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The Uses of Efficiency Factors in Analysis of 
Farm Records' 

By JOllY A. HOPKINS, J&. 

In interpreting data obtained from farm accounts, frequent 
use is made of financial ratios, and of rates of input per unit of ? 
Jabor, land, or eapital employed in the farm busine.,.. These 
so-palled farm c!lidency factors are designed to give the farm 
operator an approximate measurement of his success in organiz-
ing and managing those elements of the farm business which are, 
to some degree, und,'r his control. 

Effipienpy factors or o~rating ratios are aJso useful to the t 
extension worker in farm managemelrt. This specialist, as he 
discu .... s applications of farm organization and management 
principles, often feels a nccd for some mcans of making a rapid 
preliminary appraisal of the farmer's performance in the reccnt 
past. 

This calls for a systematic examination of all important 
branphes of the business. It therefore requires a comprehensive 
list of the ratios or factors mentioned. The analysis should be 
sufficiently thoroughgoing to uncover any serious failure of organ­
ization or management. After these weaknesses are discovered 
the farmer and the extension worker will need to combine their 
technical knowledge and economic princi pies to plan for im­
provement. In other words the efficiency factors prO\';de a means 
of discovering points of weakness, but they do not provide nor 
dictate any particular method for their correction, 

The efficiency factors are seldom exact measures of variation 
in returns per unit of any pure economic factor of production. 
Nor do they often show the exact effect of any single change in 
management without an admixture from other influences. This 
fact results from a corresponding hetcrogeneity in the factors of 
production themsclves, from the almost infinite mutations of 
techniques of operation from farm to farm, and from the univer­
sal fact of variation in mental acuteness, inertia and aptitUdes 
of the farm operator himself, 

Effirieney factors, or finandal and operating ratios have been 
used for years ill other industrios than agriculture. In recent 
y€'ars their use has been increasing and has become common in 
the analysis of farm records in somc states_ Unfortunately little 
thought has been given to a careful analysis of the efficiency 
factors themselves. Thus such factors as the rate of turnover 
on rapital, returns per hundred dollars of feed consumed, and 

1 Project No. 1 of the 10 .... Acrleultural Experiment St .. UoD. 
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the acres of crops handIed per man ha.-e been tl"l'ated as thou/(h 
increases in their nlues were to be desired withont limit. The 
ordinary worker in extension or in research has fnlly realized 
that spl"l'ading labor too thinl~- owr a lar/(e area of land, or 
coneentrating attention on a small nnmber of li'\"estock in order 
to obtain an extremely high rate of l"l'tnrn on feed either en­
eounters diminishing l"l'tnrns or is accompanied by a lack of 
attention to other phases of the farm business. But there has 
been bnt little definite information as to just where the point 
of diminishing returns was located for a given factor and under 
a given set of eonditions. 

it is the purpose of this stud~- to attempt an 'appraisal of some 
of the principal efficiency faetors in use or a'.-silable from the 
simpl"r forms of farm records. It is desired to diseowr as &e­

curatdy as the natUl"l' of the data permits the l"l'lationships 
whieh exist between these factors and n('t farm income and farm 
profit as well as concomitant '\"ariations in other efficiency factors 
or in l"l'lated phases of the farm business. Th .. conclusions must 
be limited to the physical and economic conditions existing in 
Iowa in the l"l'eent pilst and to the sizes and types of farm or­
ganizations common in this state. 

Every resean-h work .. r and t .. acher who has eome in contact 
with the realities of farm operation l"l'alizes that many sim­
plifications which are possible and often neeessary in the dis­
cussion of the elassroom become impossible on an actual farm. 
The farmer must operate his busin<'SS in terms of concrete goods 
and often in terms of narrowly limited eombinations of concrete 
goods. 

For the benefit of the practical farmer an ('/fort must be made 
to devise a group of ratios or effieien('y factors eompl"l'hending 
the more important controllable influences on farm l"l'tnrns. 
These factors must be expl"l'Ssed in terms of those natural units 
in whieh the complexes of farm production dements are associat­
ed in actual farm operation. 

As a basis for this study data wel"l' drawn from 323 Iowa farm 
busin<'SS l"l'COrds for 19"2i, 430 for 1928, 610 for 1929 and 690 
for 1930, or a total of 2,053 records in all. These l"l'COrds were 
kept under the superri.~ion of the Iowa A/(rieultural Exteusion 
Serriee and l"l'present simple forms of sin/(Ie ('ntry farm at'COunt 
books. The l"l'COrds for 1930 came from 56 counties distributed 
over all the t~-pe-of·farming al"l'as of th(' state. 

8('()PE OF THE STrDY 

O"('r 20 effieien('y factors were examined durin/( the course of 
th(' stud~·. Se\"('ral of tbest' wel"l' rejected as Iaeking signifieanee, 
or beeause they seemed to dUl.lieate influences whi('h w('re ex­
pl"l'Ssed more satisfactorily by oth('r factors. Three were studied 
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only insofar as their gross or uncorrected relationship to other 
factors were concerned. Two factors, the net income and the 
rate of turnover, were examined only in their relationship to the 
profit or return on management. Fourteen other factors were 
examined in their gross relationship to other factors and in their 
net relationship to net income and return on management. 

The list of factors used in the final analysis, and their average 
values are shown in table I. 

TABLE I. FARM EFFICIENCY FACTORS. AVERAGES FOR GROUPS OF IOWA 
FARMS, 1927-1980 

Ye .. 

• Deficit. 

!Ieeor'" 
kept 8 
""n-

leeutive 

$2784 
• 836 

1927 1928 

11952 $2068 
",160· .. 458 

1929 

18298 
$ 600 

• 16.68 • 13.60 • 17.00 • 

154 n 

1980 

:lIany of these factors were interrelated. Therefore the methods 
of curvilinear correlation were used to ascertain net relation­
ships between the factors and net income or management re-
tUM1S.1 '~ 

Each year's records were. studied independently, except that 
in the preliminary analysis of the 1928 and 1929 records, the 
.un·es of net relationship of the preceding year were used as 

"', the first approximation to the relationship for the year in ques­
tion. In this way preliminary work of determining rectilinear 

".,JI 
: EwkI~I. MordHal. Methods of correlation analyUa. John wn~ and Softl, New 

York. nso. 
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correlation and regression was avoided. This was well justified 
by the results. The close correspondence of the final cun'es of 
relationship to the ones discovered for the earlier years indicated 
a high degree of stability of the relationships fOWld, at least 
during years of relatively stable economic conditions. For the 
year 1930 it was thought that the seriously unsettled price con­
ditions might well upset some of the relationships obtained for 
the three earlier years. Consequently the 1930 records were 
analyzed quite independently of the earlier records. 

In this trnd i'n other studies crmcerned with data from a lm'ge 
number of farm records, it should be rentembered that differences 
in income represent variations between farms and not "elation­
ships of income to the factors in question on "tIte same farm. It 
is hoped that the relationships discussed in this bulletin may be 
suggestive of the consequences to be expected from indicated 
variations in organization or m811agement of a specific farm. 
But it should not be forgotten that each farm included in this 
study differs from its neighbors to some degree in its physical 
makeup or economic environment, and more important, tllat 
each farm was under the management of an individual man whose 
mental acuteness, aptitudes, experience 8lld preferences differed 
irom those of every other man in the group. 

The averages for the factors studied are shown in table I. 
These fi,,"1lres give an idea of the performance of farms slightly 
more productive than the ordinary farm. They may, therefore, 
be used as standards under Iowa conditions. I 

THE TYPES OF FARl\IS STUDIED 
In the earlier stages of the study it was thought that relation­

ship~ between factors under examination and the income and 
profit might differ as between different areas of the state. There­

. fore the records from the five principal type-of-farming areaS 
were examined separately. Inconrlusive and contradictor~' ten­
dencies soon began to show up. Many of these seemed due to 
the presence of farms in each area which were ordinarily re­
garded as typical of some other area. Therefore, it was deeided 
to group farms with regard to type of the individual farm rather 
than the general area in which it was found. 

It was necessary to use the relative importance of different 
sources of income as the basis of classification. l\Iore satisfactory 
classification might have been possible had there been a complete 
record of the disposition of crops raised. But feed records were 
available only on a small number of farms on which detailed 
records were kept in Webster County., The clas.ifieation is, of 
course, largely arbitrary. On most of these farms the hog enter­
prise was the most important source of income. Thus the farms 
classified as cattle-raising farms generally produced a considel'-
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able number of hogs, but also raised enough cattle for the sale 
of beef to amount to 25 or more percent of the gross income. 

In brief, the scheme of classification was as follows: 
1. Hog tanne--those receiving over 50 percent of their gross income 

from sale or increase in inventory of hogs. 
2. Commercial feeding fanns-those receiving over 25 percent of 

their gross ineorne from bMf sale or increase, and feeding at 
leo.st 20 head of purchased cattle. 

3. Cattle-raisiug fa.rme--receiving over 25 perce::nt of their gross in-
come from the sale of borne-raised cattle. 

4. Dairy fanns-over 25 percent of gross income from dairy products. 
5, Cash crop farms-over 40 percent of gross income from crop sales. 
6, Mixed or general purpose fa.rms--those on which there was no 

single outsta.nding source of income. 

Table II gives the distribution of the different types of farms 
among the records obtained in 1929 and 1930. Table III shows 
the principal characteristics of the types. 

When differences in organization and operation of the types 
of farms just described are considered, it will be realized that 
the significance of a given amount of variation in some efficiency 
factors will differ widely as between types. Thus a maximum 
rate of returns from dairy cows is highly important for the dairy 
type of farm with a large number of cows, but means relatively 
little on a commercial feeding farm or a cash grain farm where 
there are only two or three milk co""'l. Likewise a large acreage 
of crops per man means mnch more to the cash grain farmer 
with a large crop acreage and a small labor supply than to a 
dairy farmer with a smaller crop acreage and with a dairy enter­
prise to provide other work. There are other factors whose 
variation seems to have about the same significance for each of 
the different types. We shall need to return to the question of 
type from time to time thronghout the rest of the discussion. 

NET FARM INCOME AS RELATED TO MANAGEMENT 
RETURNS 

• In fig. 1 is shown the relationship between the net farm in­
come and the management retnrns.' For all the farms inclnded 

8 Net inoome COlnwlles the returns lett .fter dedueUn .. an aetual out""-poeket ex. 
pon .... Ineludioa expenau accrued but unpaid. Thill.um represent. the remunera_ 
tion which the farmor receive. f~ hi. labor and that of unpaid members of hi. 
fornlly, and for the land and capital he I. u8lng. It I. the amount the farmer has 
with which to pay interat Db any borro-wed funda he mQ be ualn.. and for hill 
liviD", 

In the rMlOl'da studied • "net hu!Om." figure had been OOInputed the 8ame •• 
the above but -minue all)l' ~enta of Internt on tundll borrowecl. This wei found 
uDlIRtlBfllletol'J' for the purpoaea of the present study beeaUI. certain Qi'pea of farms 
ttlnded to be more In debt than otMlra and because the tarms operated by owner. 
fl"tquenUy had lar .. out1&)'11 dedueU>d 101' Intet'elt payment. on land mnrtgagea. while 
auClh Itema did not oocur In the income atatementa of tenant farma. Q)oleQuent17 
net Inoorne waa recomputed for the farma atudled for 1929 and 1930. In ill[. 1 the 
cur,,- ahown for 1927 and 192.8 Kivu the relationahip between the old net income 
flll\lN, from whlClh Interat pa)'mtmta had been deduClted. and the profit. 

;" The management return or profit I. obtained by aubtraetinl' from the net income 
1'aym-ent. for intel'Mt. an anowanoe at current ratell for tntereat on the farmer'. 
own Invutment, and W&a8 for hie own labor and that of the members of hi .. family. 
The manapment return 1& an Index of .ueoeaa in the manapment of the farm. 



TABLE n TYPES OF FARMS STUDIED. li29·1930 RECORDS COMBINED 

I Northeastern I Eastern Meat Western Meat I North Central I Dairy area Producing area Producing area Cash Grain area 
I No. I Percent I No. I Percent I No. I Percent I No. I Percent I 

Hog farms 27 14 
Commercial feeder. • • Cattle railine 8 3 
Dairy farma 82 " Cash srain farlJll 9 4 
General purpose 72 86 

Total I 203 I 100 

No. recorda 1929 
No. recorda 1930 

Total aeres 
Acrn corn 

No. IprinR' littere 
No. faU litters 
No. steen fed 
Hog income per !lOW 
Beef income per head of all cattle 
Dairy income per cow 

Percent Invested In working eapltal 
Percent expense to Income. 1929 
Percent expense to income. 1930 
Months labor used 
Crop acrea per man 
Liveatock income per man, 1929 
Livestock Income per man, 1930 
Corrected net income, 1929 
Corrected net income. 191J0 
Management return, 1929 
Man0i!!!!ent return l 1930 

102 82 4' 4. 1.7 80 
87 10 17 16 87 7 
10 3 • • 17 8 

•• 17 7 7 .8 11 
89 12 S 8 93 18 
77 .. 27 06 167 81 

I 320 I 100 I 104 I 100 I 627 I 100 I 

TABLE In. VARIATIONS Bm"\VEEN TYPES OF FARMS 
(Averagee for 1929-80. except where otherwise DOted) 

1 0 3 4 
Hog Commercial Cattle Dairy 

farms f .... er raising farm. 

128 81 26 89 
261 48 26 140 

217 294 272 174 
80 107 80 66 

18.1 19.0 IS.4 8.8 
7.0 6.1 4.S 3.1 

15.8 76.4 1'1.4 4.8 
$ 168 • )66 • 142 S 183 , 18 S 32 S " • 11 • 86 • 97 • 98 $ 120 

21.8 2<1.0 22.9 21.6 
61.3 68.5 48.0 46.8 
'1'9.4 85.2 '1'6.0 '13.9 
22.8 29.1 25.8 21.8 
89 94 93 77 

$321S $4121 $2650 $2408 
$2418 $2921 $2384 $1816 
$3680 $6710 $3650 $2810 
$1604 $1'1'21 $1760 $1473 
$ 686 $11~ $ 623 $ 337 

$-1414 $-2013 $-1328 $-1181 

Southern 
Pasture area 
No. I Percent I 
4. 81 
13 9 
1. 10 
2. IS • 8 
4S 31 

147 I 100 I 

• Cash grain 
farms .. 

68 
76 

220 
90 

8.6 
2.4 
6.2 

• 124 • 16 
a 80 

16.5 
89.9 
56.1 
21.0 

111 
$1746 
$1120 
$4060 
$2160 
$744 
$-686 

Entire 
.tate 

No. I Percent 
877 29 
109 8 
•• 4 

022 17 
160 12 
88. 80 

1301 I 100 

S 
General 
pur"" .. 

240 
160 

1.2 
S7 

11." 
3.8 
8.S 

• 149 • I. a 8' 

19.4 
45.1 
66.2 
21.0 
90 

$2862 
$1715 
$3260 
$1823 
$ 664 
~968 
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Fir. 1. Relationship between net farm income and proAt or management :returns. 

in the study in any particular year the profit or management 
return was found to increase in a line which was slightly convex 
upwards. 

According to the curve from the 1929 records, the farmer 
whose net income was $1,000 less than average received .. man­
agement return that was about $950 less than average. Above 
this point an increase of $1,000 in the net income was accom­
panied by an increase of about $650 in the manage~ent return. 
As the net income increased the profit rose more slowly. Thus 
an increase in net income from $1,000 to $2,000 above the average 
was accompanied by an increase of only $400 in the manage­
ment return . 

.... hll. the net Income 1. a measurement of the net return from the bwdnua reprd­
Ie .. of the alae of tile operator', inpUt In labor, land' or e&pltal. 

The followin. w.mtnar7 of an income statement may IIeI'Ve to make the relatlon_ 
.hip between the net lnaome and the ma.nasement l"@turn clearer. It should alao 
help In arrlvlnll' at an und81'lItandlng of the method lUi!d In arrlvlnc at the various 
elements of income aud expenae. Throughout: the dlacuaalon the term.JI manaamnent 
return and profit ar4I uaod. interchangeably. 

IftOOftWII .st~ Summary 
R4Icttpr..! Ezpemu: 
Total Uveatoclr: .. Ie. __ ooMoo_o __ oool2021 Total operatlnlr expeneea _ .. __ •. 1148" 
Total erop .. .I. O_.OM._.O_.O_._ 2880 Total fixed expenses ___ .__ .. &5 
MiaeeUaneoua HOfIlpts ____ M 60 Depredation. worklnrr auets __ ._ 180 
Food and fuel u.ed b)r household _ 247 Depreciation. fixed ..... ta __ .__ 181 
lnar. in eurrent ... ts .. ___ ... lSU 

Grou moom.. , .... Total ....... 
Net farm !nOODle 

DVtribuHo" 01 N., Income 
'J:.aboto. operator and family " 9150 
lnterelt. on owned capital 2020 

Total aJlowueea 
ManallWllent retUl'"D. (01' profit) 

$2260 
4286 

'6646 
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It will be noticed in fig. 1 that the curves do not express ab­
solute figures but deviations from the averages of the respective 
series. . It was decided to follow this practice throughout the 
study in order to facilitate the analysis. It was found that a 
deviation in an independent series varied in its significance ac­
cording to its deviation from the means of the series. Thus a 
variation in the yield of corn from 40 to 50 bushels has a dif­
ferent significance for the operation of the business depending 
on whether the average or typical yield for the year in question 
is 30 or 60 bushels. This method is followed with each of the 
factors analyzed. Further, for simplicity, the relationships dis­
covered were combined or averaged graphically whenever pos­
sible in order to show more stable relationships and to simplify 
the graphs. This, of course, was not done in cases where the 
factors could not be put on a strictly comparable basis for each 
of the years concerned, or where the relationships differed sig­
nificantly from year to year, as between 1929 and 1930 in a 
number of cases. 

FINAN'CIAL FACTORS AND RATIOS 
Besides the net income in its relationship to the management 

·return, three other financial factors were studied in their re­
lationship to farm profits and two in relationship to the net in­
come. The income per $100 invested was studied in its relation­
ship to profits. The percentage which expense is to the income, 
and the percentage of total capital invested in working capital 
were examined in their relationship both to net income and 
management returns. The purely financial ratios such as these 
three seemed, in general, to have a straight line relationship to 
net income or profit over the greater part of their range. At 
the extremes, curvilinear relationships showed up. On the other 
hand, the factors representing physical variations in production, 
such as the number of acres of corn or acres of crops handled 
per man, had, typically, a curvilinear relationship to the net 
income or profit over their entire course. This was generally 
explainable as some sort of a manifestation of the law of dimin­
ishing returns. 

THE INCOME PER $100 INVESTED-
This factor, commonly referred to as the rate of turnover on 

the capital. invested, shows, in fig. 2, an almost straight line in 

• In thh aecUon there. .... two elOlleI,. related and Interwoven diseusmoM. "!be 
flnt. whIch maY be reprded .. the main line of Investigation. i. coneerned with the 
relatlon.hips of the Independent vlU'iabl" to net farm income and management re­
turn... The other or aeoondary intereet. fa eoneerned with CI'088 relationships between 
the independent varlablea. In order to distinguish between these two lines of thought 
and to almpllfy the pr.-entation for the reader who i. interested only in the prineil)«l 
result.. it wall decided to u.e two different t¥PoITaphfc arranaem,entll. ConaeQuently 
the diacuaelcJlll of Cl"OIIII rtllat1onllhi~ are MIt in lJmaUer type than t.ho8e of rel.tion~ 
.hipe to net Income .and manawement returns. In thia WQ' the reader will be able 
to follow through the relationilh\PII to farm returna without bein .. diatraeted ~ the 
orou relatJonahi~. When & question of relatJouhilJli between indepebdenta doea 
ariM h. will find the d1Jcuaalon In ihtI 1ID.llar print conttauoua to th. pl'imaQ' line 
of dllouHiou. 
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its relationship to the manage­
ment return. At first there 
seems to be an initial stage of 
increasing returns. After this 
the profit rises with the rate 
of turnover in an almost 
straight line until the income 
amounts, for the first three 
years of the study, to about 
$25 per $100 invested (i.e., 
about $10 more than average). 
After this the curve turns 
downward, probably because 
of an increasing difficulty of 
getting a still greater gross 
income from a limited amount 
of capital. 

In Tabl(> IV is shown the variation in the other financial factors with 
the rate of turnover. It will be noticed that since the rate of income 
in 1030 WQ& materially less than in tho three earlier years, the entire 
distribution was shifted toward the lower values. As the rate of turo­
over increa:01etl the percentage which expense is to income, declines at 
first, but at a diminishing rato. Finally when highest rates of turnover 
arc reae.hl.'d the percentage of expense tends to stand still or rise. It 
is interesting t.o notice that higher percentages of working capital 8ro 
elos('ly Qllso('iatt'd with the greater rates of turnover. Also there is a 
close r('intioDship between the receipts from livestock and the rate of 
turnover. 

PERCENTAGE EXPEN:SE TO INCOME 
The percentage which the total expense is to total income is one 

of the simpler and more significant financial ratios obtainable 
directly from the figures of the income statement. Figure 3 ..... 

·1. ' ''(\ I."·'" 
_~:~ r'-. "" • 

~ N 
I')~ 
~ 
.~~ 

~ . 

~"-I~ 
~ ~ 

" ~ -. 

'" I--

. 
-.1000.0 .... 0 -10 Qlil.V) ~ .. 0 +~ -60 -'0 -lO O\#I!III ~ ~ +.a lOOO 

pc.a,I;NT c.XPI;Nac. TO -..c.OMt. 

Fla. 8. Pereent ... ex.pen .. to Income .. relat" to net income and proftt. 



Income per 
'100 invnteci 

• 3 • 6 
0 - 10 

11 - 1. 
16 - 20 
21 - 2. 
2. - •• 31 - 86 •• - " 

TABI&IV. VARIATION IN INCOME PER 1100 INVESTED AND RELATED FACTORS 
(Rate of Turnover) 

I No. Percent expenae I Percent Inveated In I Llveatoek Income 
record. to Income worklna' capital per mUD 

I 1929 I 1980 I 1929 I 1080 I 1029 I 1930 I 1029 I 1930 

J 
16 180 19 • '780 .. 2" o • .. 16 1. ,1895 1596 

241 . 884 •• O. 18 21 2814 2131 
224 113 " B. 20 2. 2829 2698 
80 2. •• •• 2. 24 8318 2496 
I. • •• 6. 26 " 8392 4111 

0 • 3 38 61 28 2. 2988 .a98 • - 60 - 52 - 67:.!6 -
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shows that the relationship of this ratio to the net income and 
the management return is, in general, a straight line. As the 
percentage of expense rises the net returns fall. The net return, 
however, falls less rapidly than net return after payment of 
interest, since interest payments have already been deducted in 
arriving at the latter figure. This forces the heavily indebted 
farm to show a high outlay per dollar of income. 

In 1930 the net income ran smaller on nearly all farms than 
in the earlier years of the study. Among these smaller absolute 
figures there was naturally a smaller absolute variation from 
group to group. But the variation was generally as great in 
proportion to the average net income as in other years. Thus 
between two farms, one with a percentage of expense 30 points 
below and the other 30 points above average for the year, there 
was a difference in net income of $2,700 in 1929 as compared 
with $1,900 in 1930. But the average net income was $3,721 in 
1929 and only $1,678 in 1930. 

TABLE V. PERCENTAGE EXPENSB TO INCOME 

Pereent No. record. I Pi:~o~'kl~:" I Income per I Return pel' 
~xrn:;,:. capital 1100 invested 8100 feed 
(mid-value 
~~~ ~I~I~I~I~I~I~I~ 

-10 - --.------1'- --::'--'20- -,-- -.~1-.1'74-
20 8-4 G 18 17 11 1& 115 88 
80 Ui4 23 19 18 17 14 169 161 
40 16.6 77 20 19 17 1& 156 16S 
&0 98 100 20 20 16 14 148 129 
80 69 102 21 20 16 18 138 116 
70 88 U8 21 22 17 18 185 118 •• I 18 .,., 19 22 12 12 106 108 
90 6 67 20 28 12 12 100 )06 

100 ., 56 29 22 18 10 91 97 
110-120 , -8 80 16 22 18 10 128 86 
1801.1.0. 20 28 9 JlO 

Table V pbows that t.hol'o is a close inverse relationship between the 
percentage of expense to income and tho rate of turnovor, and that there 
If' a fairly ('.loso direct relationship between percentage of expense and 
the proportion of tho capital invested in working assets. There is also 
a cl08e inverse relationship bet-ween the returns per hundred dollars of 
ford and the percentage of outlay. The percentage of expense may bo 
higher on ono ftlnn than anothor either bec.a.uao the expense is greater 
or becaullO tho income is lowor. Tho percentage expense to income is 
a highly vnluablo summary figure. But no one ratio is suffici~nt. A 
more c-omplAto story may be obtained by tho use of ae\-eral factors or 
ratioa together, each of which deals either ,,;th the volume 01 production 
or with the rate of expense of a limited part of the businoN. 

PERCENTAGE INVESTED IN WORKING CAPITAL 

It is commonly believed that the investment in livestock and 
equipment, which is turned over more rapidly than investment 
in land 01' buildings, is also more closely associated to the net 
income and the management return. The investment in working 



134 

• 

. , 

--'-, ... -- f-_ I "" --. -- ~ ")0 
- ---.t~: 

0 

1_ .n. --.;... 
I . • UO 

~ -1000 -, 

.....,0 -aooo 
-ZO -10 OfAi) .10 +20 ~O -10 _-Ie O(AII .. IO "1.0 ~O 

pE:ac.ENT INVt.STED IN WO~KING CAPITAL 

Fl&'. 4. Percentage Invested in working capital 88 related to net income and· profit. 

capital on the farms studied averaged 20 percent of the total 
investment in 1929 and 21 percent in 1930. Figure 4 shows that 
as the working capital increased in the 1929 records, the amount 
of net income. rose gradually until between 30 and 35 percent nO to 15 percent more than average) was in working capital 
and after this point showed a tendency to decline. In the 1930 
records, however, increases in the proportion in working capital 
were accompanied by declines in the net income. The 1929 re­
lationship seems more likely to be the normal one. 1930 was 
a year of declining prices and the greater the amount of live­
stock and crops on hand the greater was the loss on their values 
between the beginning of the year and the time they were sold 
or inventoried again. 

TAIBLE VI. PERCENTAGE INVESTED IN WORKING CAPITAL AS RELATED 
TO OTHER FACTORS 

No. 
CroP ... oorda 

Percent 1929 and Livestock: Income per Percent ex- aeres per 
worklnc 1930 inereaae per man $100 invested. pen. to income man 
capital .. m- Av. 1929 

bined and 1990 
1929 103 011 929 1930 1929 1930 

1 • • $1900 $1800 $12 $18 74 

I •• 00 
8-10 .. 2348 1276 14 I. 30 71 102 

U-16 210 209S 1390 ,. I. 48 .3 O. 
16-20 408 2563 1874 I. 11 4. 72 03 
21-25 417 2877 2238 18 12 48 73 88 
28-30 I., 3385 2307 10 

" •• 77 .. 
81-35 .8 2780 252'1 22 1. ., 78 .72 
86-40 Z8 3789 . 2671 .. 18 • 5 97 . ,. 
41-46 • 6300 3500 .. 20 '9 '0 7' 
46-56 1 6000 3. 90 100 

There is a cloSG relationship between the percentage invested in work­
ing capital and the rate of turnover as is shown in table VI. From the 
group with 10 percent in working capitnl to the one with 40 percent 
the rate of turnover nearly doubled in 1929 and increased by 50 percent 
in 1930. This is accompanied by, or rather tak~ the form of a greater 
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income per man from livestoek. The greater part of thill increased in­
eome is a result of keeping a greater number of livestoek, but there is 
also a tendt'Dcy for the income to increase per cow or per sleer. 

At the same time that the livestock income increases there is a ten­
clency for the acrcs of crops handled per man to decline. This simply 
indicates that there is a tendency for the fanns with the highest in­
vC8tm~nt in livestock and equipment to fall among the livestock types 
and for the crop farms to require a relathTcly small working capital. 
The "arne table shows that as the percentage in working capital risl!1 
the percentage expense to income also tends to increase. The short 
Jived l!quipmcnt generally bas a higher rate of upkeep, and livestock 
enterprises generally require a greater current expenditure per dollar 
of receipts than do crop enterprise". 

FACTORS RELATED TO THE CROPPING SYSTEM 
The farm enterprises may be divided into two groups, one of 

which· is related directly to production of crops and the other 
to the conversion of these crops into livestock products. In the 
general analysis of the farm business we need to raise three 
questions regarding each of these two groups of enterprises; 
First as to the size of the cropping system or the livestock sys­
tem, second 8. to its yield or rate of productivity, and third a 
question which wc touch on only incidentally in this bulletin, as 
to the relative sizes or combinations of enterprises. 

'rOTAL ACRES IN THE FARM 
The total number of acres in the farm is thought of as an 

indication of the size of the business and particularly as a meas­
urement of the size of the cropping system. 

When the cross relationships with the other factors are re­
moved, the relationship between the acres per farm and the net 
income and profit is found to assume the form of a flat curve as 
shown in fig. 5. The net income increases with total acreage up 
to about 400 acres (200 acres more than average). After this 
point the curve turns downward as the farmer's managcrial 
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ability is (generally) spread over an area greater than he can 
handle effectively with the present equipment and under the 
present forms of farm organization. It will be noticed that the 
net income after the payment of interest drops off more rapidly 
than net income before interest payments. 

Figure 5 shows that the curves of profits follow the same 
general course as those for net income but do not tum down­
ward quite so soon. This may be because the largest fanus run 
more towards the extensive crop type. As the livestock types 
appear less often in the larger acreage groups, average net in­
come declines partly because of more extensive farming and 
partly because of lower efficiency on larger areas of land. A 
pronounced tendency to a decline in the managerial return sets 
in at about 500 acres on all types of farms. 

Table VII indicates that the type of the fann changes to some degree 
with increase in total acreage. In the first place the acres in com in­
crease closely in proportion to the total acres, and approximate on6-
third of the total acreage OD these farms. The Dumbers of litters of 
pigs, both spring and fall, also follow the numbers of acres, and more 
closely the aeres in eorn until the farms average about 400 aeres. After 
this point but little further increase occurs in the number of spring 
litters, and the Dumber of faU littors actually declines. It is at about 
this point that the number of steers fed per farm begins to increase 
much more rapidly than before, and the farms tend to change more 
definitely to the steer-feeding type rather than to the hog-farm or general 
farming type. 

As the farms become larg("r the rate of turnover on the capital in· 
vested tends to become smaller. The larger farms tend to specialize 
more largely in the direction of crop production and convert smaller 
percentages of crops· into livestock products. At the same time they 
seem to give relatively less attention to livestock. Consequently the 
returns per hundred dollars of feed decline as the farms become larger. 
The increase in size of farm brings with it the possibility of a man 
handling a larger acreage of crops. This advantage seems to reach its 
maximum on farms of about 300 acres. On the farms of 296 to 335 
acres, an average of 108 acres of crops are handled per 12 months of 
labor. Beyond this point there was practically no further change. 

ACRES IN CORN 
In fig. 6 is shown the relationship of the acreage in com to 

the net income and the management return. For 1929 and the 
earlier years, net income rises until the com reaches about 140 
acres (70 aeres more than average). After this point there seems 
to be but little change in the net income, but the management 
return continues to rise until nearly 200 acres of eorn are raised. 
In 1930, with a poor com crop, the acreage in corn made less 
difference in the net income and appeared to make practically 
no difference in the management return. 

Since the larger-sized machines used in growing the corn crop 
function best on rather levelland, we may expect that the acreage 
of com which would return the greatest net income or profit 
would be ~maller on rough land than in the smoother areas. To 



No. 
Total ......... A .... A •. bO. . - 1929 aod corn .prill&' 

1930 litton 
combined 

66- 95 .. 30 . 7.1 
16-136 184 .. '.7 
1~175 .&1 .. 11.8 
17~215 170 I. lZ.0 
21 ....... 265 171 .. 14.9 
2.56 __ 296 112 100 1'1.2 
2!f6-336 ,03 122 . 17.5 
J3~76 •• ". .... 
87&-416 80 "6 ".8 
416-1i15 28 "" 28.6 
616--816 .. 172 29.0 
6l~716 7 '40 29.0 

NO .......... ' 
Number I Acre. earn 1929 and .pring 

1930 li ...... 
combined 

15 a under 8 1 
16- 86 III • 81- 55 ,.., 10 
56- '76 831 I' 
11- 96 ... .. 
96-106 141 .. 

101-186 87 20 
131-156 .. 22 
151-116 22 22 
171-195 13 24 
195" above 26 .. 

TABLE VU. TOTAL ACRES IN FARM 

A..". ItO. LiVMtoek No. Income 
tan increase ...... per '109 

littera 
_ ..... 

fed iDVet'ted 

••• I $2214 2 117 
2.0 2035 • .. 
'.B 22152 • .. 
'.B 2321 16 16 ••• ..8 • 20 .. 
1.1 2438 21 .. 
6.' 2620 2 • .. 
8.1 2649 26 ,. 
8.B 2860 28 .. 

'0" 2943 '1 .. 
O.B 2812 7, 12 
B.O 2857 107 .. 

TABLE VIn. ACRES IN CORN 

Nom .... I , I LI_ 
tall Month. Crop aerea iDcome 

littera labo. per man per man 

1 17 •• 11400 • '7 
., 2062 • .. 7. 2168 

0 21 01 2344. 
0 2 • .6 24" 6 27 108 .... 
I .. , .. 2431 • .. "8 2517 
6 80 ... 2791 

" 11 "8 .... 
" .. 13. 2720 

Percent _no 
apen. Months 

per $100 to labo, 
feed I ........ 

,151 " .. 
1a7 .7 II 
139 .B 10 
134 60 22 
124 .. 26 
12' .. ,B 
12 • .0 ,. 
..I 66 28 
,.0 .. .. 
,,6 .. a8 

'" 84 06 
120 .7 .. 

, Num .... Returns I .tee .. per $100 
fed feed 

0 $160 • "0 
& 138 .. '33 ,. 130 .. 1" 

27 124 
SO 122 • • "0 
.0 '0' .. .. 6 

Cro. 
au .. 

.. ,man 

•• 74 
BB .. •• ,00 

,08 
,.8 ". ,00 
,0' 
,46 

.... , 
income 

perh .... 

$'. 
IS 
10 
17 
,7 ,. 
21 
18 
'0 
24 .. 
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Fig... Average relationship of aerea of corn to Det income and profit. 

test out this assumption the 1929 records obtained from the more 
level north central Iowa area were separated from those for the 
rest of the state, and separate curves were obtained for the two 
areas. The results are shown in fig. 7. For the areas of the 
state where the land is more rolling the net income began to 
decline after the corn acreage reached about 140. For the north 
central section the net income continued to rise to 180 acres and 
then declined parallel to the curve for the other areas. The 
management return ceased to rise at about 160 acres of corn 
for the rougher areas and continued to rise to about 200 acres 
in the smoother north central area. 

Table VIII shows the gross changes which occur along with variations 
in the acreage of eorn. As more corn is raised -the number of litters 
of pigs increases along with it but at the declining rate. At the same 
time the number of steers fed increases more rapidly, again demon­
strating the tendency for the type of farm to change with an increased 
acreage. 
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On tho largor fo.rms there is a tendency for the beef income per head 
to bo larger than on tho smaller farms. This seems to be explained 
partly by tho fact that & larger proportion of the cattle on the large 
corn farms are 8teors for feeding 8S compared with the general purpose 
typo of cattle on smaller farms. At the same time the returns per $100 
of foed fed tends to declin~ 8S the total number of hogs aDd steers 
inoroasos and makos it moro difficult to utilize the feed to the best 
possible advantage. 

Corn is tho crop requiring tho greatest amount of labor per aere of 
BDy of tho more common Iowa crops. Therefore we would expect tho 
number of months of labor to increaso in direct proportion to tho 
acreage of corn. Of course these records do not show separately the 
amount of labor used during the crop 80ason as compared with that in 
the winter t.ime, nnd to that extont tho variation shc>wn in table vm 
is inconclu8ive. Novortheless, as the farm becomes larger the number 
of months of labor uscd increases at a diminishing rate. 

YIELD OF CORN-VALUE OF CROPS PER ACRE 
As a measure of the productivity of the cropping system the 

yield per acre of corn was selected as the most simple and sig­
nificant figure directly available. 
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In fig. 8 is shown the relationship of the yield of corn to the 
net farm income and to the management return. With higher 
yields the net income before payment of interest rises more rapid­
ly than net income after interest, and this increases more rapidly 
than the management return. In 1930, with its lower prices, 
the variation in corn yields made less difference in income and 
profits than in the earlier years. 

It should be noticed that the relationship between corn yield 
and the management returns does not indicate that a point of 
diminishing returns has been reached among the records studied. 
It should be rt'membered, however, in this connection that the 
variations in corn yield here come only to a small degree from 
any corresponding variations in input of cost factors within the 
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years studied. Very few of the farms studied used commercial 
fertilizers. The differences in yield come either from variations 
in the rainfall from section to section or else from differences 
in the soil management program of the various farm operators 
as these programs-or lack of programs--have been followed 
for years past. 

As an alternative to the yield of corn we might use the average 
value of crops per acre in the rotation as an index of the cropping 
system. Some experiments were carried on with this factor 
while analyzing the 1929 records. But as a general thing less 
satisfactory results were obtained. 

Table IX shows how some of the other Closely related factors change 
with variations in the yield of COrD. It should be remembered that 1030 
was a year of serious drouth in most pa.rts of Iowa and consequently 
that a given yield, tor instance 50 bushels per aere, represents relatively 
a better crop in 1930 than in 1929. Nevertheless, the closely parallel 
variations in the related factors in table XX show the relationships to 
be fairly stable. 

As the yield of corn increased a flmaller acreage of crops was handled 
per man, suggesting that a larger amount of labor was required to 
obtain the greater yield as well as to handle the greater amount of corn 
harvested. At the SBme time greater income from higher yields r.esulted 
in lower percentages of expense to income and a higher rate of return 
on the capital invested. Also the availability of a greater amount of 
feed led to the production of more livestock or livestock products' and 
consequently to a greater livestock increase per man. For 1929 this was 
accompanied by decreasing returns per hundred dollars of feed fed. 
But with the smaller amounts of feed available in 1930, this tendency 
did not appear. 

FACTORS RELATED TO THE LIVESTOCK SYSTEM 
On the majority of Iowa farms the greater part of the income 

comes directly from the sale of livestock or livestock products. 
The variations' in size of livestock enterprises and differences in 
efficiency with which these enterprises are handled were found 
to be among the most important influences on the net income 
and on the management 1"'turns. In the selection of efficiency 
factors it was decided to use the number of litters of spring pigs, 
and the number of litters of fall pigs to measure the size of the 
hog enterprise. The income per year per sow was selected as 
a measure of the rate of production in the absence of figures on 
the pounds of gain per litter or per sow. On the beef enterprise 
the number of head of cattle fed and the beef income per head 
of all cattle were selected. On the dairy enterprise the produc­
tivity of the cows was represented by the dairy income per milk 
cow. In addition to these factors the feeding efficiency of the 
farmer on all his livestock enterprises is represented by the in-
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come from livestock per hundred dollars of feed consumed by 
livestock enterprises other than horses. 

Before the analysis had gone far it was observed that some of 
these factors vary somewhat in their significance, depending on 
the type of farm. Thus a high dairy income per milk cow is 
more ciosl,ly related to income on a dai ry farm where there is 
a large number of cows than on a steer-feeding farm. In the 
latter case there are likely to be only a few milk cows. The in­
come from them is trivial in comparison with that from the sale 
of beef cattle, and the close attention necessary to obtain a large 
production per cow would be likely to cost more in neglect of 
the feeding steers than it gains in dairy products. Similar con­
siderations need to be kept in mind as we examine several other 
factors. 

NUMBER LITTERS OF SPRmG PIGS 

In fig. 9 is shown the relationship of the number of spring 
litter~ to the net income and to the management return. In 1929 
and the earlier years net income rose until there were about 35 
litters, (i.e., 20 to 25 more than the average number of litters). 
Aftcr this point it tended to decline as the larger number of 
pigs received less efficient care. It should be remembered tbat 
these curves refer to the rclationship between the efficiency factor 
and income under the conditions on the average farms of the 
group. On farms where the most modern methods and equip­
ment are used and where, at the same time, the management is 
more than ordinarily efficient, it seems likely that the point of 
diminishing returns would occur with a large number of litters . 
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TABLE IX. YIELD OF CORN 

Yield of I No. recorde I Crop aCl'~ Income per I Percent expense I Livestock Increase 
per man $100 Inve8ted to Income per man 

corn 1929 1930 1929 1930 1029 1980 1929 1980 HI2S 1930 
tz..-t'l 1 2 80 10 ,,, 

'1. 56 .5 81100 $2800 
18-22 6 • 100 •• 16 14 51 88 2117 1811 
28-27 11 29 96 94 13 13 •• ,. 1'l2'1 1679 
28--82 40 11 39 9. I6 11 50 19 22&0 1332 
88---111 88 10. 91 91 I. II .1 18 .224 1110 
38--4. .S 158 8. 9. ,. I. 41 12 2866 2089 
40--41 10. 121 .S .3 I6 12 41 18 2602 2038 
48-62 152 101 88 .1 11 18 <1 10 2710 ZI34" 
68-61 08 5. 8' 81 11 " <5 88 8016 2284 
58-<12 54 20 18 38 18 18 4. 11 8016 2666 
68-67 21 • 81 68 18 .. 5' 60 8200 2761 
68-72 8 • 81 •• 18 12 58 .6 8926 ,...<0 
78-77 4 ,. ., 18 11 18 .9 •• 3876 8900 

TABLE X. NUMlBER LITTERS SPRING PIGS 

No. 

I 
No. recorda Livestock tnereue No. Returns per Hog Income 

spring 1929 and No. fan Montha' per man steera 1100 feed per .. w 
litter. 1930 IItten labor I fed I I combIned 1929 1930 1929 1980 1929 1980 

0 •• • 20 ".27 t1761 1. t1 •• S12. S- S-
1- • 160 • 1. 1828 1888 4 155 118 185 153 
6-10 416· • 20 2880 1809 • 1.2 116 119 142 

11-16 2.1 • '2 2648 2048 I. 150 11< 155 13. 
16-20 171 • .. 2899 2<166 •• 189 111 15. 144 
21-26 9' • .8 8521 2300 31 13' 110 171 1.9 
28-80 5' 6 .9 348. 28'18 88 14. 111 180 116 
81-36 82 8 29 8819 2694 26 151 120 1.1 12< 
36-40 19 1 31 4088 8287 58 180 12. 1<8 141 

Above 40 21 10 39 4578 8088 63 113 103 113 .04 
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In 1930 with hogs maintain­
ing their prices relatively bet­
ter than most other farm 
products for the first part of 
the year, the farms with a 
large number of hogs showed 
slightly greater net incomes 
than those with few hogs, but 
the difference was' not so 
marked as in 1929. 

The management return in 
... 1929 and the two earlier 

years rose gradually with the 
number of pi"" until there FiE'. 10. Number of spring litten aa e" 

ftllatod to ne' ineoma, conLrasting hog were between 25 and 30 lit­
f,nna with othor .,..... ters (about 15 more litters 

than average). After this point the curve turned downward and 
reflected clearly the diminishing efficiency with which the larger 
herda of hogs were handled. 

With some livestock enterprises part of the feed is composed 
of low grade or unmarketable crop products. As the size of the 
livestock enterprise increases beyond a certain point on a given 
farm, it becomes necessary to purchase feeda in addition to those 
raised. The purchased feeda are generally of marketable grades. 
Thus the larger the livestock enterprise becomes the smaller the 
proportion of low grade feed. This is likely to mean a smaller 
margin of returns above the value of feed. 

Figure 10 shows that the net income after interest payments 
rose less rapidly after about 20 litters on the specialized hog 
farms than on the more diversified farms with corresponding 
numbers of hogs. In other worda the net income rose at a more 
nearly constant rate when the increase in the number of hogs 
was accompOJlied by simultOJleous increases in the size of the 
other farm enterprises. The variations in management returns, 
however, diffcred but little as between hog farms and other types. 

As the number of litters of spring pigs increases from 5 to 15, the 
number of fall litters increases from an average of 2 to an average of 
6 per lann, as shown in table X. Abo\~e this point, although there is 
a wido variation from farm to farm, there is DO general increase in the 
Dumber of taU littors until the spring litters e-xeced 35. In other words, 
on the farms studit"d there was a tendency for the fall pigs to decline 
in relative importance as the number of spring litters increased. 

With an incro8.8e in the size of the hog enterprise the li\'estoek in­
come per man also rosc, increasing from an a \'crago of $1,828 on farms 
with 1 to 5 litt~rs in 1929 to u,osa on farms with 36 to 40 spring litters. 
A large part of this increase, however, was from the feeding of a large 
numbeT of stecrs "'hicb rose from an average of 4 to 53 head per farm. 
}:\'en though the livestock income per man increased with the number 
of hogs raised, the income per sow tended to decline 8-8 the number of 
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litters per farm increased. That is to say the livestock income per man 
rOS8 much less than the number of pigs. Another manifestatiGo of de­
clining returns from a larger number of litters is seen in the fact that 
the returns per $100 of feed were smaller where there were larger hog 
enterprises. 

NUMBER LITTERS OF FALL PIGS 
Figure 11 shows that the net fann income increases as more 

fall litters are raised up to about 20 fall litters in 1929 and to 
about 15 in 1930 (that is, to about 15 and 10 litters, respectively, 
above average). After these points there appeared a clearly 
defined tendency for the income to decline as the larger number 
of fall pigs received less careful attention or exceeded the num­
ber that could be handled to advantage with available equipment 
or with available feed supplies. Sometimes, also, the larger 
amount of time required by hogs began to cause some lack of 
attention to other enterprises. 

The divergence of the curves of regression or relationship as 
between different types of farms which was mentioned in dis­
cussing the spring pigs is more marked here, as is shown in fig. 
12. Few farms other than hog farms raised more than 12 or 15 
litters of fall pigs. The net income on the hog farms, which 
presumably were better equipped to care for the pigs, increased 
until about 20 litters were raised. Beyond this point the dimin­
ishing returns mentioned in the previous paragraph set in. On 
the dairy fanns there seemed to be a greater benefit from 8 small 
number of fall pigs than on the other types because of the op­
portunity to utilize skimmilk. There were no records, however, 
from dairy farms with more than about a dozen litters. On the 
other types of farms additional fall litters beyond 7 or 8 seemed 
to add very little to the net income. 
. The management return was affected much less than the net 
income. On the dairy farms, in ·1929, the farms with five fall ..... '- . -, 
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litters made management returns about $250 greater than the 
dairy farms with no fall litters. The dairy farms with 10 fall 
Jitters showed profit. about $150 less than those with 5. On 
the hog farms management returns increased about $200 from 
no fall Jitters to 20. On other types the change was at a smaller 
rnte than this. 

In tu.ble XI we find that incroo.ses in tho number of faU litters ale 
closely D.ssoriatod with corresponding increases in tho number of spring 
pigs. Between.s and 30 fall litters there is an increase in the amount 
of labor used of about 10 months. There WQS also an incn!8.se in the 
number of steets fed from 10 to 28, and partly 88 a result, there wu 
an inero8.sc in the livostork income per man, which amounted to about 
$2,000 in 1929 and to $1,500 in 1930. 

The incroase in the number of fall litters generally indicated that a 
larger proportioD of tho aoWd were being bred for two litters per year. 
Contloqucntly tho hog income per sow increased somewhat with the 
larger number of pigs. At tho same time where a larger number of 
litters was raised thero was generally a smaller return per $100 of feed 
fed. This was much more marked in 1929 than in 1930. 

THE HOG INCOME PER SOW 
The income per sow is frequently referred to as an index of 

the profitableness of the hog enterprise. Table XII and fig. 13, 
however, show that the returns of the farm change much less 
than the returns per sow would indicate. A large income per 
sow is generally due to a large production of marketable hogs 
per sow. 

This larger production may be obtained by raising more pigs 
per litter and getting a greater rate of gain on them. In this 
case a larger net income and profit may be expected. Or it may 
result from breeding the sows for two litters per year instead 
of one. In this case, there may be a neglect of other enterprises 
in order to tllke care of the fall pigs, or the gains may cost more 



TABLE XI NUMBER L1TI'ERS FALL PIGS 

No. No. feeorda Livotoek Increue No. Returns per HoB' Income 
fall 1929 and No .• prlns )f.;mth. per man .teers $100 feed per BOW 

lit ..... 1980 Utter. labor I fed I ' I combined 1929 1980 1929 1930 1929 19aO 

• '9' 1( 22 ' .. 88 '1801 14 ,162 '118 , .. 8 $111 
1- & 8.8 10 21 2316 1886 10 158 119 167 14. 
6-1. 288 18 23 2760 2262 1& 160 116 176 168 

11-16 114 18 2. 8405 24117 26 1(0 120 176 155 
16-20 .. 22 2 • 8807 2882 89 144 115 196 16. 
21-26 II 21 80 4660 8060 88 120 II. 178 15" 
26-80 8 25 81 4376 8660 28 15. 185 176 11' 
81 50 • • 28 4260 8760 •• 128 108 162 "8 

TABLE XII. HOG INCOME PER SOW 

Hog Liveatoek Inerease Income per 

I 
Return per I Inoome Beet I Pereent expenl8 

Income No. recorda per man '100 Invested $100 feed .. r. Income to Income 
perlOw I I I I cow per head I 1929 )930 1929 1980 1929 1930 1929 1980 19~9 1930 

• - 28 I - ,16'16 , - $18 1- $127 1101 118 - '9 , 1- 66 9 .. 2411 1068 " 8 182 80 89 8 e. 110 
66-106 84 165 2111 16"1' 15 II 189 108 86 16 61 '5 

106-11)6 202 251 2436 209. 16 12 168 118 91 10 48 n 
166-206 .. 8 182 2900 2807 I. " 15' 121 98 20 .8 6. 
206-266 85 68 2969 2696 I. 14 150 125 100 20 47 74 
266-806 •• 26 8066 2460 19 15 16. 116 95 18 '2 '2 
AIY-v"l 'HID 2' • 8207 2267 20· 15 159 119 109 28 52 86 
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because' a larger part of the growth of the pig occurs duriug 
the wintel' when more labor is needed and when there is no 
possibility of producing cheap gains on pasture. When the 
greater income pcr sow is obtained by the production of two 
litters, therefore, the increase iu net income and profit may be 
small or entirely absent. 

In fig. 13 we see that the net income increased with the iucome 
per sow, at least up to $200 per sow or about $40 more than 
average. In 1930 the rate of increase was smaller but after the 
point of dimhlishing net return was reached, the decline in re­
turns was also smaller than in 1929. From average income per 
sow to $100 greatcr than average the management return on 
the farm increased about $150 iu 1929. 

In table XU it is shown that a8 the income per sow increases up to 
about $200 the livestock income per man aDd the returns per $100 of 
food both ineroa.se. But after tbis pOint is reached no appreciable change 
takes plaoo in those factors. The percentage of expense to income, 
however, continuos to bU, and the rate of turnover of the invested 
capital eontinues to rise until the bog income amounts to $250 to $300 
por BOW. 

NUMBER OF BEEF CATTLE FED 

Slightly over half the farms on which records were obtained 
sold no more than five head of cattle and, consequently, can 
hardly be regarded as haviug a beef enterprise worth consider­
ation. Ont of the records obtained only 8 in 1929 and 18 in 
1930 fed over 125 head_ Thus we may say that for the purpose 
of onr present discussion, the beef enterprise varied between 
5 and 125 steers. 

Figure 14 shows that the farms feeding 90 steers more than 
the average, or slightly over 100 head iu all, iu 1929 had net 
ill~omcs about $1,000 greater than the average net iucome. After 
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the payment of interest on funds borrowed the remaining net 
income was about $500 greater than average. In 1930, with 
relatively unfavorable price relationships, the corresponding dif­
ference in net income amounted to less than $200. In the man­
agement returns on the same farms in 1929 the men feeding 100 
steers in all showed profits about $600 greater than the average, 
while in 1930 their profits were $300 less than average. 

In 1929 the curve of regression suggested that the net income 
before interest was paid began to decline after about 160 head 
of steers, while the net income after interest payments declineq 
after about 140 head. The profit, on the other hand, turned 
downward after the enterprise reached about 130 head in 1929 
and after 80 head in 1930. 

A. the size of the beef enterprise incr~, the number of hogs 
tended to increase 'ftith it but at a slower rate as shown in table XIII. 
On the farms feeding over 125 steers the Dumber of litters of pigs aetual­
ly declined as attention of the operator was centered on .cattle feeding 
8S a specialty and to the exclusion of other enterprises. 

With the growth of cattle feeding, the .. mount of labor used on the 
farm foJIowed a trend much like that of the size of the hog enterprise, 
cxeept that the farms :reeding over 125 steers used many mote months 
of labor than the smaller ones. Both the livestock income per man and 
the Tate of turnover on the capital invested increased almost in a 
straight line with tho size of the beef enterprise. The returns per $100 
of foed, however, declined rapidly as the number of steers fed increased 
from 5 to 30 or 40 head. After this the decline continued but at a 
slower rate. The hog income per sow showed a tendency to rise as 
more 8teers were fed and the pigs were used more and more to follow 
the cattle. Another change' occurred in the financial ratios as the size 
of the feeding enterprise grew. The more steers bought to feed, the 
higher became the percentage of e%pense to income until on the large!t 
feeding farms it was nearly half a.ga.in aa high as where the small .. t 
number of steers was fed. 



TABLE XIII. NUMBER OF STEERS FED 

No. 
records Beef Ineome Llvestoek ineome Income pel' Return per Percent ex-

No. , ... .... h ... Li ...... Monthl per man ,100 lnveated '100 feed peJlJle to lneome ...... and , .... 
tal 1930 .... - I &rinKI I I I I bined 1929 1930 Fall 1929 1990 1929 1990 1929 1930 1929 1930 

0- • ••• '21 •• 11 • •• '2265 ,1'187 ... '" ,158 ,122 '5 •• 0- •• ... .. 11 .. • •• 2763 1906 .. 12 14 • 111 .. • • 2&- 46 8. .. ,. 18 • •• 3261 2471 .. " 136 I •• .. ., 
41- 65 •• 21 ,. 20 • 21 3938 262' .. " 135 I •• 52 82 _ .. . , •• 18 21 • 21 8775 2996 .. I. ," 119 • • '2 

I~~'i:~ -"'': •• 19 2' II 28 5568 8436 20 " 12. ., •• .. ., 20 ., • •• 4988 3906 28 16 '" 10' .. ,. 
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BEEF INCOME PER HEAD 

Figure 15 suggests the increasing costs of obtaining a higher 
beef income per head of cattle. In 1929 on farms which received 
an average beef income $30 per head greater than average, the 
net -income was only about $500 greater than average. After 
the payment of interest charges it was only about $350 greater, 
and profit was only about $100 greater than average. In 1929 
there was no perceptible difference in management returns as 
between the farms with a beef income per head $10 less than 
average and those where it was $15 greater than average, but 
outside these limits this factor caused some variation in the 
profits. 

In 1930, with unfavorable price relationships, there was a 
much smaller change in the net income with variations in the 
beef income per head. In the profit there was no apparent change 
that could be attributed to this factor. In other words, in 1930 
the higher rates of income from beef on some farms were com­
pletely absorbed in the feed and other expenses required in ob­
taining them. 

As the income from sales of beef per head of all the cattle on the 
farm incroases, we find in. table XIV that an increase oceurs in the 

TABLE XIV. BEEF INCOME PER HEAD 

Beef incomel No. recOI'dI Llvestoek in- Income per 'Return per 
~he~ ,o-~~~~~~~.~.~~~pu~~m;.~n~~'~l~OO~in~~~red~+-~$~l~OO~f~~~ 

I 1929 I 1930 1929 I 1930 I 1929 I 1930 1929 I 1930 
I I -1'0-$16 - 16 $ - $1300 $- $12 $- $118 

- 15- 1 - 81 - 1599 - 11 - 10" 
0 1< '3. .,6 2849 1818 '6 12 161 11. 

16 2. ... 228 2451 2366 11 18 16' 11~ 

3 • .. '63 .6 8000 2789 11 1< 16. 128 

•• • 9 3 • • 8429 2886 16 11 '.4 161 
60 .4 12 • 3768 2650 1. 16 14' 21. 
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rnte qf turnover on the capital invested in the farm, in the livestock 
income per maD, and in the income per $100 of feed. Each of these re­
lated factors, however, increases with the beef income per head at a . 
diminishing rate. The beef income and the hog income per sow increase 
together. It soems likely that the farmers who are better than average 
feeders of cattle are abo generaHy good feeders of hogs. Another reason 
was suggested in the last section. That is, beef income per head in­
creases with the number of steers fed, and as more steers are fed the 
hogs are used more and moro to clean up after the steers. The I ~ pick 
up" by hogs following cattle may make up some deficiencies in the hogs' 
ration. 

DAIRY INCOME PER COW 

In order to obtain high income per cow it is necessary to give 
close attention to the dairy. Wher£: the dairy enterprise is a 
relatively minor source of income, close attention is likely to 
result in some neglect of other enterprises and a corresponding 
loss of income for the business as a whole. For 1929, table XV 
suggests that, for the group of farms as a whole, about $130 was 
as high a rate of income per cow as was likely to be profitable. 
For other years with different relative prices for dairy products 
as compared with alternative farm products, the point of maxi­
mum advantage might be expected to be somewhat different. 

Figure 16 shows that the point of ma."imum advantage for 
this factor is higher on specialized dairy farms than on farms 
of other types. Thus on dairy farms the net income after in­
t.erest payments continued to rise until the dairy income amount­
ed to about $160 per cow, or $60 above the average for the 610 
farms. The profit eontinued to rise until the dairy income was 
between $180 and $200 per cow. On farms of other types, how­
ever, changes in the dairy income made very little difference 
up to $120 or $140 per cow. After this point both net farm 
income and the management return began to decline. The fact 
that the decline sets in at a point about $40 per cow lower on 
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other types than on dairy farms seems more highly significant 
than the absolute difference in net income or management re­
turn at any given point. The more important a given enterprise 
is, relative to the rest of the farm, the farther it will pay to con­
centrate attention on its management. The smaller the enter­
prise the sooner we encounter the point of diminishing returns 
as we give it more managerial attention, with a consequent re­
duction in the care to other sections of the business. 

In table XV it is shown that, in 1929, the livestock income per man 
tended to rise with the dairy income per milk cow until it amounted to 
about $135 per cow, but no further. The returns per $100 of feed and 
the hog income per BOW also followed a similar course. They seemed 
to rise until the dairy income per cow wa.s between $120 and $140 per 
cow and then tended to turn downward as a still larger income was ob· 
taincd from the dairy herd. The same tendency shows up again in the 
income per hundred dollars invested. 

LIVESTOCK INCOME PER $100 OF FEED 

The income from productive livestock per $100 of feed con­
sumcd by income-yielding livestock is a significant measure of 
managerial and feeding efficiency. This is influenced both by 
the selection of the ration and also by the judgment of the far­
mer in selecting his stock. With hogs the feed generally con­
stitutes about 75 percent of the total expense chargeable to the 
enterprise .. With fattening steers it is from 75 to 85 percent. 
With dairy cows, where more care is required per cow, the feed· 
comprises 50 to 60 percent. But if we take together all the live­
stock enterprises on the farms which we have been studying, the 
feed will aIllount to something like 75 percent of the total ex­
penses on livestock. Therefore, an income of about $130 may 
be considered as necessary for each $100 of feed before the com­
bined enterprises can be regarded as breaking even on all the 
cost elements used. 

Figure 17 shows that for 1929 the net income of the farms 
studkd rose until the returns per $100 of feed amounted to about 
$200 (about $60 more than average) ..After this point the net 
income as well 8S the management returns from the farm tended 
to remain constant or to decline. The net income after deduction 
of interest charges also increased with higher returns from feed. 
On this curve t.he decline set in at about $160 per $100 of feed 
fol' the y .. ars 1927, 1928 and 1929. 

In 1930 the livestock income per $100 of feed averaged $116, 
which was $30 to $40 lower than in the earlier years. This 
differed considerably from farm to farm with the time of year 
when the farmer sold the greater part of his livestock crop. As 
between farms in 1930 the net income and the management re­
turn varied less with the returns from feed than in the earlier 
and more favorable years. Indications were that the point of 



]53 
\ 

• zoo. 

i··~ 
I ~. -r,-:;±;;.y-+-H 

"--~-... -1000 N'TU; IOTI:RUT ... ., ..... 

!i 

• 

V:::: f.-.... 
~:li;?'" 

~-.,.-\r., 
-

-

Fir. 1 T. Livestock Ihcome JlU' ,100 01 feed 88 related to net ifl.eome and proftL 
I 

maximum advantage for 1930 was probably at about $200 per 
$100 of feed, or about $80 greater than the average, as compared 
with $60 greater than average in the three earlier years. 

At first thought one might expect that the net income and 
management returns would increase practically in a straight 
line with returns from feed. Why do they not do SO, The 
cxplanation seems to be that bighcr expenses in other directions 
are necessary to get the highest possible returns from a given 
livestock enterprise. With the same feed consumption a higher 
total return may be obtained by more care and lahor. The high­
est produetion per unit of feed is commonly obtained from high 
grade and more expensive stock. This stock requires a greater 
investment, on which the interest charge i~ greater than oa 
mediocre stock. In several different directions, greater rates of 
return from livestock require intensification in that particular 
enterprise. This makes it more difficult for the farmer to handle 
as large a business. Thus the gain in efficiency is likely to be 
offset by a loss in Bize of enterprise. In each enterprise there 
is a point where it is profitable to stop intensifying in order to 
get the most advantageous balance between efficiency and size 
of the particular enterprise as well as between it and the rest 
of the farm. 

It may be true that the point of optimum returns per $100 
of feed varies somewhat as between different livestock enterprises, 
and it would seem likely to vary as between different feed and 
Iiveslock price ratios. Unfortunately the data at hand did not 
permit .. separate examination of returns on feed from different 
enterprises. An examination, however, was made of the curves 
of relationship as between different types of farms represented 
in the 1929 records. On the hog, beef, dairy, crop and diver­
sified fnrms the points at which the curves tUllled downwards 
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varied by only a few dollars. The principal difference between 
types of farms was that the curves showing variations in net in­
come and the management returns rose more steeply on the 
steer feeding farms than on the other types. This may be ex­
plained by the two facts that, a larger proportion of total in­
come generally comes from the sale of livestock on these than 
on the other types, -and that in this year there was a rather 
favorable price relationship between the prices of corn and of 
beef cattle. . 

Table XVI shows that as tho returns per $100 of feed increased, the 
rate of turnover on capita.l increased, and the percentage of expense to 
income declined. Changos in these factors, however, became small after 
the retUTDS amounted to about $200 per $100 of feed. The same is true 
of the acres of crops handled per maD, which declined 8S the returns 
on feeds rose to about $200. 

Tho total livostock income per man increased with the returnIJ on 
feed until. this was somewhere between $150 and $200 and thel'ca.fter 
showed DO definite trend. Hog income per sow and dairy income per 
cow showed some tendency to rise with the higher returns per $100 of 
fced, but not as clear a trend a.s might be expected. The beef income 
per head, of all cattle, however, rose sharply from the lowest to medium 
rates of return on feed, thereafter remained at about the same level 
for a time and then declined aga.in~ 

EFFICIENCY IN USE OF COST ELEMENTS 

To achieve a high net return the farmer needs to give attention 
to economy in the use of the cost elements as well as to get the 
greatest possible returns from the income-yielding enterprises. 
Among th~ cost elements we find the effective use of labor to 
be, generally, the most important consideration. The supply 
of labor on most farms is likely to be rather narrowly limited. 
Hence the great amount of attention given to the means of ac­
complishing as much as possible with it by the aid of labor­
saving layout of field. and buildings and by the use of relatively 
large power and equipment outfits. 

As a measure of the effectiveness with whieh the labor was 
~mployed, it was decided to usc the acres of crops raised per 12 
months of labor. This factor was found to be affected by the 
intensiveness with which labor was applied to the crop or live­
stock enterprises as well as by the efficiency with which it was 
used. It was therefore unsatisfactory as a mehsure of efficiency 
of labor alone. This is one of the many cases where two measures 
of performance might be more satisfactory than one alone. 
Nevertheless, definite and important relationships were found 
between this factor and the net income and profit, showing that 
even as an expression of a mixture of two sets of influences this 
factor may be well wOl'th using. 

An examination was made of the e,'<pense per acre for crop 
equipment, as a measure of the economy with which the needed 
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machinery ill provided. But in spite of the large amount of 
attention and discussion given to economy in capital invested 
in equipment, this was found to be of relatively small importance 
as an influence on the farm's I'ctUl'lUl. Also it did not represent 
a single homogeneous influence. 

MONTHS OF LABOR USED ON 'l:HE FARM 

It is shown in fig. 18 that net income increased with the amount 
of labor used, as between farms. This held true until 20 to 25 
months labor more than average was used. Since the average 
was 22 or 23 months this means that net income increased up 
to about 45 months. After this point there seemed to be but 
little change, although there was some tendency for income to 
decline after this point. 

In the earlier years of the study there was but little change 
in management returns as between farms using different amounts 
of labor until about 30 months were reached. After this point 
a definite tendency to smaller returns appeared. In other words 
the wages of the additional labor more than consumed any in­
creases in value of the farm output. There was, in some areas 
and in some years, a suggestion that the management returns 
tend to reach a low point at between 27 and 30 months of labor, 
to recover between this and 35 months and to decline again at 
36 or 37 months. The farms using 27 to 30 months of labor are 
those which employ one man the year round in addition to the 
12 months of the operator's labor plus 3 or 4 months of family 
labor. but which are not large enough to need additional help 
in the busy seasons. Consequently the available labor is likely 
to be only partly utilized during several slack months. Like­
wise the farms using 36 or 37 months of labor are generally the 
ones which employ two men the yeaF round but no supplemen­
tary labor in the busy seasons . 
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In 1930 with unfavorable prices and poor crop yields, the net 
income increased less with added months of labor than in the 
earlier years of the study. Also the management return de­
clined more rapidly, and the decline was continuous from the 
start instead of setting in after the average amount of labor 
was reached. 

Table X V II show~ that a.R more labor Wa.t!l used the acreage in corn 
anel tho number of litters of pigs raised increased almost in 8. straight 
line. This was true for all types of farms combined, but as we shall 
~oe later tho relationship varied lIoomewhat &8 between different typos. 
The number of Bteers fed increased somewhat' more rapidly as more and 
more labor was used and as we ehanged to larger farms where there 'Was 
a tendency towards more cattle feeding relative to other enterprises. 

Labor is generally recognized as the eost element which requires the 
greatest application of managerial attention. Thus the amount of labor 
availoble on a farm ","hieh is being operated under a given technique 
and with a given managerial ability may be ILs8umed to determine pretty 
definitely tlte aggregate size of the productive enterprises. Naturally 
the size of a spccific enterprisc, Buch 8S corn or hog~ will vary with 
the labor ill a difforent ratio depending on t.he number aud size of the 
other enterprises present. Consequ~ntly we expect a closer relationship 
betweon months of labor and size of a given enterprise on farms of the 
same type. 

In fig. 19 are shown the general curveg of gross relationship between 
months of labor and acreage in eorn, and between months of labor and 
litters of pigR by types of fanns. For this part of the study the records 
for )920 and )930 were combined, since there was but little cbange in 
tho physical organization of the farms from year to year and the larger 
numbn of re~ords helped to flmooth out those fluctuations in the curves 
which were duo t.o ehanco variation within small groups of farms. 

TABLE Xvn. MONTHS LABOR 

I 
No· .... ...t.1 Month, labor 1929 and Com Sorlne Fall No. ateerl 
1930 com- ...... Utter • Httue 'od 

blned 

10 or under a ,. , • -
11-16 2 •• -. • • -16-20 ._1 .. 1 • - • 21-26 29. .. I_ • 1 • 
2"-'1' ••• .. 1 • I 18 
31-36 8. • 1015 20 • .. ....... 51 lIT .- I ,8 
41--46 11 lSI •• • '8 
4.6-fiO 11 III 1. • .6 

61 and over 11 18. ,. • 9. 

Tbl) a.cteag8 in eorn and the number' of litters of I!Ipriog pigs both 
showed a tendency to rise in almost straight lines as the amount of 
labor u8t'd on tbe farm waa increaRcd. The GOrn acreage increased at 
an increasing rat.e until the total labor amounted to about 25 months. 
After this the rate of increas8 in corn acreage slowed down. The num­
ber ot litters of pigs did Dot exhibit any clear tendency to change in 
the ra to of rise. 

As between types of farme there were some clear dift'erenc6s i. the 
rate of inol'ease in the size of these two outstanding eaterprisos. Of 
eourse~ the more a farlD is spocialized, the closer the relationship be­
tween montha of labor and ai..u ot the major enterprise. Thus the rate 
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of. increase in the acreage of corn was greatest On the cash grain farms, 
next greatest on the diversified farms, and was least on the dairy farms. 
The rate of increase in number of litters of pigs was greatest on hog 
farms and least on cash grain farms. 

The general tendencies shown in fig. 19 are clear between 
groups of farms using different amounts of labor. But within 
each group there was a wide variation, as is shown in fig. 20 
for the group of di ... ersified farms. Within some of the sub­
groups of farms using about the same amount of labor, the 
maximum range in the acres of corn or of litters of pigs is al­
most as wide as the entire range for this type of farm. The 
distribution for other types of farms was ... ery similar to that 
shown in fig. 20 for the diversified farms. 
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Fir. 19. Variation in average aCl'e!l of corn and Dumber litters of ,pring pip with 
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CROP ACRES PER MA...~ 

The number of acres of crops handIed per man-year (Le., 12 
months of labor) is an inverse measure of the intensiveness of 
the business; that is, of the relative proportion of labor to land. 
It is also influenced by the effeetiveness with which labor is used. 
It therefore represents a composite of two influences rather than 
one. 

In fig. 21 is shown the relationship of acreage of crops per 
man to net income and farm profit. In general net income in­
creased almost in a straight line with acres of crops per man. 
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Net income aiter payment of interest charges increased more 
rapidly up to between 60 and 70 acres than beyond this point. 
There is probably but little difference in the interest charges 
per acre on large as compared with small farms, but the farm 
that is being operated more extensively yields a smaller total 
return per acre and consequently the interest takes a larger 
proportion of the gross income. 

The profit or management return for the earlier years, as 
shown in fig. 21, rose until about 100 acres of crops (10 to 20 
acres more than average) were being handled per man and there­
after tended to decline. In 1930 greater losses were encountered, 
because of fnlling priees and a partial crop failure, on those 
farms wh~re most effort had been invested per acre in an attempt 
to get a high yield. 

It was thought that the rates of returns from labor might 
vary as between the more extensive types of farms and those 
where a larger proportion of the effort was apent on the elabora-
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Pig'. 21. General reJationship of crop acres per man to net income and profit. 

tion of crops into livestock products. Consequently the farms 
were divided into two groups, one containing the diversified 
farms and those getting the greater part of their income from 
crop sales and the others the livestock types-hog farms, com­
mercial cattle feeding, cattle raising and dalrying. The results 
are shown in fig. 22. -

There is relatively little difference in the curves of net re­
turns or profits as between the two types of farms until about 
100 acres of crops are being raised per 12 months of labor. After 
this point the difference is clearly marked. The returns declined 
rather sharply as the land farmed per man rose above 100 acres 
on the livestock types of farms. On the crop farms the net re­
turns continued to rise, at least up to 170 acres per man. The 
profits, however, began to decline after approximately 140 acres. 
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It is shown ·in table XVlIT that, as the acreage of crops handled per 
man increased, there was a tendency for the livestock income per man 
to risc abo. But, on the other hand, with an increase in the total 
acreage and in the livestock at the same time, there was a strong teD­
dency for the work to be more superficial in nature. CODsequently we 
find that with the increase in acroll of crops raised per man, there was 
a tendency to lower yields of corn. Also tho rate of turnover on capital 
invested declined from $17 per $100 on farms where 50 aeros of crops 
were raised per man to $12 where 200 or more acres were raised. At 
the same time the returns from livestock per $100 of feed declined from 
about $150 to $107. . 

LIVESTOCK INCREASE PER MAN 

The gross income from livestock per 12 months of labor was 
examined as one measure of the effectiveness with which labor 
is used and as an indica.tion of the emphasis placed on livestock 
production. It was not used as an independent factor in the 
multiple correlation study because it would largely have dupli­
cated influences already covered jointly by factors representing 
amount of labor used, hog income per sow, beef income per head 
and dairy income per cow. Table XIX gives some idea of the 
gr06S relationships between the livestock income per man and 
four of the other factors. 

As the attempt was made to produce more Bod more livestock per 
man the percentage of expense to income at first declined. But &8 the 
livestock income per man rose beyond $4,000 in 1929, and above $!i,500 
in 1930, the percentage of expenso again beca.me less favorable--refleet· 
iog the difficulty of handling larger and larger livestock enterprises with 
the lIame amount of labor. 

The rate of turnover, or income per $100 invested tended to rise with 
the livestoek income per man. A larger investment in livestock was 
~nerally necessary to a larger livestock income por man. Also the 
turnover of capital is rapid OD the investment in livestock. Therefore, 
'we find a fairly dose relationship between livestock income and rate 
of turnover. 

It might be expected that the production of more income per man 
from livestock would impJy a reduction in the 8ize ot the crop enter­
prises. But the two seta of enterprises are very closely associated. It 
more live8tock are to be raised it is Decess-ary to produce more feed 
crops for them. A relatively small proportion of the farms bought large 
amounts of feed. Thus the size of livestock enterprises was generally 
an indication of labor effioeiency which carried over into other branches 
of the business as well. Thus the acreage of arops increased along with 
the income per man from livestock except on a small number of special­
ized li'\'ostock farms where the effort was actually centered on livestock 
at the expeose of the crops. ~ 

ThO) returns per $100 of fc('d iocrt'ppd along with the livestock in­
eome until tbi!!!. amounted to about $4,000 per man. Beyond this point 
tho fluctuation in return!!!. from f('ed was rather erratic, partly because 
of the 8ID.all number of eases iD. each class in table XIX. There appean, 
howt'ver, to be a rather eJea.r tmdency for livestock. returns higher than 
t4,OOO per man to be aeeompanied by a decline in the returns from feed. 
Again the eft'ort to apread labor over too large IUl enterprise is aceompanied 
by a 1018 of efficiency. 



TABLE XVllI. CROP ACRES PER MAN 

I No ...... "'" I 
Income Return No. 

I CroP aeree 1929 and Aor .. YIf;!ld per $100 per 1100 • prinr No. fall 
_man 1930 com.. com co,. Inveated feed litter. litter. 

bined . 
10 - 85 10 .. '5 ,,7 $154 • 1 
80 - 55 111 ,. '0 17 "0 11 • .6 - 75' 298 58 47 16 139 12 S 
76 - 95 881 71 ,. 

" 131 " 5 
96 - 115 257 .0 .. 13 129 15 , 

116 - 135 160 101 •• 18 12' " • 186 - 155 50 11. 41 1. 132 15 7 
156 - 196 .. 141 42 18 ". 17 6 
196 296 6 180 41 12 107 19 10 

TABLE XIX. LIVESTOOK INCREASE PER MAN 

Livestock Increase I No records 
per man I 19-29 I 1980 

I 00 - "0 - 16 
560 - 1050 19 tAl 

1060 - 1660 66 lB. 
1560 - 2050 117 16' 
2060 - 2550 18. 1 •• 
2560 - 8050 10' .. 
8060 - 3660 00 38 
3560 - 4050 .. 80 
4060 - 4550 20 9 
4560 - 6060 18 10 
&060 - 6050 20 9 

Above 6060 11 1 

I 

Percent expense 
to income 

1929 I 1930 

- ., ., .2 
46 76 .. 71 
'5 70 
46 67 ,. O. 
48 69 
47 72 
63 86 
69 7. .. 100 

I 

Income per 
1100 I e ted nv, 

1929 I 1930 

1- 110 

" 10 
1fi 11 
1fi 12 
16 13 
17 " 17 16 
20 17 
18 19 
18 18 
21 21 
23 .. 

I Month • 
labOl" 

.0 
28 
29 
23 
21 
22 
2Z 
28 
29 

p .o. •• 1 
I per man I 

7. 
78 •• .7 
90 
93 
90 
89 
98 

107 
103 
98 

Livestock income 
per man 

1929 1 1930 

$1450 $1350 
2424 1698 
2723 2089 
2693 2009 
2725 2114 
2669 1833 
2570 2533 
2933 2519 
3160 8260 

Return per 
$100 feed 

1929 I 1930-'-

I- I 6. 
149 .7 
145 113 
!fi' 120 
!fi' 119 
!fi5 12, 
161 135 
162 128 
143 154 
131 lOS 
145 Jl9 
!fi' 100 
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RESULTS FOR INDIVIDUAL YEARS COMPARED 
WITH THREE-YEAR AVERAGES 

Will the relationships just discussed hold good for averages 
of two or more years' For each individual farm the values of 
many of the efficiency factors vary widely from year to year, 
as do the net income and the management return. This results 
from changes in. relative prices, in the general price level, and 
in scasonal influences which affect crop yields. If we average 
together the valucs for a given efficiency factor for a particular 
farm for 2 or more years, the result is more typical than for any 
one year. A series of such averagcs might give us a picture 
very different from the list of factors from one single year. 

There were 144 farms on which records were available for 
each of the 3 years, 1927, 1928 and 1929. Starting with the 
curves already developed, estimates of the 3-year average net 
incomes and management returns were made for each of these 
farms. Next the curves were corrected to fit the data more 
closely. Some of thc comparisons afforded by this study are 
shown in tables XX and XXI. 

TABLE XX. STANDARD DEVIATIONS FOR 1929 COMPARED WITH STANDARD 
DEVIATIONS OF s.YEAR AVERAGES BY FARMS 

19Z9 
s.year av. 
1927-1929 

No. farma 610 ... 
W"et tlU'm Incomo 11970 ,14.22 
Manapment return 188' 9" 

Oro.. Ineome per liDO invested • 4.96 • 4.12 
Pereent total .xpen .. to Income 17.2 14.9 

. Paroont Inv .. tment In workiq capital 5 .• '.S 
Total aerw In farm. 101 92.2 
Aerea corn 4. 81 
Yield earn, buahe' 10.11 9.! 
No. litter'll aprlna pip 9.8 9.4 
No. Utten faU pip 5.5 ... 
Hos Income per 10_ I 67.7' • 62.42 
No. steer. fed .6 17 
Ike, Income pel' head • 13.68 I 9.81 
Dairy Income per cow 89.20 28.10 
LlvOlltoc,k Income per lIDO I. 4.'.85 26.04 
Montha labor uaed 9.' , .. 
CI'Op aero ))eI' man 29 " 

.It was found that the 3-year averages by farms varied less 
WIdely than the corresponding figures for any individual year. 
In othcr words, many of the extreme variations were largely 
cancelled out in the avera:;ing process. Table XX shows that 
the standard deviation for net income for 1929 was $1,970, while 
for the 3-year average it was only $1,422. The 1929 standard 
deviation for management returns was $1,334, while for the 3-
year average it was $939. The standard deviation for corn yield 
was lO.8 bushels for 1929, as compared with 9.2 bushels for the 



TABLE -XX[. STEEPNESS OF CURVES BASED ON &.YEAR AVERAGES COMPARED WITH 1929 CURVES 

Grou Income per ,100 invested 
Pereent total expense to Income 
Percen* invutmen* in working capital 

Total aerea: in farm 
Acres corn 

Yield corn 
No. Utter. sprlng pI .. 
No. litter. faU pip 
Hog income per lOW 
No .• teers fed 
Beef incomo per bead 
Dairy Income l)8r cow 

Livestock income per '100 feed 

Month labor ulled 
Crop a~q per milD 

AlJIIUmed change In 
independent variables (a) 

From '10 to '20 
From 8~o to $67 
From 8 0 to 26% 

From 100 to 800 aerea 
From 20 to 100 acres, Cash Grain Area 
From 20 to 100, !"eat of atate 
From 80 to 60 bu. per acre 
From 6 to 26 litters 
From 2 to 12 litters 
From ,80 to lZOO pel' IIOW 
From 10 to 60 steerB 
From '12 to '40 per head 
From $100 to '180 per cow, dairy typu 
From '60 to 1140 per cow, other type8 
From $100 to ,200 per $100 feed 

From 14 to 32 montM 
From fiO to 110 acres, crop nnd :;,:cI ttPeI 
From 60 to 110 8Cru Uvestoek • 

I 
I 

A.odated change tn depen4ent v..-iable 

Net income 

1929 I a-yr. avo I 1929 I 3-yr. avo 

I I - - +11 ••• +$1 ••• 
--$1825 --$1150 - 760 - '700 
+ 1 •• + 2'. + 1 •• + ••• 
+ 27. ••• 

r r 7 •• 7'. 
.1.7. 

1076 
- ••• ... u •• 1050 

• 2. 72 • 62. .2. 
- 7 •• ••• 17 • 7' 

'2' 22. t •• 1 •• 
- ••• - 2' • 12' 2 •• 

••• ... ... .7. 
82' 22' - -
27. • 2. + 22 • + ••• •• • 

7 • - •• • r I ••• r 1 ... + 600 + ... t 1276 t 1176 t 126 ± 175 
.7' ... ••• , .. ... ,7' . .. • •• 

Ca) The changes In the independent varlables usumed were approximately equal to ehanga, from one .tandard deviation beloW to one 
ltandard deviation above the mean In the 1929 fbrura. 
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3-yea,- averages. Similar reductions occurred in standard de­
viations of other factors. Only the total acres in the farm and 
the number of spring and fall litters failed to show reductions 
in their standard deviations of over 10 pereent. The typical 
reduction was between 20 and 25 percent. 

Table XXI gives some idea of the degree to which the func­
tional curves between the independent variables, on the one 
hand, and the 'net income and profit on the other shifted from 
the studies based on individual years to that based on 3-year 
averages. In general, the curves related to net income tended 
to become somewhat less steep, while those related to manage­
ment return showed only slight changes in slope and no pro­
nounced tendency to become steeper or flatter as a group. 

The percentage invested in working capital showed some­
what steeper curves than in the I-year studies, but still re­
mained one of the minor influences. The curves for the per­
centage of expense to income, the number of litters of spring pigs, 
and the ,crop acres handled per man bec8lll.e less steep both in 
their relationships to net income and to management returns. 
The curves for number of litters of fall pigs, hog income per 
sow, beef income per head, and the number of months of labor 
became less steep for net income but remained the same or be­
came slightly steeper for management returns. Other factol'S 
showed no appreciable changes e.."<cept possibly at the extremities 
where the small numbers of cases made tha results inconclusive. 

In no case did the general conformation of the curves change. 
With most of the faetol'S, eurves based on individual years 
could have been used to estimate 3-year average returns, or 
curves based on 3-year averages could have been used to estimate 
retUl~lS for an individual year without serious error. In other 
words, the relationships discovered appear to be highly stable, 
at least during periods when price levels or price relationships 
are not undergoing unusual fluctuations. 

VARIATIONS IN MANAGERIAL ABILITY AND INTER­
PRETATION OF EFFICIENCY FACTORS 

Differences in managerial ability seem to cause a wider varia­
tion in farm returns than any other individual factor. This 
statement is made a priori, for there is no unquestionable method 
by which the ability of the manager may be measured excepting 
the farm returns themselves. In the course of this study the 
question of influence of the manager's capacity and efficiency 
was l'aised repeatedly. How often does an unsatisfactory value 
in an efficiency factor represent an opportunity which has been 
overlooked and how often does it simply indicate that the farmer 
in question is unable to do better because of limitations within 
himself' Or to put the problem in a slightly different way, if 
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a farmer of an inferior grade of managerial ability spends the 
necessary effort to attain what would be a satisfactory value of 
an efficiency factor for a good farmer, will his curve of income. 
rise as would that of the good farmer under the same condition T 
Conceivably thc same change in returns per hundred dollars of 
feed or in the acres of crops handled per man might mean dif­
ferent things for the income of the poor manager and the good 
manager. 

To obtain an answer to this question, however, it is necessary 
to have some sort of a measurement of managerial ability of the 
different managers which is independent of the returns. In this 
case it was not possible to apply psychological tests to the far­
mers concerned nor to use any measurements other than those 
already in the records. It was thought, however, that the re­
lationship between the size of business and the rate of returns 
might give an indication of the ability of the farmers without 
being too greatly influenced by the size of the net income or the 
profit figure. 

The index of managerial ability which was adopted for this 
experiment was obtained by taking a geometric average of an 
index of size of business and an index of efficiency.' The basic 

. assumption is that net returns depend both on size of business 
and on efficiency with which it is operated and that a man of 
given ability will operate at a rate of efficiency which varies in­
versely with the size of his business. Thus if a manager whose 
operating Ilfficiency is represented by an index of 1.20 of the 
average efficiency is found on a farm of the average size we 
would expect him to earn a return to management greater than 
average by about 20 percent. If a farmer operates a farm 1.30 
the average size but at an efficiency of only 80 percent the average 
efficiency, we would expect his management returns to be about 
1.04 the average management returns. 

On the other hand, if we find a farmer operating a farm of 
1.30 the average size and obtaining a management return of only 
1.04 the average, we might conclude that his efficiency was only 
1.04 divided by 1.3D or 80 p.ercent of average efficiency_ 

Ii For this statlstieal experiment there were available only the data in the reeorda. 
Therefore it was decided to use the relative of the percentage of e:xpenae to Income, 
i .•.. the percentage of" expense for the llpec:ifie farm divided by the averaBe percentage 
of the enUre STOUP of farms, 8.11 the Index of economiCJ efficiencY. All a measure of 
al .. of the buBineBII an arbitrary index Will obtained by averaginlf together the rel­
atives of acreage in the farm. amount of labor used and number of Iiveatock. 

Thull. farm with 258 aeres had 120 percent of the average aueage. If it ueed 
29.5 months of labor In the course of the year, thia amounted to 130 pereent of the 
aYer&p amount! of labor. It It had onl,. 90 percent of the average number of live-­
atoek. ita index of alae would be the average of 120. 180 and 90 or 118. 

The Index of number of liveat.oclc waa obtained by addin&' topther the number of 
head of cow .. plua the hUm"ber of steers fed out, plus the number of litten of pilPl. 
plus the number of eWell divided by seven.. Thia number of Uveatack roupl7 cor­
responda to the more common measure of "animal units." 

The index of manege.rial ability wa. now obtained by multiplying the Index of size 
by the Index of etYicicney and extrncUn&, the square root. In other worda the final 
index w ... aeometrio avwa&e of the abe and the elllc1eney, 
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Of eourse the measurement of managerial ability obtained' by 
averaging the index of size with the index of efficiency must be 
recognized as only approximate. This is especially true in this 
casc since only one ycar's data were included in the experiment. 
The total income received, which affects the measure of efficiency, 
is largely affected by abnormalities of .weather and of price as 
well as by the actual efficiency of the farmer. 

For our present purpose it was not necessary that the index 
adopted provide us with an accurate measure of managerial 
,ability, but merely that it give us a figure other than the manage· 
ment return which appears to be definitely related to the man· 
agerial ability. • 

TABLE XXII. INDEX OF MANAGERIAL ABILITY 1929 RECORDS 

Mana~mentl 
, d n ox 

Up to ."'9 
. 50- .60 
. 60- .69 
. 70- .70 
. 80- .89 
. 90- .99 

1.00-1.09 
1.10-1.19 
1.20-1.29 
1.80-1.39 
1.40-1.49 

~:;til~5: 

I e,o. I No. acres 
de man recor oe' 

2 •• .2 .. 
47 18 •• " 108 .. 

10' " .2 •• 70 ., ., •• 2. •• J( •• 11 10. 
10 '0' 

I Return I Live."" I Roo 
Yield per inerealM! Income 
eorn $100 f ed per man per sow • .. $U6 $3160 $156 .. ••• 17S7 ... .. .49 2296 161 .. 14 • 2234 16. .. .61 2482 162 
.8 16 • 2610 167 .. '6' 2809 , .. 
•• 162 3037 11. •• 14' 8122 119 •• , .. 3152 

I 
16' 

54 , .. 8486 20. •• , .. 2891 16. •• 17. 2870 197 

Table XXII shows that several of the more outstanding effi­
ciency factors with which we have been dealing are definitely 
associated with the index of managerial ability. The crop acres 
per man and the yield of corn both rise with the management 
index. The livestock income per man rises with the manage­
ment index exeept that the farmers with the highest management 
indexes seem not to have specialized in livestock production to 
such a great cxtent as the ones with moderately high manage­
ment indexes. The returns per' hundred dollars of feed and the 
hog income per sow increase along with the management index 
but in a lcss regular manner. 

In order to see whether the same curves of relationship hold 
good for the various grades of managers, the 610 records for 
1929 were divided into three groups on the basis of the index 
of managerial ability. Separate curves of relationship to net 
income and profit were then developed for each of the efficiency 
factors which had shown any significant relationship to the re­
turns. Three of the more important of the resulting sets of 
curves are shown in figs. 23 to 25. 

Figures 24 and 25 are fairly typical of the results of this see­
tion of the study as regards those factors related to size of busi-
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Fig. 23. Relationship of number litters of spring pigs to net; income and profit lu' 
grades of managers. 

ness. Figure 23 shows that as the number of litters of spring 
pigs is increased the net income and the profit rise at about the 
same rate up to about 18 or 19 litters (6 more than average) 
regardless of whether the farms are operated by high, medium 

. or low rating managers. After this point, however, the returns 
on the farms operated by high rating managers increase at a 
definitely greater rate than on the farms operated by the me­
dium or low rating managers. As between the medium and low 
rating men there seems to be no definite variation in the trends 
of returns. 

In the ease of the amount of labor used on the farm in the 
course of the year, the net income to high-grade managers rises 
more rapidly with increased amounts of labor from the start. 
With added months of labor the profit tends to decline after 
about 20 months of labor in each group, but among the high 
rating managers the rate of decline is decidedly less than with 
the medium or low rating groups. With this factor the differ­
ences in trends of returns vary more uniformly from low to 
medium, and then to high rating .management groups. 

These differences in. trends between management groups are 
fairly typical of most of the other factors related to the size of 
business. The total acres in the farm, and acres of corn show 
differences in trends very similar to those in fig. 23. The trends 
of returns on number of fall litters and number of steers fed 
are more similar to fig. 24. 

The classification of farms on the basis of the index of man­
agement brought to light another noteworthy variation between 
groups on some of the factors. There is a tendency for the 
highest values of some factors to be reached only in the group 
with highest management rating. Thus the largest acreages of 
corn occurred only on farms operated by high rating managers. 

• 
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None of the low rating managers fed more than 40 head of steers, 
and only one of the medinm rating managers fed more than 80 
head. The same is true of some other factors. The highest rates 
of turnover were obtained only by high rating managers. Only 
5 of the 400 low or medium rating men bad a turnover rate in 
excess of $30 per $100 invested, while seven of the 200 bigh rating 
men bad turnover rates in excess of this :figure. 

Tbe occurrence of a large proportion of farms of large size in 
the higher management rating groups may be explained partly 
by the method used in construction of the management index. 
But tbis bardly explains wby tbere should be no farms at all 
witb medium to large cattle feeding enterprises and bardly any 
with a large corn acreage in the low management groups. Neither 
does it explain the scarcity of higb rates of turnover on the low 
managcment rating farms. 

It seems likely that there is a fairly close correlation between 
the managerial ability of the farmer and the size of tbe farm 
business which be finally builds up for himself. Therefore it 
may be said that tbe general group of factors used bere, tbe man­
agcment index, and tbe size of business are. to a large degree, 
measures of different aspccts of the same thing. 

Among the factors related to efficiency of operation, the live­
stock income per $100 of feed and the crop acres per man exhibit 
tendencies similar to those shown in figs. 23 and 24. The curves 
for the low, medium and high rating groups as classified on live­
stock illcome per $100 of feed are MOwn ill fig. 25. With the 
low group there is less variation in net income with changes ill 
livestock income per $100 of fced thall with the medium or high 
groups. Larger returns on the feed are associated with gre"'ter 
illercases in profit on the high rating farms than on farms of 
lower management ratings. 
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Fig. 25. Relationship of Ih.-estock return. per $100 of feed to net income Bnd 
profh by grades of managers. 

The conclusion to this section of the study is that the curves 
of relationship between most of the size and efficiency factors, 
on the one side, and the net income and profit on the otber vary 
but little with the management rating as long as the efficiency 

. factor is near its mean value. But on some factors, particularly 
those related to size of business, differences in trend often appear 
as the higher values of the effici~ncy factor are approached. The 
curves of profit turn downward sooner on the low or medium 
management rating groups than in the high rating group. 

In several cases the operation of the principle of diminishing 
returns has been clearly exemplified. In this section it has been 
shown that with some factors the point of diminishing returns 
differs between farm.s operated by managers with different rat­
ings of managerial ability. Even though the device used to 
measure managerial ability is not highly accurate, this general 
statement appears to be substantiated by the results of the study. 

The research or extension worker who is attempting to use 
factors indicative of size or efficiency as a basis of recommenda­
tions to individual fanners appears to be on safe ground as long 
as tbe values of these factors are near their means. But as ex­
treme values are approached, more and more care is needed in 
interpretation. In the first place a point of diminishing returns 
ultimately appears, and in the second place this point differs as 
between entrepreneurs of varying ability. 

AGGREGATE RELATIONSHIP OF FACTORS TO 
FARl\I RETURNS 

Table XXIII shows the correlation between the various fonns 
of farm returns and the estimates of the same made from the 
curves of relationship which we have discussed. When the actual 
net income figures were correlated with the estimates, a coeffi-



171 

cient 'of +.88 obtained for 1929 and +.82 for 1930. The 
standard error of estimate was 43 percent as great as the stand­
ard deviation in 1929 and 54 percent as great in 1930. That 
is, the standard deviation of net income for 1929 was reduced 
by 57 percent and for 1930 by 46 percent. On the 144 farms 
which kept records continuously from 1927 to the end of 1929, 
the correlation of the estimated net incomes with the actual 3· 
year averages gave a correlation coefficient of +.92 and reduced 
the standard deviation by 62 percent. 

The correlation of actual and estimated net income after in­
terest payments yielded coefficients for the 4 years of +.85, +.83, 
+.90 and +.87. The reductions in the standard deviations 
amounted to 46, 44, 57 and 51 percent, respectively. The cor­
relation coefficients between actual and estimated management 
returns varied from +.80 to +.84, and the reduetion in the 
standard deviations was between 40 and 42 percent. 

TABLE xxm. CORRELATION OF AC1"UAL WITH ESTIMATED NET INCOME 
AND PROFIT 

Net income 
.f .... intereat M'an8Kement 

Number Net Income payments returna 
y .... (actora 

in atudy. I Percent Percent I Pm"n' Cor. reduction Cor. reduction Cor. reduction 
""". In" _I. In ~ coel. In~ 

8),,1'. avo 18 +.92 .. 
I 

.81 .. 
1927 11 - - r .. . 8' 4 • 
1928 18 

±:8a - .88 .. .8' 42 
1929 " " .9' .7 .80' ., 
1930 " • 8' .. .87 •• . 8' .. 
• Including" the factor, Ineome per ,100 Invested. which w .. correlated to the'man­

"pment return but not to the net Inoome ftlrW'e8. 

Thus we may say that the factors studied accounted for about 
50 percent of the variation in net income and about 40 percent 
of the variation in the management return. The rest was caused 
by influences not reflceted adequately or not measured at all by 
these factors. The difficulty of representing some of the in­
fluences on farm returns in adequate quantitative terms has al­
ready been touched upon. We have here a very different problem 
from thc qualitath'e theoretical analysis of the classroom. 

In addition to those influences which are recognizable in a 
quaiitntive way but not exactly measurable, there are others 
whi.h operate on a few farms but not on all. Peculiar soil or 
topo~raphy or the presence of unusual farm enterprises are ex· 
amples. There are also many influences to which all fa·rms are 
subject but whieh operate only at very irregular intervals. Hail­
storms, periodic inseet pests or outbreaks of plant or auimal dis­
eases are examples of this. The effeets of sharp rises or falls in 
prices are somewhat similar in that they affect differently or-
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ganized farms in different ways. When we consider the number 
and importance of these influences the fact that we have ac­
counted for about 50 percent of the variation in net income for 
individual years and over 60 percent on the 3-year averages 
seems an accomplishment of some importance. 

TO WHAT USE CAN THESE RELATIONSHIPS BE PUT? 

There are two somewhat different applications to which such 
curves of relationship as have been developed in this study can 
be put. One pertains to their use by extension workers in com­
paring individual farms with others or with averages of groups of 
farms. The other is related to the possible use of the curves by 
the individual farmers or by extension men in measuring the 
progress of individual farms from year to year. These may both 
be combined under the question: just what do the "Efficiency 
Factors" indicate and within what limits are their ordinary in­
terpretations valid 7 Thus, it has been generally assumed that 
larger acreages of corn were associated with larger net farm in­
comes. This study suggests that net income tends to increase 
with the acreage in corn only up to about 130 acres in the rougher 
parts of the state and 160 acres in the smoother areas, and that 
above these acreages net income tends to decline. Even more 
specific, fig. 7 shows that in the more level sections the net in­
come increased on an average between $150 and $175 per added 
10 acres of corn between 70 and 150 acres. With this informa­
tion we are in a position to evaluate the influences studied in a 
much more specific way. 

Table XXIV contains information of the type necessary for 
each of the two applications just mentioned. It gives averages 
for the efficiency factors for the state for 1928 and 1929 and 
also data for one particular farm which we shall call Mr. Jones' 
faMl).. Let us suppose that an extension worker in farm man­
~ement is assisting Mr. Jones in the analYsis of his record for 
1929. How can he make use of the information in these curves 
in advising Mr. Jones of opportunities which he may exploit 
further and in warning him against undesirable tendencies 7 

The net income of this farm was about $400 smaller than for 
the average, while the profit was nearly $600 greater. The farm 
was a diversified one, located in the level cash grain area. An 
examination of the efficiency factors for this farm in comparison 
with the average for the group of farms shows a gross income 
per $100 invested of $19.09 as compared with an average of 
$16.50 and a percentage of expenses to income of only 38 as com­
pared with an average of 48. These are both to be regarded as 
favorable deviations from the average. The curves of relation­
ship between these factors and the management return indicate 
that the former should result in a profit about $300 greater than 



TABLE XXIV. COMPARISON OF 1928 AND Ul29 EF1'1CIENCY FACTORS 

. Mr. Jones' farm Average 

1929 I 1928 1929 1928 

Financial fadon: 
$3321 Net farm income (pl1U Int. payment) $3152 $3721 $24600 

Management return $U85 $1163 $ 600 
• 458 

GrOll income per 1100 Invetlted $ 19.09 • 17.23 • 16.60 $ 17.00 
Pereent total expenae to total Income as .?, .8 .7 
Pereent Inver:ted in work!n&, capital 18 ,. 20 20' 

'lbe erop flYstem: ". Aeres in rann ". 20. 2050 

Acre. In corn 70 12 72 71 
Yield or corn. buAhe! •• •• ., •• Value of eroJ» per &ere • 24 • 21 • 26.60 • 27.0S40 

The IIve.tock .ys\em: 
Livestock income per $100 feed S 169 • ,.. • 162 • "5 
No. litters .prlng pip • I. 13.8 12.0 
No. litter. faU pip 8 • • •• 4.2' 
HO&' Income per BOW $ 218 • 133 $ 167 $ 14540 
No. cattle red • • 13 ". 
Reef Income per head • " • 12 • 25 • 2. 
Dair)r Income per cow • 75 • .0 S 100 • ." 

Uee of labor: 
MonthB labor uaed 12 " 28 2Z 
Crop acre. per man 128 111 88 82 
Livestock income ~ man $3041 $2140 $2660 $2411-0 40 

• Approxlmatel)' 



174 

average and the latter in a profit about $250 greater than aver­
age on a farm otherwise like the average. 

An examination of some aspects of the crop system of course 
suggcsts that the smaller total acreage might be expected to re­
duce both the net income and the profit. Since Mr. Jones' per­
formance in general is satisfactory he might well consider the 
possibilities of increasing his income by renting or buying some 
additional land, if he can obtain the labor to work it, but the 
yield of corn was 4 bushels smaller than average and this oc­
curred in an area which usually obtains high yields of corn. The 
smaller acreage and yields of corn wculd lead us to expect, from 
the curves, a reduction in profits of $200 to $250 below the aver­
age. It should be pointed out to Mr. Jones that he has an op­
portunity to increase his profits by attempting to increase his 
yields. 

The ncxt stcp is to examinc the livestock system. The outcome 
of the whole livestock system is reflected in the total income 
from livestock per $100 of feed. This factor is $17 greater than 
average which should result in an increase of profit of about 
$200. The size of the hog enterprise as measured by spring and 
fall litters combined is about the same as average, but the fact 
that the sows were bred for two litters resulted in a much larger 
income per sow, which should increase the profit by about $50. 
In the cattle enterprise we find there were only a few head sold. 
The beef income per head of cattle on the farm was only $14 as 
compared with an average of $25 and the dairy income per cow 
was $75 as compare.d with an average of $100. The combined 
effects of these deviations, aecording to the curves, is a reduction 
in the profit of about $150. 11k Jones should give some attention 
to the performance of his cattle and should either reduce the 
enterprise to a few cows to yield dairy products for the home 
or else should improve his methods and perhaps his stock. 

Finally we come to the use of labor. Mr. Jones used only 12 
months of labor, that is, only his own work in handling this 
farm. He handled 128 acres of crops. According to the curve 
of relationship between the acres of crops per man and the pro­
fit, this should havc resulted in an increase in his profits of about 
$200. The curve also suggests that the profit generally begins 
to decline when the crop acreage per man is pushed beyond this 

pOTinht. . k' bl . h' . .. h e extension wor -er IS a e ill t IS manncr to crltlClze t e 
farm operation in some detail and to appraise approximately 
the effects of good or poor practices on farm income. In the ex­
amplc used it happened that the factors which were examined 
accounted for just about $600 greater profit than average in all 
and that this was the amount by which the profit on this farm 
exceeded the average profit on the whole group of farms for this 
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year. In cases where there is a wide difference between the actual 
and the estimated returns, a further investigation should be 
made of the practices followed in order to discover the reasons. 

USE OF THE CURVES IN MEASURING YEAR-TO·YEAR PROGRESS 

Now let us snppose Mr. Jones to be studying over his own 
records in an effort to measure his progress as compared with 
the preceding year. In the first place he notices that his net in­
come was about $200 greater than in 1928, but his profit was al­
most exactly the samc. Evidently the greater net income was 
offset by an equal amount of added family labor or required the 
use of more capital. The nature of this expense will be shown 
by a comparison of the income statements for the two years. The 
percentage which the expense was to the gross income was actual­
ly reduced and the percentage invested in working capital was 
increased. Thus the business is in a more liquid state and the 
turnover has been greater, but less of the income has remained 
in the hands of the manager as profit after allowing for the value 
of his own labor and the use of his own capital. He therefore 
needs to examine the direction in which his efforts have been 
applied. 

As we go through the list of efficiency factors we find that he 
has hired less lahor and has handled more acres of crops him­
self. The acreage of crops in 1929 was about the ma.,<imum 
consistent with increasing returns, therefore it would be well 
for Mr. Jon~s to consider whether under the peculiar conditions 
of his farm he may have gone too far in this direction. This 
is perhaps the chicf value of au understanding of the curvilinear 
relationships as contrasted with the simpler rectilinear concept 
of efficiency factors according to which any increase in' the 
acreage of crops handled per man would be interpreted as de­
sirable. Here we have an indication of a danger point as the 
yalue of the faotor approaches extremely high figures. The lower 
yi~ld of corn and the lower value of crops per acre than in 1928 
lends some weight to the idea of excessive "effidency" in this 
direction. Mr. Jones seems to have retrogressed in this rcspect 
Blld should give attention to his methods to see if more care in 
some direet ions might not yicld greater returns. 

In the livestock enterprises IIlr. Jones seems to have made 
progress of a more substantial sort. Hogs are the most import­
ant Ii\'~stoc\( enterprise in this farm. By raising two litters pcr 
sow per year the ineome per sow has been increased much more 
than the inqrellse in the average--which is of course influenced 
hy price levels. The income per litter has also increased about 
15 pereent, Ilnd this is approximately explained by the changes 
ill price. Getting two litters per sow per year, however, seems 
likely to have resulted in some economy. The slight impro,'e-
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ment in the beef income per head has not been of much benefit 
because of the small number of cattle raised. Some improve­
ment has been made in the returns from dairy products per cow, 
but as with the beef income, Ilfr. Jones still has a long way to 
go before the cattle will be very profitable. 

Of course Mr. Jones needs to study all other information avail­
able to him on the results of the methods he is using. This other 
infonnation may be obtained from his balance sheets, his income 
statements, his records of yields on other crops, records of rates 
of production by cattle or poultry, and of rates of gains on 
fattening stock. All of this information will need to be studied 
carefully in the light of the specific methods which have been 
used. The farmer's memory and his general knowledge will 
have to be drawn on to a large degree in this process. Furtber, 
in adopting what seem to be desirable changes, the budgeting 
method will need to be used ill order to appraise the probable 
effeets of a contemplated change Oil other parts of the business, 
and to compare the probable results of alteruative practices or 
organizations. 

Thus the use of the efficiency factors, and particularly of the 
curvilinear relationships between these and the farm returns, 
forms only a small part of the process of analysis of the farm 
business. It is, however, a very useful part in that it permits 
a rapid survey of probable sources of satisfactory or unsatis­
factory returns and directs attention to the particular enter­
prises which are likely to be in greatest need of improvement. 
And, of course, the advantage of the curves over the rectilinear 
interpretation of efficiency factors is in that they permit a more 
exact evaluation of the forces at work and indicate points of 
overemphasis as well as of underemphasis. 


