For the diverse finished commodities turned out by our industrial 
system most of the monthly records available cover the basic semi-finished 
goods and the finished producers' goods. But for a number of con
sumers' goods, furniture, clothing, bread and baking, to name but a few, 
such data are absent. Nor are there monthly data on the farm production 
of some of the finished food products, for example, butter. 

2. The lack of continuously homogeneous data on the volume of com
pleted construction and some important construction materials, for ex
ample, lumber, has already been noted by many students. 

3. Until recently even basic information was absent concerning the 
flow of finished commodities through the wholesale and retail trades, two 
of the most important branches of economic activity. This gap has been 
filled to a considerable extent by the Oensus of Distribution ffYr 1929. 
But continuous monthly data in this field are still scanty. Only the sales 
of a few chain systems are recorded; and for wholesale trade the several 
series that were being collected by the Federal Reserve Board have been 
discontinued. Such records are urgently called for with such classifica
tion as would make possible a distinction between separate groups of com
modities (rather than having them all added in total sales figures of such 
omnibus concerns as department and drug stores or mail order houses). 

4. The most important gap, however, is in continuous data on com
modity stocks held at the various stages of the industrial system. Sev
eral series are available on the visible supply of agricultural crops, and 
for recent years many records of stocks of semi-finished and finished 
goods, chiefly those in the hands of producers. But producers' stocks of 
manufactured goods are less important in volume than the unrecorded 
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stocb held by jobbers, wholesalers, retailers and some of the larger con
iuming unite. Continuous series (monthly) on stocks of agricultural 
commodities held by the farmers themselves are also lacking. 

Ii. In tracing the industrial sequence of materials and commodities 
in the productive system it is frequently impOBBible to apportion pre
ciaell among the various industries the consumption of widely used raw 
materials. Estimates are available for some of the more important ma
teriall, but even of these only a few are revised at BUfficiently frequent 
interval&. 

6. Because of the lack of organization in the labor market few con
tinuous series are available on the movement of labor from one industry 
to the next. A quantitative study of the inter-industrial or inter-regional 
mobility of labor is thus impo88ible, unlese from specially procured 
original data. 

7. On the volume of capacity and equipment few continuous monthly 
data enst. For a number of industries the percentage of utilization of 
capacity is recorded. at least for a limited recent period. But the abso
lute "olume of capacity. in firmly established units, is given but infre
quently and changes in capacity cannot be studied aa a continuous aeries. 

8. There are all too few seriel dealing with regional differences and 
differencel among smaller groups of concerns than are represented in the 
aample for the country aa a whole. . 

9. For a more precise meaaurement of aeasonal variations weekly data, 
and for some typel of economic activity. for example, department store 
I&le •• daily data would be "ery valuable. Such data are available at 
present for only a limited number of aeriel dealing with banking and 
finance. aapects of business activity which are Bubject to rather mild sea
sonal awinga. 
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(Pages on ·which aeasonal indexes appear are in italics) 

Agricultural product., 244, 246-51, 254, 
258, 260, 296-6, 312, 321, 339, 446-7 

Agriculture, 197, 231, 234., 262 350 352 
3M,361-4 ' , , 

Agricult~re, Department of, Statistical 
BulJet1ll8, 49; 95n 

..4griCtJture, Yearbook 01, 52, 64, 77, 82, 
83n,88u, 172 

AltIlllM.ur, JOBAN, 337n, 356, 358n 
Anthracite coal, .ee Coal 
Apparel, lee Clothing 
Apples, 83-4, 86, 88-90, 96-7, 209, 247-8 

422, SBt..$ . ' 
Aprons and house drel!8ell 106 1111-9 

273, 428, 429, 89.$, 898' , , 
Art. good8 and needlework, 273, 428, 396 
Asparagus, 83, 91, 93-4, 422, 386 
Asphalt, petroleum, 153, 162-3, 167-8, 

179, 211, 215, 252, 258, 346, 433, 401 
Automobile financing, 125-3 129 431 400 ' , , 

Automobile industry, Facti and Fig
we., 135n, 146n 

Automobile materials, aundry 146-8 
430-1,899 " 

Automobile part. and accessories 122 
127, 136-7, 139, 431, 399 " 

Automobiles, 3, 9, 21, 46, 99, 108, 113, 
123-35, 196. 210, 214, 217, 244, 255-3. 
266. 278, 294, 311-2, ~2, 431-2, 440, 
442-3, .IIJ()-1, .$1.$ 

ATIIE8, MILAN V., 1290 

Babson's Calendar of Manufacturing 
Activity, 257 

Bacon, 190, 192, 437, .$09 
Baking and baked goods, 11,52,56,61, 

62,294,311,312,418,444,446,87.$ 
Bananas, 190-2, 437, .$10 
Bank debits, 193-5, 202, 438-9, .$11 
Bank loans, 197, 199, 439, .$11 
Baths, 166, 181-3, 255, 259, 287, 290, 306, 

308, 347, 435, 408-7 
Beans, 85, 91, 92, 94, 209, 422, 386 

Beef, 254, 258, 299, 327-31, 333-4 
Beef and veal, 44-5, 285, 296 300 306-8 

346, 419, 87.1r6 '" 
BENNET'l', A. C., 133n 
Berries, 67, 70,ss-9 
Bills b~ugh~ and discounted, .ee Com-

mercial bills bought and discounted 
Bituminous coal, .ee Coal 
Blackberries, 87-8, 422, 38.$ 
Boilers, cast iron, 152-3, 165, 179-81 

255, 259, 347, 434-5, 408 ' 
Bonda, sales, 199-201, 439, .$11 
Books and stationery, 273-4, 428, S98 
Boot. and shoes, Bee Shoes 
Boxboard, 293, 310 
Bread, 10, 11, 48 
Brick, common and face, 153, 163, 169-

71, 179, 211, 213, 215, 217, 252, 258, 
347,433,445,403-.$ 

BRYANT, R. C., 172n, 1740 
Buick automobiles, 125-8, 131-3 432 

443,.IIJ() , , 

Building contracts, 155, 157-61,287,290; 
297, 299-300, 305-3, 308, 310, 432, .$O1-! 

Building permits, 154-7, 159-61,287, 306, 
308, 432, 40,( 

Burden, social, 340, 343-4, 361-8 
Buuu, J. P.uur:.m, 212, 445 
Butter, 44-7, 63-4., 73, 77-81, 187-8, 191, 

206, 209, 222, 225, 227-30. 254, 258, 
282, 285, 306. 308, 346, 421, 437, 443, 
446, 880-1, 409-10 

Butter and cheese, 206, 209, 442. 445 
Buttermilk, 65, 67, 68, 70, 420, 879 
Buttons. fresh water pearl, 104, 112-3. 

207, 210, 254, 258, 427, 445, 891 

Cabbage. 83, 85, 91~, 94-7, 187-9, 422, 
443,886 

Cadillac automobiles, 126, 128, 131-2, 
431, .IIJ() 

Calendar and seasonality, 10, 25 
Call money rates, 199-200, 439, .$11 
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Calves, 44-6, 252,.285, 292, 306, 310, 419, 
374 
8ee also Cattle and calves 

Candy chain store sales, 269-70, 444 
Canning, aee Fruit and vegetable can-

ning, also Fish canning 
Cantaloupes, 83-4, 86, 88-90, 96, 422, 88,4 
Capacity, .ee Equipment surplus 
Capital mobility, 14, 221, 242, 244 
Carpets and rugs, 207, 210, 4Z1, 445, 891 
Carrots, 93-4, 422, 888 
Casaba melons, 89 
Casting'S, malleable, 140, 146-8, 251-2, 

430, S99 
CATHERWOOD, M. P., 73n, 76, 441 
Cattle, 46, 187.1 189-00, 247, 252, 285, 292, 

306, 308, Blu, -317n, 329, 419, 437; 374. 
~9 

Cattle and calves, 10, 44, 45, 188, 248, 
285, 296, 298-300, 306, 327-31, 333-4, 
419,374 

Cauliflower, 93-4, 422, 888 
CauSes of seasonality, 9-10 
Celery, 85, 92, 94, 96-7, 422, 886 
Cement, 149, 152-3, 161-3, 166-7, 179, 

183,211, 215,222, 230h3,249, 250, 252, 
258, 287, 293. 294. 301-2. 306, 308, 310, 
311, 340-2, 346, 350, 433, 440, 444. 
~B-3, 414, 416 

Cefi8U8 01 DiBtribution, 116 
Cefi8'U8 01 Manufactures, 206-12, 349 
Chain store sales, 268-70 
Cheese, 44-7. 63-4. 71. 73, 18'1'-8, 191. 

206. 254, 258, 286, 306, 308, 321, 346, 
422, 437, 442. 443, 8814, 410 
.ee also Butter and cheese 

Cherries, 86, 88-9. 422, 88S 
Chevrolet automobiles and trucks, 

125-7, 131-4, 432, 443, ~Z 
Christmas. influence on seasonality, 193. 

194. 238, 245, 274-6 
Chrysler automobiles, 126, 131-2, 432, 

400 
Cigar chain store sales, 269, 270 
Cigarettes. 206. 209, 423, S87 

.ee also Cigars and cigarettes 
Cigars, 2M, 292, 309-11, 423. 444. S87 
Cigars and cigarettes, 206, 209, 254, 294. 

311, 440, 444, 414 
Citrus fruits, 87-9, 247-8, 422, 88S 

.ee also Grapefruit, lemons and 
oranges 

CLARE, J. M., 357n 
CLAlUt, VICTOR S., 318, 319 

CLARE. W. ·C., 15m, 155n 
Clay products, 9, 211, 213, 215, 217, 350 

440,414 . 
Climate, influences on seasonality, 1 

9-10. 21-4. 46, ()2, 63, 66-7, 74. 123 
149-50, 153, 157, 161, 169-70, 172, 174 
205, 222-4, 226-7, 231, 233-0, 238, 241 

,245, 247, 249, 253-4, 256, 260, 267 
276-7, 298, 332, 334, 338, 355, 358n 
359n, 361-3, 365 

Cloak, suit and skirt industry, 359, 36O!l 
Clothes, working, 104, lOS, 112, 113 

114, 116, 117,254, 258, 426, 891 
Clothing, 10, 46, 208, 210, 269-71, 301-2 

312, 318, 341-2, 350, 359n, 360n, 440 
445,414 

Clothing sales, 267-9, 272, 298, 428, 444 
894 

Coal, 14, 18, 99, 189-93, 249, 310-1, 437-8 
410 

Coal and coke, 252, 261-3, 293, 310. 443 
Coats, sales, 272, 274, 428, S9S ' 
Coffee, 188, 191-2, 247-8, 250, 264, 424, 

437, 888, 410 
Commercial bills bought and dis

counted, 198-9, 439, 411 
Commercial building'S, lSI, 155-7, 161, 

432, ~Z 
Commercial paper rates, 199-200, 439, 

411 
Commodity exchanges, 185, 186 
Concrete pavements, 157, 159-00, 433, 
~I 

Construction. 4, 16-7, 22, 149-61, 230, 
287, 297-8, 352-4, 356, 359n, 361-3, 
432,433,446,~I-t 

Construction materials, 161-83, 211, 215, 
230-3,287,29O,~,443,446,~'-8 

Construction volume index, 157, 159, 
160,432,~1 

Conmuners' demand, i. 3.~, ~ 99-
101, 109, 113, 121-3, 144, 146, 150, 193, 
268, 276, 278. 290. 304, 311-3, 317-8, 
~1;34O,361,363 

Consumers' goods, 255, 267, 304, 311-4. 
317-20, 339, 349, 361, 446 

Consumers' income, 241, 317-8, 320,322 
Convention, influence on seasonality, 

9-10, 21-4, 62, 150-1, 194, 202, 234-6, 
238, 241, 245, 253, 260, 267-8, 270, 
274-5, 277, 365 

COPIIL\ND, MIilLVlN T., 107n 
COPIIILAND, MoBIUS A., 270, 352, 411 
Copper, 140, 146-8, 249, 252, 2M, 442 
Com, 185, 187-9, 245, 247-8, 422-3, 436, 

S88, ~9 
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Coraet. ADd bnuieree, .Iee, .272, 428, 
1J94 

Cotton, 10, 21, -"108, 113-4, 120, 185, 
187-8, 207, 209, 235-8, 2f7~.z 262-3, 
2M, 286, 292, m, 300, 304, lIUU, 310-2, 
3M-8, ~ 4.24-6. 437, tJ88..8, 410 

Cotton manufactures, production, 3, 99-
101, 103-6, 108-15, 121, 207, 209, 217, 
~, 257-8, 286, 2M, 301-2, 311-2, 318, 
UO-2, 348, 425-7, 440, '"' ~I, 414 

Cotton manufactures, .Ies, 100, 106, 
116-20, 271-6, 346, 428-9, 1J91-7 

Cottoll8eed and cotton8eed oil, 44-6. 
208, 209, 248-01, 254, 258, 286, 306, 
308, 348, 351, 423, t45, 387 

Con, dry, freshening, _d milking, 89, 
7U,78-8,m 

CnnbMriM,85,~~,~,~4 
Cream, 64.-6, 87-8, 70-4, GOol, tn, 
Cream ADd condeneed milk, 88, 72, GO, 

tnB . 
Credit., IS&, 185, 197-201, aM, '38-8, :U. 
CaVY, W. L., 23D, 27911 
Cueumben, &1, 93-4, ~, ~tI 
Currency iD cireulation, 197-200, 277n, 

'-111,411 
Cyelieal fluctuation!!, 26-'1,' 36, 280, 288, 
~,349,355, 361. • 

Dairy producta, 21,46-7, 82-80, lst/.!", 
248, 255-6, 25&-«), 317. 363, ~2, 
4U-2. m,JJ. 
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73-7,230. 419, 441-2, m 
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~ 
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Department store .IM and stocks, 
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Employment, 19, 52, 16, 81, 18(, 185, 
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