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PREFACE 

THIS manual is intended for the use of those who desire some 
knowledge of statistical methods and statistical results without 
going deerly into technicalities or undertaking mathematical 
analysis; it is hoped that it will be of service to all who have 
oocasion to use statistics in their own business or profession, 01' 
who take an intelligent interest in public affairs. 

It is also designed as a first course in statistics for students who 
wish to proceed further in the subject and. if it serves its purpose 
will stimulate interest in the many fascinating problems that 
await solution, and that can only be attacked by the methods of 
modern mathematical statistics. 

The first part deals with elementary methods and with such 
technical terms and ideas as are indispensable in the handling of 
numbers on a large scale. In the second part the origin of many 
groups of public statistics is shown. their adequacy is criticized, 
and some of the more interesting results which are based on them 
are briefly summarized. This pa.rt is intended as a guide to official 
statistics, not as a compendium or dictionary of them; and the 
problems attacked are given rather as illustrations than as sub
stantial oontributions to knowledge. 

To facilitate the use of the book in the hands of teaohers a 
number of exercises of various degrees of complexity arc given in 
Appendix I. Every serious student of commercial or public 
affairs should be acquainted with the nature of the contents of 
the Statistical Abstract of the United Kingdom; to promote this 
knowledge, and because many pages of headlines and figures 
would otherwise ha.ve been necessary, a large proportion of the 
e:x:a.mples relate to tables in the Abstract for 1909, for which future 
or earlier abst.racts can readily be substituted. 

Appendix II contains a short list of Blue Books which should 
be easily accessible in the Library of every institution where the 
su!>ject of statistics has a place in the curriculum. 

My thanks are due to Dr. Dudfie1d (Medical Officer of Health 
for Paddington) and Professor Cannan for most useful criticism of 
some of the chapters, and to Mr. G. W. Palmer for help and advice 
in the correction of proofs. I shall be grateful for any criticisms 
which will tend to increase the utility or improve the accuracy of 
the book. 

.Reading, 
Decembll1' 1909. 

A.LB . 
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SECOND EDITION 

CHAP.';XVIlI;·,· Consisting of 30 pp., is devoted to an ex
'p(lsttiO!l:of the value and use of Index Numbers. 

A PLAIN 

INVE5TMENT 
GUIDE 

AND 
TO 
FINANCE 

By T. E. YOUNG, B.A., F.I.A. 
Past Pl'esident of the Institute of Actuaries, Past Cbalmu.n of the 

Life Offices' Association, late Head Actuary of the Commel'Cial 
Union Assul'ance Co. 

Crown Bvo, 350 pp., cloth. Price 5s. 

A few of the subjects dealt with:-Trade, Commerce and InduRtry-Mar. 
kets generally and the Money 1Iiarket in particular-Bank of England
Joint Stock Banks-Bills of Exchange-Foreign Exchanges-Bill Brokers
Stock Exchange-Brokers and Jobbers-Bulls and Bears-Sympathy of 
Markets-Causes of the Variations in the Prices of Securities-Effect of War 
on the Prices of Secmities-Dear and Cheap Money-Condition of Trade in 
its Effect on the Prices of Securities and Consols-Accrned Interest as alfeding 
the Cost of Securities-The Return derived from an Investment-Ex·Dividend 
and Ex· Interest, Cmn Dividcnd and Cum Interest-Sinking Funds, 8£",cul ... 
tions and Gambling-The Phase of Commercial Crises in the Course of Trade, 
and the Succession of Sun Spots-Index Numbers, etc., etc. 

H It is carefully and lucidly written, and anyone who dc~ire8 to get a comprebenRhe 
grasp of the financial world at large and of the Stock and Money lttarket3 puticularJy, 
ca.nnot secure a. better or mQre reliahle guide,"-l'ill(lllf"ial Timl'!!, Jan. 4th, 1~.19. 

U Regarded from every point of view this work is really admirnhlc, Rnd the reader 
cannot fail to profit very grcn.tly from its clear cxposition."-Tht Finfl.nn"., . 

"Mr. Young's book truly fulfils the office of guide. Everything that IB neCOAMry fllr 
one to know is expounded clearly and concisely, and the various infiueneeB to which the 
investment market is subject are shown. The book is a veritable t'tJ(U Qtt'""'''' and all 
interested in finance and financial operations should not be without it."-

T'" Finavial Standard. 
U We are glad to testify with emphasis to the excellence of thi. manual. It 1. one of 

the soundest, most carefully written. honest, and lucid manuals on the l!11lbiect dealt with 
we have ever come acrosa."-The /1&Vt8tor'. BeVitUl. 

U This is a book which would amply merit more than ODe notice. No other author is 
better equipped than Mr. Young to supply a real and wide knowledge. Nothing .Upel'· 
flcw will ever be found in his pages. ••• To Bum up, we give a most cordial wekoma to 
& very valuable book. The man who relies on biB experience will learn much from Ita 
exposition of principles, and the student who resorts to It to equip himseU In principle 
will find abundant assistance to him in the at first bewildering world of practice." 

-Pod J/ll{!azi'M and IMUmrvt Mcmlfor. 
"The style is invariably clear and intereoting; and 88 the hook is the outcome of l'Jllg 

experience, it should he found of Bervice both by those who have money to invest and by 
the ordinary student of economics."-Th< /YoUman (Edinhurgh). 

flWe must highly commend Mr. T. E. Young's I A Plain Ouide to Investment and 
Finance' for its Bound reasoning, solid good sense, and wise discrimination." 

-TIv Liwrpoot Pon. 
U It is a remarkable hook in many ways, and is tboroughly worth the price .. ked. It 

should find a place on every business man's desk, for there is certain to be something In 
it that can be learned with adva.ntage. "-Th< Rni<w. 

II Mr. Young's name is familiar to everYbody in the life aasurance wOTld, where he baa 
made a reputation for Bound judgment and an absolute m88tery of his prof_on .... 
From start to finish bis book is couched in Rimple langua/oCc, with expmnationa of the 
few technical terms in footnotes. ••• It is excellently wntten."-77u Poli£y. 

MACDONALD & EVANS, 4 ADAM 8T., ADELPHI, LONDON, W.C. 



AN ELEMENTARY 

MANUAL OF STATISTICS 

CHAPTER I 

NATURE AND USE OF STATISTICS 

1. STATISTICS are numerical statements of facts in any 
department of inquiry, placed in relation to each other; 
statistical methods are devices for abbreviating and classify
ing the statements and making clear the relations. The 
clementary methods are based on arithmetical processes 
of an easy but specialized kind; more refined methods. 
necess~y for certain classes of investigation, involve complex 
mathematical ideas. 

2. Statistical treatment is necessary in a very great variety 
of cases, some of which may be distinguished as follows-

Groups.-If a large number of things or persons have 
something in common, e. g. as members of the same nation, 
workcrs in the same occupation, houses in a defined locality, 
but differ one from the other in respect to so~~ _!Il~asu!.&ble 
charac~e!i~tk. e.g. age, amount of wages, rateable value, 
together they form a statistical group. Groups can be repre
sented by diagrams, tabulated in grades, or described in 
abbreviated form by a't'CTagcs. 

Classes.-If the characteristics in which the things or per
sons differ are not measurable, bqt need separate description, 
e. g. the number of persons in different districts, or in different 
occupations in the same industry, or of houses used for 

B 1 



2 AN ELEMBNTARY MANUAL· OF STATISTICS 

different purposes, a statistical taUe can be wade showing 
in juxtaposition the numbers in various classes and sections 
according to any scheme of classification, and the relative 
sizes of the classes can be indicated by percentagcs. 

Se1-ies.-If the numbers in some group or class are counted, 
or the quantities or values of some aggregate are measured, 
periodically (weekly, monthly or annually), we obtain a statis
tical series, whose nature is most easily appreciated with the 
help of a diagram. 

, 3. Statistics are thus used for describing and analyzing large 
, groups or aggregates, too large or complex to be intelligible 

by simple observation. Thus the affairs of a community, the 
progress of a large business, and the productivity of a country 
need statistical treatment, while the individual, the single 
transaction, the quantity grown in a field do not. The differ
ence is not one of degree only, for when investigation is 
extended over a large area, regularity is obtained, conformity 
to general laws is visible, and new methods of description are 
required, while obseryation of a few cases suggests only 
chance and chaos. There is infinite variety in the constitu
tion of a family, but in a community the distribution by age 
is nearly invariable. Men differ from each other in stature 
and in wealth; but simple mathematical formuIre describe 
the distribution as to height and as to income of the members 
of a nation. Statistics generalize and repair the defects of 
individual experience. 

4. Statistics are specially useful for making comparisons of 
similar aggregates from time to time, or from place to place. 
The significance of one quantity, e. g. the average wage of a 
group of workmen, can only be appreciated by comparison 
with another, e. g. the average wage of another group in a. 
different occupation or district, or the same group at an 
earlier date. The gradual change of the birth-, death- or 
marriage-rates during a. series of years, shows very much 
more than the statements for a single year. Again, it is 
frequently necessary to show the 'felation of one quantity
for example, the total imponation of wheat-to another, for 
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example, the population; or, to take another instance, the 
relation of the total wheat crop to the area under cultivation. 
The choice and exact definition of the aggregates that should 
be thus brought in relation to each other are by no means 
simple matters. 

5. When observations are thus extended, many sources of 
inaccuracy are found to be present, and it is very frequently 
impossible to remove them completely. Statistical results 
are, therefore, very generally estimates rather than exact 
statements, and it is a matter of the very greatest import
ance to learn to what degree of accuracy various statements 
can be trusted, and to obtain methods of neutralizing the 
effects of errors and omissions of all kinds. 

6. Perhaps the principal cause of incorrect use of statistics 
is want of attention to the definition, meaning and limitation 
of each estimate quoted. A total, such as the population of 
England and Wales, or the total value of goods imported 
into the United Kingdom, is generally the result of a compli
cated system of enumeration, in which a large body of per
sons have co-operated, working under printed instructions. 
To know what is included in the total implies not only care
ful reading of the title, II Total value of Foreign and Colonial 
Merchandise Imported," but als.) knowledge of the method 
of valuation, of the definitions of II Merchandise" and of 
.. Imported," and of the nature of the omissions (goods 
brought in as personal luggage or smuggled, etc.). There 
is hardly any total whose full meaning is apparent simply 
from its description; there is always to be implied some 
such phrase as .. so far as the items are included in the 
working definition and enumerated by the staff concerned." 
The total or average used is a total or average of many items, 
each of which satisfies some complex definition; this defini
tion is not thoroughly known till the whole" method of 
collection and tabulation is known. In many cases the 
necessary explanations are given in the introduction to or 
the footnotes of an official report; in others, where informa
tion is not forthcoming, extreme caution is necessary in 

Ba 



4 AN ELE~NTARY MANUAL OF STATISTICS 

using the figures, till a careful inquiry as to their meaning 
can be made. In Part II below, some of the more important 
definitions are given. 

7. It is frequently the case that the quantity as to wllich 
knowledge is desired is not capable of numerical measure
ments. We cannot measure health, poverty or crime; we 
can only measure the death-rate, and count the number of 
persons who receive public relief, and the number of convic
tions. In such cases the measurements can only be used as 

)ri"dications, and their relation to the more important quantity 
must be constantly criticizeu, while other inuications should 
be obtained wherever possible to check the impressions 
formed. Thus the number of paupers changes with altered 
administration, and of criminals with modifications of law, 
and the death-rate differs with age, sex, locality and occupa
tion; but in these cases we have other means of knowing 
and testing the changes in the quantities concerned. 

8. It is very important to avoid mistaking the part for the 
whole. The growth of exports is often used as an 'ndication 
of the general growth of trade, but the more important bome 

, trade has not been measured, and the whole may diminish 
while exports increase, or vice versa~ The number of mem
bers of certain trade unions out of work is published 
monthly, but the percentages based on them cannot be used 
to measure unemployment as a whole without many qualifi
cations. If our definitions are correct they will show the 
limitations in extent of our estimates. Other cautions as 
to common mistakes in using statistics will be found scattered 
through the chapters that follow. 

9. Three of the principal uses of statistics are (i) to give 
correct views, based on facts, as to what has happened in the 
past; how, when and under what circumstances, population, 

l ade, wealth, etc., have grown; and by comparison and 
analysis t~eorch fOT the causes o~s that have taken 
place; (ii) to afford material for flimatee-wl' the...P!:~sent, 
6. g. the probable yield'Of a new tax, the amount of trade that 
will be carried by a new route, the quantity of water needed 
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by a. town; (iii) to make possible a forecast for the near 
future; for this purpose we sluay the CIianges tlJat have 
taken place in the recent past, by the light of the relations 
between phenomena that comparative statistical analysis 
reveals. 

10. The main sources of statistical information are (i) 
official tables published periodically by various Government 
Departments, (ii) the results of special inquiries made by the 
Departments or by Royal Commissions or Parliamentary 
Committees, (iii) monthly and annual reports on special trades 
marle by Chambers of Commerce, trade newspapers and 
private firms; (iv) special investigations made by private 
individuals as to social conditions. All of these have their 
limitations and present special difficulties, and together they 
are quite inadequate to afford sufficient information as to 
most of the conditions of welfare, progress and trade which 
form the subjects of inquiry. There is urgent need for more 
systematic and more complete national statistics. 

11. Even if statistics were complete and perfect, their use 
would be definitely limited to one aspect of a problem, that is, 
the numerical aspect. St.atistical re~ults are essential, when 
judgment is to be formed on any qu~stions that involve num
bers, quantities or value!', but they must always be brought 
into relation with the personal, political, resthetic or other 
non-quantitative considerations that may be of greater im
portance in deciding on a course of action. Statistics only 
furnish a tool, necessary though imperfect, which is danger
ous in 'the hlluds of those who do not know its use and 
deficiencies. A knowledge of methods and limitatioD.'I is 
necessary, if only to avoid being misled by unscrupulous or 
unscientific arguments. 



CHAPTER II 

ACCu;RACY AND APPROXIMATION 

1. PERFECT accuracy is very seldom obtained in statistics, 
aud in this respect they differ from accountancy. A state
ment of fact involving £ 8. d. can be made exactly, and must 
be so made to afford a perfect balance, but as soon as we 
deal with quantities or values, where the things counted are 
not perfectly similar to each other or are matters of estimate, 
we can no longer give an exact unqualified statement. There 
is no means of knowing exactly the quantity of wheat grown 
in the United Kingdom, both because one bushel of wheat 
differs from another in dr~, fineness, and other respects, 
and because the whole bulk is not and can,llil1i be measured, 
but is estimated from the acreage under wheat and the average 
productivity. We cannot know the population of England 
and Wales exactly on June 30, 1909, for it is eight years 
since the population was counted; no record is kept as to the 
numbers who have gone to or come from other parts of the 
United Kingdom, statistics of emigration to and immigration 
from the colonies and foreign countries are ~mperfect, and 
probably a small number of births are u!!!-e~l~red. Both 
these totals can, however, be estimated with considerable 
accuracy. 

2. In such cases we should not say that the population 
consists of 35,751,963 persons, or that 56,531,198 bushels 
of wheat were produced in 1907, except as bare numerical 
resul~ of a calculation; but we should aim at finding to how • 
many figures the statements are likely to be correct. 

Supposing this difficult operation performed, and that (for 
eJiample) an error of 100,000 persons is possible in the 

6 



AoauRACY AND APPROX~TION 7 

population and of 250,000 bushels in the estimated pro
duction of wheat, various methods of statement are open 
to us. 

(a) The population is 35,751,963 ± a number not greater 
than 100,000. 

(b) The population is 35,750,000 ± 100,000, or 3575 ± 10 
(OOOO's omitteil). 

(c) The population is between 35,650,000 and 35,850,000. 
(d) The population is 36 X 106, or 36,000,000, to the 

nearest million; or (in a table involving other 
similar figures) is 3.6 (OOO,OOO's omitted). 

(e) The population is 35,750,000, correct to '3 %, or 
to 3% •. 

(I) The·population is 35:: X 10' (where:: is not a frac
tion, but an abbreviation for" between 65 and 85 "). 

If the error were, however, known to be not more than 2,000, 
we could make a shorter statement, viz. that the population 
is 35,750,000 .. in round numbers II or" correct to 10,000"; 
for the maximum and minimum pO'lsible, viz. 35,753,963 and 
35,749,963, are both nearer to 35,75 than to 35,74 or 35,76 
(OOOO's omitted). This is the best method when applicable, 
but in the case given we cannot be sure which is the nearest 
100,000, and (d), which is the corresponding statement, 
is unnecessarily rough. 

Each of the above statements would be correct for some 
llurpose; the choice dp.pends on the nature of the table of 
which it is to form part. (c) is the clearest if we are not 
making a table. (e), or an equivalent form, is the most 
scientific. (1) has not actually come into use, but may be 
suggested as the most compact way in which the whole data 
can be stated. 

3. When round numbers are used, the last digit retained 
must be the nearest to the estimate, not the next under. 

Thus 374,563 is 374,56° or 374600 or 375000 • or 370000, not 
374500 and 374000• In the third case, the number' being 

• This is merely a convenient way of writing 375,000, when it is 
implied that the number is correctly given only as far as the I). • 
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nearly midway between 374,000 and 375,000, it would be 
better to write 374'5 (thousands). Round numbers are 
employed both as abbreviations of nearly exact statements and 
to indicate the accuracy of estimates, the last digit given 
being supposed correct. 

4. The arithmetic of inexact numbers needs special at
tention. Unnecessary work is to be avoided; only those 
digits should be given in the result which are supported 
by the premises; an indication of the possible error should 
be given: The following five examples show various ways in 
which the work can be carried out.· 

Addition.-Add 47,386, 94,53, 843.782, the numbers being 
correct to 2 %.5 %. and '5% respectively. 

Then the tirst number is only given as between 47,386 + 
948 and 47,386 - 948, and tJle work may be set down as 
follows :-

47,386 ± 948 
9,453 ± 473 

843,782 ± 4,219 

900,621 ± 5,640 

Answer, 900,000, correct to '6 %, or "between 895,000 and 900,000. 

If a less exact answer is sufficient, we may notice that the 
last entry makes the greatest contribution to the error, and 
write 

47 OOO's omitted. 
9 

84: 

90 x 10' 

Subtraction.-Subtract £85,460 from £197,000, thE' 
numbers being correct to the last digit (other than 0) 
given. 

Then the first quantity is only given as between £85,455 
and £85,465, the second as between 197,500 and 196,500. 

• The concise statement given in tbese paragrapbs will, it is hoped, 
be sufficient for capable arithmeticians, and a fuller treatment would 
be out of place; but theBe or similar methods are to. be found in modem 
Arithmetics, to which the reader is referred if the ideas are not clear. 
In the end every one makes his own raJb for abbreviation. 
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Work showing 
the Maximum difference 197,500 the Minimulll difference 196,500 

85,4;;:; 85,465 

£1l2,045 £1l1,035 

Answer, £ll~ x lOS, or £111,500, correct to"5 %. 

Multiplication.-Multiply £30 18s. 6d. by 347,100, the 
numbers being correct to the nearest 6d. and the nearest 100 
respectively. 

Greatest possible errors :-3d. in £31, or 1 in 2480; and 
50 in 347,100, or 1 in 7000. 

First method. 
Product if there were no error. 

£30'~~~ 
347,100 

92775 
12370 
2165 

31 

£10,73.1,1 00 

Maximum proJuct. 
£30'!l~' 
347,150 

92811 
12375 
2166 

31 
15 

£10,739,800 

Maximum error ± 5,700 or '53, %,. where '53 %, stands for '53 per mille. 

Second method.-Observe that the answer can only be 
correct to four significant figull'S, 

The maximum errors in the factors are '40 %0 and '13 %0' 
Where small percentage errors occur in factors, both being 
in excess Or both in defect, it is easily shown by algebra or 
geometry that the error in the product is the sum of the 
errors in the factors. The product is therefore subject to 
an error of '53 %0' 

S,,, 
3'0925 x lOS 

10,413 
312 

7 
I 

£10,733 x lOS 
Answer, £10,733,000, correct to '5 %0 or £107: x lOC. 

Third methoJ..-A littld experience will sho\\" that the 
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more serious error comes from the first term and is roughly 
'4 %0' The work should then be done to five figures, and 
the answer given as doubtful to one unit in the fourth figure. 

Division.-45,340,000 tons are valued at £74.380,000. 
Find the value per ton, the numbers being correct to the last 
digit (not 0) stated. 

First method.-The maximum error is obtained when the 
dividend is greatest and the divisor least, or vice versa. 

Maximum possible value. Value if there were no error. 
45,~~~)74,385(£1'6408 45.~\O)74.38O(£1·6405 

45,335 45,340 

29,050 29.040 
27,201 27,204 

1,849 1,836 
1,813 1,814 

--
36 22 

Answer, £1 128. 9!d., to nearest farthing. 

Second method.-The maximnm errors are 1 in 9.000 and 
1 in 15,000; if cumulative they make '11 + '07 = '18 %0' 
that is t of one farthing in £1. The quotient. worked on 
the supposition that there is no error, is therefore correct to 
the nearest farthing. 

Squan root.-Find the length of the side o( a square field 
whose area is 15 a. 3 r. 29 p .• correct to a square pole. 

Slluare poles. 
2,549(50'488 poles = 277'68 yards. 
25 

1004)4900 
4016 

884 

The area is correct to 1 in 5000 j the side can be, there
fore,··obtained to 1 in 10,000, and may be stated as 277';~ 
yards, or 277'7 yards. 

• The ,.elative error is doubled by squarinj:(, and, conversely, halved in 
taking the square root. For, if x is a quantity subject to a Rrnall ab80-
lute error ex, x(1 ± e). will be the limits of the aPP!Oximation to the 
value of x. Then x2(1 ± e)2, which nearly equal :i'(1 ± 2e), since tJ iR 
small, will be the limits for the value of x2, which is therefore subject 
to a relative error 2e. 
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5. Multiplication, division and square root can be more 
rapidly performed by the use of logarithms, but there is 
considerable risk that part of the data will be lost, or a 
spurious accuracy introduced. If the data are correct to four 
figures, four-figure logarithms should be used, and the answer 
may be depended on to at least three figures, and similarly 
with other degrees of accuracy. Slide rules can also be used 
for special purposes, but their adequacy must be tested. 

It is necessary to call attention to the complexity of these 
processes, because it is so commonly assumed that they are 
not worthy of attention. It is only a very competent arithme
tician or experienced statistician who can see the effect of 
the inaccuracy of data throughout a problem. It is probable 
that many published statistics are less accurate than they 
appear, simply because the effect on the results of errors in 
the factors has not been considered. 

It is to be observed that it is the most inaccurate of the 
factors or terms that governs the inaccuracy of the result. 

G. Few statistical measureme~ts are accurate to five 
figures, many not to more than three, and some are doubtful 
in the second figure. On the other hand, it is seldom that 
greater accuracy than 1 in 1,000 is required, and this can 
often be obtaiued. 

It results that, in general, much space can be saved in 
tabulation and more accuracy be in reality obtained, by 
giving numbers only to three or four significant figures. 

7. Oomparison and ratio.-It is so much the custom to 
make comparisons by means of percentages, that the arti
ficiality and, in some cases, the fallacy of the result are not 
perceived. 

Suppose that we wish to compare two quantities, e •. g. the 
aggregate values of Exports of Home Produce in 1898 
('£294,014000) and in 1907 (.£517.977000). and that we can 
depend on these values to four figures. 

Anyone of the following ratios expresses the facts-

2940: 5180 = 1 : 1'762 = '5676: 1 = 100: 176-2 = 1000: 1762 
= 56-76: 100 = 567-6: 1000 = 100 - 43-24: 100. 
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The ratio in italics is the simplest of these statements, if 
we take the value in 1898 as the standard of comparison, 
and that next written ('5676: 1) if we take 1907 as the 
standard. 

The statement most usually made would be (a)" The value 
has increased 76'2 % "; it is more exact to say" The value in 
1907 was 176'2 % of that in 1898." The converse is "The 
value in 1898 was 56'76 % of that in 1907 "; the equivalent 
of this is (b) "The value in 1898 was 43'24 % less than that 
in 1907." Few people would recognize that (b) was the 
converse of (a).-

After the phrase "per cent." the words "of x" are im
plied, where x is supposed to be known from the context. 
But the context does not always give definite information, 
as the following example of evidence given to a Royal Com
mission shows: " Wages were 15s. in 1870; they rose 20 % 
between 1860 and 1870, and 10 % more by 1875; by 1885 
wages had fallen 25 %." Any of the following would satisfy 
the statement-

1860. 
12/6 
12/6 
12/6 
12/4t 

1870. 

15/-
15/-
15/-
15/-

1875. 

16/6 
16/3 
16/3 
16/3t 

1885. 
12/4!, reckoning each period by itself. 
13/1t, reckoning all on the 18fjO baais. 
12/21, reckoning the last on 1875. 
13/0!, reckoning all on the 1885 basis. 

From other evidence it appears that the third of these lines 
was intended. 

One of the greatest strikes of the last decade was caused 
by a misunderstanding of this kind. 

8. It would be an improvement in common methods if the 
decimal point were not used in comparisons; thus the state
ment as to exports would read: "the values are in the ratio 
1000 to 1762." It would be a greater improvement if the 
ratio were always given, not the increase j thus" the value 

* If 2: and y are two numbel'i', y is 100 x 11 - 2: = say, " per «'nt. 
y-:r; 2: 

greater than 2:, and 2: is 100 x - = say, " per cenl le.s dIan y. 
y 

Then the simplest relation between tI and" is 100 (u-t') = 1111. 
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has changed in the ratio of 1000 to 1762," not" has increased 
76'2%." 

Apart from the greater definiteness of the ratio statement 
we gain a further advantage in preserving the measure of 
accuracy. If average weekly wages change from 25s. Dd. to 
27s. 3d., each quantity being given correctly to the nearest 
3d., the ratio is between 258. 10Id.: 278, lId. and 258. 71d. : 
27 s. 41d., i. e. between 1000: 1048 and 1000: 10G8, or may 
be written 1000: 1058 ± 10, and is known to 1 %. But 
the increase is only known as between 4'8 and 6'S %. or as 
5'8 ± 1'0 %, and is doubtful to the much greater extant of 1 
part in 6. This source of inaccuracy is frequently ignored. 

9. There are two groups of cases in which percentages (or 
per thousands, etc.) can be used without indefiniteness; they 
can be shown sufficiently by examples-

(a) 
Value or Imporl •• received by tho Per rent. or Per mille 

colouJeH. etc., trom of total, of total. 
00000'. 

The United Kingdom £1434 46'4 464 
BritiMh Posse~8ions , 561 35'5 355 
Foreign Countries 1096 18'1 181 --

Total. £3091 100'0 1,000 

In a long column of this sort, the percentage items, each 
calculated correct to the third figure, will not give in general 
1,000 exactly as the total j the items should, nevertheless, be 
left as they are calculated. 

(b) The second group is illustrated by the statements: II Per 
million males over 10 years of age in 1901 in England and 
Wales, 92,811 were occupied in building and works of con
struction, as compared with 34,898 per million in Ireland"; 
II Per thousand persons in England and Wales in 1871 and 
1901, 437 and 470 respectively were between the ages 20 
and 55." . 

Such methods of arranging numbers for comparison can 
hardly be distinguished from averaging, as dealt with in the 
next chapter. 
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10. The following examples illustrate common mistakes in 
the use of percentages-

"Of 57 persons,35 (or 61'404 %) died." The number in 
the brackets is an example of spurious accuracy. In dealing 
with less than 100, the figure in the unit place is not 
established, and the decimals are absurd. 

" Exports increased from £1,000 to £1,300, it. 30 %, but 
imports increased 500 %, the values being £20 and £120." 
Here are compared relative increases on values which are so 
different as not to be comparable; the absolute increase ill the 
first case is three times that in the second. Such a state
ment is numerically correct, but is likely to be misquoted 
simply as "Exports increased 30 % and imports 500 %." 

" Prices rose 20 % and then fell 20 %, returning to the former 
level." If the most natural meaning is given to the first 
cl;tuse, the three prices would be in the ratio 100 : 120 : 96, 
and the last price would be 4 % below the first. This kind 
of ambiguity and the resulting mistakes have already been 
discussed (p. 12) . 

.. The total rose from about £143,000,000 to £185,473,000, 
an increase of 29'7 %." This should be .. about 30 %." 



CHAPTER III 

AVERAGES 

1. AVERAGES are of many kinds and have many uses. 
Here we deal only with the simpler averages and kindred 
quantities in common use, not involving mathematical 
analysis; and, avoiding formal definitions, we explain the 
methods and ideas by examples. 

"1,000 cattle in the United Kingdom produce on the 
average 58 tons of meat per annum." 'Ve cannot say 
.. 1 cattle produces '058 tons," for tbis is not true of an indi
vidual ox, cow, or calf; the use of the generic noun II cattle .. 
itself suggests the more general statement. 

An average of this kind is obtained by estimating the 
number of cattle and the amount of meat produced year by 
year over a period of years, and dividing the amount by the 
number. 

The use of the statement is partly to abbreviate and to 
state in an accurate form (see last chapter) the, result of a 
complicated investigation; ,partly to afford a basis by which 
the yield ofthe herds of the United Kingdom in inture years 
can be estimated;· partly to make a standard of comparison 
with other countries and other dates. 

2. In the census of 1901,32,527,843 persons were enume
rated in England and Wales, the area being 37,327,479 
acres. There were, therefore, 0'871 persons per acre. In 
Worcestershire the" density" was 1'13, and in the county of 
London 60'62 persons per acre. 

• The number of cattle is estimated by the Board of Agriculture 
every year; the quantity of meat is not estimated officially at alL-See 
Statistical Journal, 1909, p. 316. 

15 
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This is an example of a fictitious average. To realize it, 
we have to make the absurd assumption that tho persons are 
spread out over the country like Lutter on bread. Never
theless, the statements in their most convenient foml arc of 
great importance for comparing the amount of land and of 
air space available in relation to the number of inhabitants, 
town by town and country district by country district. 

Or, again, we may ascertain that land of certain qualities 
can support (say) three persons per acre on tho average, and 
hence estimate the population that' could obtain II. living 
from a given district. 

3. The population of the United Kingdom, June 20, 1!.107, 
is estimated to have been 44,090,000. The number of births 
registered for 11107 was 1,147,088 j the birth-rate was, there
fore, 26'0 (per thousand of the population per annum). Death
rates and marriage-rates are calculated in the same way. 
The use of these figures is for estimating the future popula
tion, for observing where the rates are abnormally high or 
low, so that, for example, sanitary measures may be taken 
with a view to reducing a high death-rate, and for studying 
the causes and etfeets of the fall in the biJth- and death-rate!! 
which has been marked in recent years. These rates are 
averages of precisely the same nature as the yield of meat in 
the first example. 

4. If the assessed annual value of the rateable property in 
a town is £900,000 and the common expenditure of the town 
is £300,000 per annum, a "rate" of 68. 8d. in the £ would 
have to be imposed. Here the expenditure is averaged among 
the property-holders in proportion to the value of tlleir pro
perty. In this case the average (expenditure -:- assessed 
value) must be obtained first, a!d then the sum payable in 
respect of each property is calculated. 

The national expenditure of the United Kingdom is about 
£160,000,000, the population about 4.5,000,000; the total 
national income is estimated as £1,800,000,000, but cannot 
at present be known within 10 %. On these figures the 
neccRsary tax per head would be £3 lIs. if all the money 
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were collected directly in equal amounts, person by person, 
and would be Is. 7 d. to 2s. in the £ if it were collected 
directly in proportion to income. By such averages an indi
vidual can estimate whether he is paying his due share of 
the national burden.-

The averages so far used are typical examples of arithmetical 
averages. An" arithmetical average" i~ us~IIJ defined as 
the quotient obtained by dividing the sum of several items 
by the number of items; this may be extended to include 
the quotient obtained by dividing a total by the number of 
personsol'" things connected with it. 

5. If 25 Ibs. of tea at 2s. are mixed with 50 Ibs. at Is. 6d., 
the cost of the mixture is Is. Sd. per lb. Conversely, if the 
prices of the constituents and the cost per lb. of the mixture 
were given, a simple arithmetic process shows that the 
proportions by weight of the constituents were as 1 to 2. 

rWeig~t of dearer: weight of cheaper = Average - price 
of cheaper: price of dearer - average.] 

If 100 unskilled workmen at 25s. and 50 skilled at 37s. are 
employed. the average wage per workman is-

100 X 25s. + 50)(_ 378. = 2ns 
150 v • 

The last illustration is an example of a " weighted 
average," the numbers 100 and 50 being the weights in this 
case; the same process can, of course, be used for combining 
several gl·OUpS. 

A II wei('lhted average" is obtained as follows :-Each of a 
series of q~antities is multiplied by the number of persons or 
things connected witlr it, these multipliers being called 
.. weights"j the sum of these products is taken as numerator, 
the sum of the weights as denominator; the fraction is the 
weighted average. 

Examples and theory t show that slight errors in the • 
• Actually the problem is very difficult, lince a great part is obtained 

in indirect taxation. 
. t Elemenu oj Stati~ticB, pp. 205-212 and 30!. 

o 
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{
" weights" have little effect on the average. if a fairly large 
number of tenns are involved, none of them preponderant j 
and it frequently happens that the weights must be estimated, 
while the wages (or the other numbers concerned) are known 
accurately. Further, it is only necessary to know the ratio 
of the weights to each other, as a little consideration will 
show. If WI' w2' Ws are weights. and nl • nz• na numbers, 

the weighted average is w1nl + w2n2 + wana. If the weights 
WI + w2 + wa 

are changed, by multiplying each by k, to ",oWl' kWf) kwa, the 
. h d . kw1nl + kw2n2 + kWana h' h I I welg te average IS k k k ' W lC C car y 

'WI + 'w2 + 'wa 
equals the former fraction. 

One practical result of this principle is that the weights 
may be expressed in round numbers. 

EXAMPLE. 

Populations. Numbers of Agri. 
cultural Labourers. Weekly Wage. Weight.. Welghle. 

(I) (2) (3) 

16,060 4,123 13s. 6d. 4100 8 
18,300 4,527 14s. Od. 45 9 
20,500 4,802 16s.0d. 48 10 
22,600 5,432 15,.6d. 54 11 

If weights (I) are taken, the average wage is found to be 
14s. IO·Od.; if the round numbers (2) are used, the average 
is 148. IO·ld. If it is observed that the numbers of labourers 
are nearly proportional to the populations. and if the weights 
(3), which are also nearly proportional to the populations, are 
used, the average is 14s. IO·3d. 

The effect of taking approximate numbers for weights 
should always be carefully tested before the result is accepted. 

6. In calculating averages of this kind, the work can often 
be greatly abbreviated without affecting ib accuracy by either 
of the methods used in the following example. The proofs 
are left to the student. 
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CALCUUTION OJ!' THE AVERAGE WAGE OJ!' THE GROUP WHOSE 
WAGES ARE BHOWN IN COLUMNS 1 AND 2. 

1. 2- 3. 4. 6. 6. 

Product or 

19 

Numbel'l. Wag ... Wage. 81. Columna Wase.IS.. Product or Columm 1 and 5. 
1 and 8. 

~~ --- -- -

27 8 •. +0 0 - 10,. - 270 
23 lOs. 2 46 - 8s. 184 
28 Ih. 3 84 - 7 •. 196' 
41 12 •. 4 164 - 6s. 246 
4S 13s. D 225 - Ss. 225 
49 14s. 6 294 - 4s. 196 
58 ISs. 7 406 - 3s. 174 
61 168. 8 488 - 2,. 122 
611 17 •. 9 585 - Is. 65 
611 18s. 10 650 0 -
65 19 •. 11 71S + 1& - + 65 

.65 20 •. 12 780 + 2,. - 130 
62 211. 13 806 + 3,. - 186 
III 228. 14 714 + 4,. - 204 
48 23 •. 111 720 + 5s. - 240 
40 24,. 16 640 + 6,. - 240 
33 25& 17 561 + 7,. - 231 
21 21l •• 18 378 + Ss. - 168 
16 27,. 19 304 ... 9s. - 144 
26 30 •• * 22 572 + 12& - 312 

-- --
889 9132 - 1678 + 1920 = 242 

Using Column 4-
. 9132 

the average w:l.ge IS 8s. + 889 s. = 18s. 3id. 

Using Column 6-

the average wage is ISs. + ::~8. = 18s. ald. 

Columns a and 5 are equivalent to Column 2. In 3, 8s. is 
taken simply because it is the minimum entry. In 5, inspee
tion of the figures shows that the a\'erage is likely to be 
between 168. and 208.; ISs. was chosen as the starting point, 
as it appeared (without working) to be just below the average; 
the nearer the point chosen to the average, the less the 
numerical work required. 

* Actually, II 2Bs. or more." 
Q2 
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The following table is a condensation of the one just given, 
and is suitable for rough, but fairly accurate, work. 

Wages. I I (ft) Numbers. Numbers. 'Yat;cs. 
I (b) II'"",IIet of 

In b •. UUltJi., <a> and ("~ 
t-~--~ 

Below lOs. 27 3 8IIy ;B. is. + 0 0 
lOs. and below 15s. 186 19 12&. 1 19 
15s. 

" " 
208. 314 31 lis. 2 62 

208. 
" " 

25s. 266 27 ~2.!j. 3 HI 
258. 

" " 30'1 iO 7 27 .. 4 28 
308. 26 3 30s. 4'6 a 

---- ----
90 20-1 

Average, 78. + ~D004 of 58. = 188. 4d. 

Here 128., 178., etc., are taken as the middle wages of tllC 
groups lOs. to 14s., 15s. to IVs., etc. If the wages were not 
in exact shillings, but were originally given as .. 23 persons 
earning lOs. and less than Us." etc., then 128. Gd., 178. GIi., 
etc., should be taken for the middle wage of the groups. 

7. In distinction to the "arithmetical averages" described in 
paragraphs 1-5, which are mainly of use in facilitating further 
arithmetical processes, that in paragraph 6 may be called 
a descriptive average, for it can be used as an abbreviated 
way of describing the "group" of wages in the table. 

The following sentences contain nine descriptive • averages. 
From the Board of Trade inquiry as to rents, prices and 
wages in the towns of the United Kingdom,t we learn that 
the average family weekly income was 3Gs. lOci., the average 
number of children living at home was a'G, the total expendi
ture on food was 223.6d., of which 48. 5!d. and 3s. 7fl. were 
used for the purchase of 6'5 Ibs. of meat and 32'0 Ibs. of 
bread and flour respectively. The average rent for a five
roomed house outside London was about (is. 

, 
* 'I'his word is not in general use as a technical terDl, but may he 

suggested as useful in classifying averages. 
t Cd. 386-1 of 1908. 
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Such averages are usually calculated by adding the total 
wages (expenditures, quantities, etc.) and dividing by the 
number of· instances; that is, they are arithmetical averages, 
or (where the method of paragraph 5 has been used) weighted 
averages. 

An alternative method of description would be to find out, 
e.g. the size of house which was rnost cornrnonly used by the 
working-class; thus, if we know that 15, 25, 50, and 10 % of the 
families inhabited 3-, 4-, 5- and 6-roomed houses respectively, 
the 5-roomed house would be most usual or "predominant." 
We might further determine that (say) 6s. 6d. was the "pre
dominant" rent. Our whole description might then be 
given in terms of "predominant" wages, rents, etc. As a 
pure description this· is more vivid than the former; we 
should be describing the family of which, in fact, there were 
most instances, instead of all artificial family with 3'6 children. 
Such predominant rates are in statistics regarded as averages, 
and are technically called" modes" (fashionable, common). 
[The" mode" may be defined as that value of the graded 

quantity (wages, years, etc.) at which the instances are most 
numerous. 1 Very generally in the statistics with which this 
book deals the apparent position of the mode depends on 
the accident of grading, and the mode cannot be exactly 
determined even by mathematical analysis. 

Another objection to its general use is that it is not 
obtained by a simple arithmetic process, and cannot be 
used, like arithmetical averages, for obtaining totals: if the 
arithmetical average of 3,000 men's wages is 30s., the total 
wage is '£4,500, but if we are told only that the "mode" 
is 30s. we cannot calculate the total. 

The "mode" is more useful in anthropometrical and 
biological statistics, where there is a definite type, from 
which the measurements of the individuals of a group show 
deviations; in such cases the position of the mode affords 
precisely the measurement that defines the type. 

Sometimes the word average is restricted to merely arith
metical measurements, while the word rnean ls used when a 



22 AN ELEMENTARY MANUAL OF STATISTICS 

group is described; if this distinction were made, .. moues .. 
and" medians" (see p. 24) would be means. But there is 
no general agreement on this point, anu French anu German 
writers do not make a corresponding distinction; we therefore 
regard the words as synonymous. 

8. The group of wages given in paragraph G is a slightly 
modified statement of the weekly wages of women in the 
cotton industry. More complete figures are represented on 
the adjoining diagram. Such a diagram showing vertically 

I 
Women's wa~es in the Cotton Trade 

:E 
~ 4000-., 
c. 
en 
c: 
o 
E 2000 - ---
c. 
o 
o· 
Z 

5 10 15 20 Z5 
5hiJlin ~s per wee k 

6000 

-4000 

the relative numbers corresponding to the wages (ages, size 
or other measurements) marked on the horizontal scale is 
known as a "frequency curve," and a great part of more 
advanced statistics deals with such curves, which show the 
frequency of the occurrence of examples at various measure
ments.· Here we will only observe that the complete 
description of a group can only be given by such a curve or 
by an elaborate table, and that averages or means are only a 
shorthand or abbreviated way of describing some important 
characteristics of the group. The arithmetical average, which 

* The dotted line in the Wa,..ooram shows the effect of smoothini off 
he angles of the broken line j tile latter represents the data as given. 
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shows on the horizontal scale the position of the centre of 
gravity of the area contained by the curve, and the" mode," 
which shows on the horizontal scale the position of the 
highest point, have already been discussed; in this case we 
certainly cannot obtain the latter correct to Id., as we can the 
former. 

In paragraph 6 we assumed for simplicity that the wages 
were exactly at lOs., at lIs., etc. More accurately we now 
read the column as "lOs. and under lIs.," "lIs. and under 
12s.," etc. Women's wages in the cotton trade are to a large 
extent piece-rates, calculated out to id., and do not tend to 
arrive at exact shillings. The arithmetical average is in fact 
(as given in the Report, Cd. 4545, p. 2S) ISs. Sd., which we 
should have obtained if we had assumed that the average 
for such a group at "ns. and under 128." was lIs. 4!d. 
and so on"; actually some of the women are paid exact 
shillings, but many are paid by the piece and their earnings 
amount to any odd money; in the illustrative work we took 
it as lIs., etc. No general rule can be given for such ap
proximation; each case must be 'understood and judged on 
its merits. 

9. Now make a new table from these figures as follows-

Total (or eumnlati".) Dumber. 
Earning under 11... 50 

121. 78 
13& 119 
14& 164 
15... 213 
1&. 271 
17... 3311 
18& 397 
19& 462 
20& 527 

Total (or eumulati..,) Dumber. 
Earning under 21.. 592 

22.. 654 
23& 705 
24& 753 
25& 793 
2&. 826 
27& 847 
28& 863 
All 889 

Consider the values of a, b, c in the following statements : 
" Half tlu wage-tamers received a/- or less, one quarter nceif:ed 
b/- or less, om quarter received c/- or mOT8-" 

To determine a we want. the position of the 445th worker 
(in. order of wages from the beginning). The 397th worker 
just failed to reach ISs.; but 65 earned from 18s. to 19&. 
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and we need the 48th up this group. Making the not un
reasonable assumption * that 65 were distributed uniformly 
Id. by Id. from 18s. to 19s., we find that the 48th was at 
18s. 9d. 

The work may be shown as follows-

445 - 397 
al- = 18s. + --65-- of Is. = 18s. 9t/., 

• 222 - 213 
similarly, hl- = IDS. + 271 _ 213 of Is. = 15s. 2d., 

667 - 654 
similarly, cl- = 228. + 705 _ 654 of Is. = 228. 3d. 

al- is called the" median," hl- and cl- are the lower and 
ll~er "quartiles" for this wage group. 

The median and quartiles of a group may be thus defined: 
I . the members of the group are ranked in order according 
to the measurement (wages, ages, height, etc.) undcr con
sideration, then the measurements of the members most 
nearly one quarter. one half and three quarters respectively 
along the rank are the "lower quartile," the" median" and 
the" upper 'quartile." 

Such quantities obviously afford a very simple and definite 
description of a group. In fact, this method is the most 
helpful of the statistical abbreviations, and it is rapidly 
coming into common use. 

The main objection to the median. as to the "mode," is 
that it does not lend itself to further numerical work. The 
following statement is true of the arithmetical average, but 
not necessarily of the median or mode-

If ~, a2 are the average wages of two groups of nil nz 

persons, then nl~ + n2a2 is the average for the combined 
n 1 + n2 

group. 
10. Fallacies--i. The average rate of ajourney where altern

ate miles are done at 8 and 12 miles per hour, is not 10 miles 

* Actually there is BOrne concentration at 1&. ; with full information 
this shoUld be takell- into account. 
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per hour, but 0'6 miles per hour, for two successive miles 
occupy 12! minutes.- The average rate of increase when 
three successive annual increments are 20 %, 30 % and 40 %, 

% 
0 

is not 30 o' but 

.:;(=1--;;·2=o-x-:1:-:·3"""0:-x----=-1··40""')-x~10=0 t - 100 = 29'75 %. 
ii. The average rate of interest of three sums of money 

bearing 3, 4 and 5 % respectively, is not necessarily 
! (3 + 4 + 5) = 4 % ; e. g. if the sums are £1,000, £3,000 and 
£8,000 respectively, the interests are £30, £120 and £400, 
and the average rate is 4fT %. .. Weights" cannot be 
neglected without examination, nor unless certain special 
conditions are satisfied. 

iii. If three groups of men have their wages raised each 
20 %, the average is not necessarily also raised 20 % unless the 
relative numbers in the groups are unchanged. This is shown 
by the following example in which the average actually 
falls-

AT SROOMD DATIl (Wages increased 
20%. but relative Nos. cbanged). 

Numbers. Wage.. Numbera. Wage •• 

Group 1. 100 208. 400 24& 
Group 2. 200 25,. 200 308. 
Group 3. 400 408. ~ 100 488. 

Total 700 Average ',34f': ~'.;!' Total 700 Average 29~. 
Neglect of a change oC weights always distorts and some

times reverses the results. 
Again-

POPULATION A. POPULATION B. 

Number. Death·rate. Number. Deatb.rate. 

44,000 16'4 44,000 16'2 
Component.q : 

Under I) years 4,000 25'5 1,000 26'0 
Over I) yenrs • 40,000 15'5 43,000 16'0 

Here the death-rate of Population A as a whole is higher 
th.an that of B. though the rates of the two parts shown are 
each lower; for A contains a larger proportion of young 
children, for whom the rate is high. t 

• 9'6 is the harmonic mean between 8 and 12. 
t The geometric mean. 
:t In connection with this example see the method of eorrecting the 

death· rate, p. 106, below. 
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In using arithmetic averages for the comparison of two 
groups, it is necessary to analyse the groups, and find if they 
are sufficiently homogeneous (of the same kind) in themsclve~, 
to allow a reasonable comparison. 

iv. False aCC'l£racy.-The average wage of two groups, the 
first of 100 men whose average is stated to be between 258. 
and 268., the second of 200 men whose wage is between 30s. 
and 31s., is not known to be 

100 x 25/6 + 200 x 30/6 = 28 lOd 
300 s. ., 

but is only known as between 28s. 4d. and 29s. 4d. Where 
there are many items, the average is more accurate than its 
constituents, but not necessarily when there are only two or 
three. 

11. In an average the constituents of the numerator 
should be similar in kind to each other, and 80 should the 
constituents of the denominator. Also the various parts of 
the denominator should bear simibr relations to the parts of 
the numerator. It is thus correct to speak of the death-rate 
of a population of healthy male adults, for they are subject to 
similar risks; it is correct to speak of the average wage of 
men in a trade. As we extend our view to include the 
whole population or a large group of trades, more and more 
caution is needed in the use of the. average, though there are 
problems in which these wide averages are useful. It is 

'doubtful whether any use can be made of the average fre
quently stated: "Total imports and exports divided by the 
population," as measuring the amount of foreign trade; for 
imports and exports are of different, even opposite, kinds for 
most practical purposes, and do Dot concern equally all the 
members of a population. Similarly" the average income 
per head of the population" can only be used for arithmetical 
purposes, not (except in a few cases) Cor comparison of on~ 
population with another. 



CHAPTER IV 

TUE ACCURACY OF AVERAGING AND OTHER ARITHlfETICAL 

PROCESSES 

POPULATION OF THE COUNTY OF LONDON 

(1~ (2) (8) (4) (5) (6) 
numerated Nearest 1000 Next 1000 DJldor 

1851 1901 IBM 1901 1851 1901 -------
000'. 000'. 

City of London 127,869 26,923 128 27 127 26 
Bllttersea 10,560 168,907 11 169 10 168 
Bermondsey 811,308 130,760 85 131 85 130 
Bethnal Green 90,193 129,680 90 130 90 129 
Camberwell 54,667 2:19,339 55 259 54 259 
Chelsea • 54,078 73,842 54 74 54 73 
Deptford 24,899 110,398 25 110 24 110 
Finsbury 125,418 101,463- 125 101 125 101 
Fnlhrun • 11,886 137,289 12 137 11 137 
Greenwich 47,377 95,770 47 96 47 95 
Hackney •. 53,589 219,272 54 219 53 219 
Hammersmith . 17,760 112,239 18 112 17 112 
Hampstead. 11,986 81,942 12 82 11 81 
Holborn •• 95,676 69,405 96 59 95 69 
Islin!;ton • 95,329 334,991 95 335 95 334 
Kensm~ton . 44,403 176,62tl 44 177 44 176 
Lambeth. 139,325 301,895 139 302 139 301 
Lewisharn 18,616 127,495 19 127 18 127 
Paddington. • 48,415 143,976 48 144 48 143 
Poplar ••• 47,162 168,822 47 169 47 168 
St. Marylebone 157,696 133,301 158 133 157 133

1 

St. Pancraa. . 166,956 235,317 167 235 166 235 
Sboreditch • 109,257 118,637 109 119 109 118 
Southwal'k • 152,371 206,180 152 206 152 206 
SteIne~ •••• 238,910 298,600 239 299 238 298 
Sto e • ewington • 6,076 51,247 6 51 6 51 
Wandsworth • • 40,204 232,034 40 232 40 232 
Westminster 244,178 183,011 244 183 244 183 
Woolwich 43,177 117,178 43 117 43 117 

Total 
of the 29 districts 2,363,341 4,536,541 2,362 4,535 2,349 4,521 

Averages. . . . 81,494 156,432 81,45° 156,388 81,000 155,gaa 

Ratios 181>1 to 1891 1000: 1920 1000: 1920 1000: 1925 

27 
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1. The word error is used in statistics, not as meaning n 
mistake, but as denoting the difference between an estimate 
and the generally unknown exact measurement. We must 
distinguish between two methods of measuring error. In the 
adjoining table, the population of the county of London is 
shown as 4,536,041 in column (2), and estimated as 4,535,000 
in column (3); the difference, 1,541, is called the absolute 
error; the ratio of 1,541 to 4,535,000, i. e. ·00034, is called 
the relative error. The relati1:e error may also be expressed 
as a percentage error, in this case ·034 %. No simple rule 
can be assigned as to when absolute and when relative errors 
are the more important. 

In the table, columns (1) and (2) give the populations of 
the city of London and the Metropolitan Boroughs in 1851 
and 1901. Columns (3) and (4) give the same numbers to 
the nearest thousand; columns (5) and (6) give the same 
numbers omitting the last three figures in each case. 

Example of absolute errors.-The average of the successive 
numbers 0 to 999 is 499·5. In numbers stated as in columns 
(5) and (6) we are equally likely to have omitted any number 
from 0, to 999, and are liable to an absolute error which can
not be greater than 29 X 999 or less than 0, and whose most 
probable value is 29 X 499·5 = 14,500 (nearly). The errors 
are actually 13,341 and 15,541, as may be seen from columns 
(1) and (2). 

Example of relative errors.-The relative errors in column 
(st are the ratio of numbers varying from 0 to 999, with 
average value very nearly 500, to the numbers in tho 
column (26,000, 168,000, etc.). The smaller the population 
the greater the probable relative error. In the first line it is 
nearly "2\' while for Stepney it cannot be so great as Th·. 
There is no simple relation between the relative errors in the 
items and in the total, except that the latter is between tIle 
greatest and least of the former. 

2. It is clear that columns (5) and (6) under-estimate all 
the items and the total, while columns (3) and (4) are equally 
likely to be in excess and defect. Such errors as the latter 
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are called fortuitous or unbiassed errors, while the former 
(which all tend in the same direction) are biassed. The 
simple total oC the absolq.te biassed errors in column (6) is 
the absolute error in the total. The case is very different 
Cor the un§l!~e<Lerrors of cotllmns (3) and (4). It is just as 
likely that they will be subtractive as additive; actually 14 
of the numbers in column (4) and 13 in column (3) are in 
excess, while 15 and 16 respectively are in defect. It is 
obvious tbat these errors possess a strong tendency to neutral
ize each other, but it is 1I0t obvious to what extent this 
neutralization will take place. 

[Paragraphs 3 aud 5 can be omitted without losing the 
sequence of the other paragraphs.] 

3. The following rules must be accepted at present with
out proof, but they certainly appear plausible, and can be 
confirmed by experiment. 

In the case of unbiassed errors-
(a) The absolute error in the total increases with tbe number 

of items, when each is subject to the same unbiassed 
. absolute error. 

(b) The best estimate for the absolute error in the total is 
the average absolute error to which the items are 
liable, multiplied by the square root of the number 
oC items. 

(c) The relative error in the total diminishes with the 
number of items. 

(d) The best estimate for this relative error is the average, 
absolute error of the items multiplied by the square 
l'Oot of the number of items and divided by tbe 
total. 

(e) It is better to write (d) :-The best estimate for the 
relative error of the total is the average absolute 
error of the items divided by the average of the 
items, and also by the square root of the number of 
items. 

Examples of (a) and (c).-If the first 4. lines only of 
columu (4) are added. the absolute and rela.tive errors are 
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respectively '130 and rtT, while those for the 29 lines are 
1,541 and -.h-,;. 

Examples of (b).-The average absolute error to which the 
items in col. 4 are liable is very nearly 250, all numbers from 0 
to 500 being equally probable in the table above. The bcst 
estimate for the error of the sum (if we know nothing fu[ther 
about it) is 250 ..129 = 1,346, and the sum may be written 
4,535,000 ± 1,346.* Actually column (2) shows that the true 
value is just outside this margin. The total for column 
(1) is just inside the similar margin (2,362,000 ± 1,34(j) 
obtained from column (3). We must not expect in general 
to be just at the margin. 

Examples oj (d) and (e).-The average of the items in 
column (4) is 156,400; their average absolute error is 250 j 
their number 29. The relative error in the total is then 
estimated 

250..129 250 
from (d) as 4,535,000' and from (e) as 156,400..129' since 

156,400 is the average item. Each of these = ·0003. The 
relative error found by comparing columns (2) and (4) is ·00034. 

Similarly the computed relative error in column (3) is 
·0006, and that found from columns (1) and (3) is ·0005. 

Of course there is no means of determining what the error 
actually is when we only know the estimates. These rules only 
afford a means of estimating the errors to which we are liable. 

4. The averages given in the last line but one of the table 
are of no importance except for illustrating the principles of 
this chapter. 

It is evident that the absolute error of the average equals 
the absolute error of the total divided by the number of items, 
in this case 29. 

It should also be evident that the relative error of 
the average is exactly equal to the relative error of the total. 

* More exactly this Dleans, .. it is as likely as not that the total ~8 
within these limits, and very unlikely that it is as much lUI (say) su 
times as far from the estimate (4,535,000) 88 these limits are. The most 
probable value is 4,535,000, in the absence or information. " 



THE ACCURACY OF AVERAGING 31 

Biassed errors then remain in the average unaltered. The 
absolute error of the average will be very near the average 
absolute error of the items. Thus for both columns (5) and 
(6) the average errors may be expected to be (see paragraph 
1) 500. We should therefore estimate the averages as 
81,OQO + 500 = 81.500 for 1851, and 155,900 + 500 = 
156,400 for 1901, and these estimates differ very little from 
those shown in columns (1) and (2). 

Unbiassed errors tend to disappear in the average just as 
they tend to disappear in the total. In fact, the absolute 
errors in the averages of columns (3) and (4) are only 441 and 
52, and the relative errors '0005 and '000341 respectively. 

5. The rules of paragraph 3 become for averages
In tbe cas" of unbiassed errors-
(b) The best estimate for the absolute elTor of an average 

is the average absolute error of the items divided by the 

square root of their number i viz. J5~ = 46. 
29 

(e) The best ,estimate for the relative error of an average 
is the average absolute error of the items divided by the 
average of the items and also by the square root of their 

number, viz. 156.:ggJJ29 = '0003 as before. 

6. As a further illustration of biassed errors it may be 
noted that to obtain round numbers in a long addition of 
n items, we may carry '45n from the unit column to the tens, 
instead of doing the addition, since 4'5 is the average of the 
digits 0 to 9. From the hundreds column we may carry '5n, 
since 50 is very nearly the average of the numbers 0 to 99. 
Similarly in adding money we may add 5ld. X n for the 
pence, and 9s. 6d. X n for the shillings, if the items end in 
pence and shillings respectively. If both pence and shillings 
are given we add lOs. X n to the £. 

Thus in column (1) by this rule the numbers to carry 
would be 4'5 X 29 = 13, '5 X 29 = 14 or 15. Actually the 
numbers carried are 16, 16, 14, 15 in order. 
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7. Comparison of similar totals or avcra!Jcs.-Here we 
only deal with relative error. The actual ratio of growth 
shown in columns (1) and (2) is 1: 1'920. That sLown in 
columns (5) and (6) is 1: 1'025. The relative error is 

5 
1925 = '0026. The relative error is identical for averages 

and for totals. 
TLe relative error of tIle ratio is very nearly equal to tile 

difference between the relative errors of the two terms. If 
the errors are both positive or both negative, as is the ca~e 
with biassed errors (unless there is a change of bias), tile 
error in the ratio is less than that of the terms. Thus the 
rela'tive errors for the totals of columns (5) and (6) are 'OOGI 
and '0032 respectively, both in defect; the difference is '0020 
very nearly the same as '0026 just given. 

There is no reason to expect that the small errors rcsulting 
from the addition of unbiassed errors will be both in excess 
or both in defect, though it happens to be the case in 
columns (3) and (4). In general we may expect the error 
resulting from unbiassed errors to be slightly greater in the 
ratio tLan in the terms. 

The general result is that unbiassed errors tend to disap
pear in the averages and not to reappear in the ratio, while 
biassed errors tend to disappear in the ratio. The comparison 
of averages well constructed on similar principles generally 
has great accuracy, greater than that of the original items or 
totals. It has already been pointed out that the process of 
" weighting" also leads to accuracy. In fact, the ratio of 
weighted averages can under certain conditions which are 
often realized be obtained with a surprising accuracy. It 
can generally be determined by experimenting with the 
numbers whether these conditions are present.-

8. In dealing with a group, as in the last chapter, it is to 
be noticed that there may be a good deal of uncertainty 
about the extreme parts of the group, and yet the averages 
may be well determined. Thus the" mode" is not influenced 

* For an example, see Statistical JOUTMl, IG06, Pl" 164 &eq. 
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at all by anything except the central portion. The median 
i8 known completely for the table on p. 19, if the numbers 
(say) above 258. and below 158. are given, but not the 
exact wages in these marginal groups, and if numbers and 
wages are given in th~ central region; even if the top 
group, 26 at 288. or more, were dropped out entirely, the 
median would only be lowered from 18s. 9d. to 188. 7d. 
The arithmetical average is more easily affected by the 
position and magnitude of the extremes, especially the 
upper extreme; if of the 26 at 28s. or more (whose average, 
in fact, is near 308.), 6 were at 35s., and 10 each at 408. and 
at 508., the average would be :raised from 188. 8d. to 198. 1d. j 
in 8uch cases, general knowledge of the structure of the 
group will often make possible the assignment of narrow 
limits within which the average must lie. 

9. When only two or three or a few terms are present, the 
rules given as to approximate work and round numbers in 
Chapter II apply. The greatest absolute error in the terms 
of an addition or subtraction, or in a factor of a product, 
dominate8 the error in the result, Many terms (say 20 or 
more) are necessary before the fortuitous errors can be confi
dently expected to neutralize each other. Of course, paragraph 
7 above applies if the two terms form a ratio. The general 
practica.l rule in all cases involving few terms is to work 
through the problem, assuming every error is as great as 
possible under the contlitions of the question, the sign of the 
errors being so chosen that they all work towards increasing 
the error in the result. Then give the answer in one of the 
forms of p. 7 j if sufficient accuracy for practical purposes can 
be attained by giving the nearest round number which is 
certain, the statement .. correct to the last digit given II is 
the best. 

10. That a small absolute error in an .item may have a 
great effect on the result may be illustrated by the following 
examples-

D 
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(a) Cost of workmen's budget. 

Meat, BIbs. • 
Bread, 201bs. . 

Total. . 

lBt date. 

B~d. 
21d. 

98. lOll. 

PaICE&. 

2nd date. 

9~d. 
21d. 

10 .. Ill. 

Suppose that the price of bread had been obtained as an 
average 2·38d., and had then been written to the nearest 
farthing, viz. as 2!d. 

Now suppose that a slight mistake had been made in the 
working of the average for this price, everything else being 
correct, and in fact it should have been 2·37d. Given to the 
nearest farthing this is 21d. The first budget would then 
have amounted to 98. 5d., and the increase would have ap
peared as + 8 %. In this case a relative error of not more 
than 1 in 200 results in a relative error of 5 in 3. 

A. careful writer would have said in this case that there 
was no certainty of any change in the total. 

(b) Of 695,720 members of Trade Unions, 1'4, % were 
unemployed at the end of September 1909. Seven groups 
of trades account for 579,899 members, of whom 8'5 % were 
unemployed. Can the number be deduced for the remaining 
group? 

At first sight we might proceed as follows-
Membo",. Unemployed. 

7'4 % of 695,720 61,483 
8'5 % ,,579,899 = 49,291 

Residue 1l5,821 2,192 

But the 7'4 and 8'5 are more exactly from the original 
figures 7'42 and 8'455, the total number unemployed was 
51,749, and that for the seven groups 49,028. The residual 
number was therefore 2,721, which exceeds the estimate 
(2,192) by 25 %. 



CHAPTER V 

USE OF DIAGRAMS 

1. DIAGRAMS do not add anything to the meaning of 
statistics, but when drawn and studied intelligently they 
bring to view tIle salient characteristics of groups and series; 
they show the various paris in relation to each other and 
to the whole, bring to light the unity that underlies· the 
scattered figures, and suggest in what directions investiga
tion is needed. Merely pictorial diagrams are not only 
unlikely to be of much use, but in advertisements and 
political propaganda are often deliberately misleading, though 
literally correct. In the author's ppinion the graphic method 
should rarely be used except (i) to show the relations of one 
part of a group to another (the word used in the sense of 
p. I, where the various members differ in respect of one 
measurable characteristic), (ii) to exhibit a series of similar 
estimates date by date, (iii) to compare two or more groups, 
(iv) to compare two or more series, (v) to exhibit three 
relations which can be geometrically united. 

Diagrams which simply show relative magnitudes-e. g. the 
populations of three countries at one date, or two isolated 
.6gures, such as the sale of some commodity at two dates, where 
the horizontal scale shows no graduated quantity (time, age, 
wage, height, etc.)-are of no assistance for the comprehension 
of the numbers. 

Nevertheless, a skilful writer can often devise statistical 
diagrams of other kinds which help the visualization of a 
complex argument, and the aid received from diagrams varies 
greatly from person to person, so that it would be rash to lay 
down too rigid rules. 

D2 35 
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2. The four pages of diagrams given illustrate the main 
principles of graphic statistics and afford examples of most 
of the methods that are to be recommended. The first shows 
the two ways of representing a g1"(YUP; one IS chosen that 
presents some difficulties, in order to show the elasticity of 
the method. 

AGES OJ!' MEN AND Boys EMPLOYED IN COAL MINES, 
ENGLAND AND WALES, 1901. 

Age. Number. Per Mille. Cumulative 
10-14 years 2,761 7 Under 14 years 7 
14-15 3,992 10 15 17 
15-20 36,469 89 20 106 
20-25 67,349 164 25 2iO 
25-35 131,818 322 35 592 
35-45 86,735 212 45 804 
45-55 53,305 130 55 934 
55-65 22,073 54 65 088 
65-75 ,4,645 11 75 999 
75 and over 382 1 Total 1,000 

409,529 1,000 

The ordinary way of showing such a group graphically is 
that of B on the page opposite. The years are marked off 
on a horizontal scale. The numbers in the six equal age 
periods (15-25 years, 25-35 years, etc.) are represented by 
rectangles proportional to these numbers 'on any convenient 
vertical scale. It is customary, but inaccurate, to join the 
middle points (a, b, c, d, e,/) on the tops of these rectangles 
by straight lines, as in the figure. If there are many narrow 
rectangles, as in the diagram (p. 22) above, the inaccuracy is 
slight, and may be ignored. 

In diagram B -Ath inch square represents 4 per 1,000 of 
the persons throughout. It is not difficult to see that if we 
represent the numbers at 15-20 years and 20-25 years 
separately, we must keep the iame areal relation by doubling 
the vertical scale. Similarly, if the Dumber at 14,-15 years 
were shown, it would be represented by a vertical scale 
increased tenfold. This method will become clear as soon as 
an attempt is made to draw the diagram from the numbers. 



Ages of Coal-miners. 

, Cumulative diagram showing the total number whose age is 
under each age marked on the hCirizontal scale:
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Since there can be no sharp division of numbers as we pass 
from age to age, the apparent division being introduced by 
the accidental placing of the age limits, it is clear that the 
whole group should be represented by an unbroken line. 
The ordinary introduction of such a line as abcdrj is in
tended for this purpose. A little reflection will, however, 
show that we should keep the area standing on any given 
base unchanged, and that this line cuts otT a. great part of the 
area on 25-35 years. To avoid this a freehand curve should 
be cll-refully drawn, so as to keep all the areas unchanged. It 
will at once be seen that in this case the information is not 
sufficient for an accurate drawing, and that there is something 
arbitrary in the figure. If it is found that the line is not 
definitely placed, the figure should be left in the original 
rectang les. 

Finally, the extremities of the curve, below 14 and above 
70 years, must be drawn to satisfy the conditions of the data 
(in this case there are no children under 12 or 13 years), the 
continuity of the drawing being preserved. 

The vertical scale adds very little to the information, and 
might in this case be removed after the drawing is complete 
with little loss. 

These difficulties are present to some extent in all group 
diagrams. 

3. Diagram A represents the cumulati ve numbers in the 
last column of the table, p. 36. The dots (K, L, P, etc.) show 
the information exactly as it is given, and there is no element 
of approximation or arbitrariness. 

In the figure these dots are joined by straight lines. To 
obtain a more perfect representation the angles at K, L, etc., 
should be rounded off by a careful freehand curve, for there 
is no reason why the line should be broken exactly at 20, 25, 
30 years, etc. The number up to any assigned age may then 
be read from the freehand curve. [To avoid confusion it is 
not drawn in the figure.] 

It will be found that the curve cannot be finished at either 
end without further information. 
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The quartiles and median (see p.24) of the group may 
readily be found approximately from the drawing. The line 
Me is drawn horizontally through the middle point of the 
vertical scale to meet the freehand curve at e; CD is then 
drawn vertically to meet the horizontal scale at D. The 
reading at D (32 years) is the median. 

The mode is the reading above which such a curve is 
steepest. but is not easily determined with accuracy by the 
eye. and needs mathematical analysis before an exact value 
can be obtained. 

A diagram of this kind is more accurate and useful than 
such as B. and is more easily used for the comparison of two 
groups. It requirelS practice to. grasp its meaning readily. 

4. The final test of the goodness of a diagram is its 
legibility and clearness of meaning.- The diagram should 
carry on its face a sufficient definition of the facts represented. 
There should never be many lines in one diagram. unless they 
can be kept apart from each other. Lines should be dis
tinguished by colours or clear hachetting. and. where suitable • 
. their meaning (B.g. "weight" and'''value.'' p.44) should be 
written close to them. Cross references should be avoided. 
If there is much detail. either the data should be separated 
into two or more diagrams. or the numbers should be left in 
a table and not represented graphically. An overloaded 
diagram defeats the only purpose for which it is intended. 

Any diagram can be drawn on the back of a postage stamp 
or enlarged to cover a wall. The page of a book is generally 
sufficient for all the detail that ought to be shown, an4 large 
sheets and folded pages are to be avoided. The ratio of the 
vertical to the horizontal scale must be chosen so as to bring 
out those fluctuations or movements which are the subject of 
study i then the absolute scale should be so chosen that the 
allotted space is occupied. 

5. The following diagrams show the method of representing 

• Di~ram B above is, of course, only intended to show the method 
of worklDg. The other diagrams printed in this book satisfy, it is 
hoped, the conditions here laid down. 
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Average Annual 
Gazette Price or Quin~u.nniRl Dilf.renc ... Wheat per Averages. 

Quartor, 

-------
1864 40'28, 
1865 41'88, 
1866 49'98, 1864-1868 ,52-08, - 2'11, 
1867 64'48, 1865-1869 53'6., + 10'S .. 
1868 63'7s, 1866-1870 54'6., + 9'1 .. 
1869 48'28, 1867-1871 56'0., - 7'8 •. 
1870 46'88, 1868-1872 54'5" - 7'7., 
1871 56'7s, 1869-1873 53'5" + 3'2., 
1872 57'08, 1870-1874 55'Os, + 2'0., 
1873 58'78, 1871-1875 54'7., + 4'0" 
1874 55'78, 1872-1876 52'0" + 3'18, 
1875 45'28, 1873-1877 52'5., - 7'3., 
1876 46'28, 1874-1878 50-os, - 3'S., 
1877 56'78, 1875-1879 47'78, + 9'0 .. 
1878 46'4s, ~ 1876-1880 47'58, 1'1 .. 
1879 43'88, 1877-1881 47'3" - 3'5& 
1880 44'38, 1878-1882 4~'lM, - 0'7 .. 
1881 45'3s, 1879-1883 44'08, + 1'31, 
1882 45'18, 1880-1884 42'48, + 2'7" 
1883 41'68, 1881-1885 40'ls, + 1'58, 
1884 35'78, 1882-1886 37'28, - 1'58, 
1885 32'88, 1883-1887 34'78, - 1'9" 
1886 31'08, 1884-1888 32'S8, - I'R., 
1887 32'5s, 1885-1889 31'0., + 0'91, 
1888 31'Ss, 1886-1890 31'48, + 0'4" 
1889 29'78, 18S7-I89I 32'6s, - 2'9., 
1890 31'98, 1888-1892 32'1s. - 0'21. 
1891 37'08. 1889-1893 31'08. + G'O •• 
1892 30'28. 1890-1894 29'68. + O's,. 
1893 26'38. 1891-1895 27'98. - 1·S,. 
1894 22'88, 1892-1896 25'78. - 2'98, 
1895 23'ls. 1893-1897 25'7 .. - 2-6 •. 
1896 26'28. 1894-1898 27'21. - 1-0 •• 
1897 30'28. 1895-1899 27·s.. + 2'4 •• 
1898 34'08. 1896-1900 28'6s. + 5'4 .. 
1899 25'7s. 1897-1901 28'7 .. - 3-0,. 
1900 26'9 •. 1898-1902 28'3s. - 1'4& 
1901 26'7,. 1899-1903 26'8,. - O,It. 
1902 28'18. 1900-1904 27'38. + O's.. 
1903 26'78. 1901-1905 27'98. - I'2L 
1904 28'31. 1902-1906 28'2& + 0'1& 
1905 29'78. 1903-1907 28·7.s. + I-()& 
1906 28'2 •. 
1907 30'68. 
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a Beries. In a. aeries we have generally to study both the 
short-period fluctuations (regular or irregular) and the 
general movement or tendency, or .. trend," as it may be 
called. In Diagram A (p. 42) the jagged line shows the 
data as given. It is at once clear that we have a succession 
of rapid fluctuations combined with a general movement 
mainly downwards. The problem is to disentangle the 
.. trend OJ from the fluctuations. The table on p. 40 shows 
how it may be done. 

A period is selected, long enough to remove the fluctua
tions of separate years, short enough to allow a long series of 
averages to be obtained. - As in the second column of the 
table, averages are taken again and again, and the line of 
.. moving average" is shown in the ,~iagram. The angles 
and small fluctuations of this line should then be smoothed 
away, as they are acQidental. This smoothed line shows the 
trend j in this case it is downward from about 1870 to about 
1895, and nearly neutral with some inclination to rise in the 
most recent years. This line cannot begin at the beginning, 
or end at the end, of the period' covered by the data, for 
several years are necessary to establish .. the trend." 

It is now assumed that the smoothed line represents tIre 
course of the events, as determined by slow-acting, cumula
tive influences, and that the deviations from it are dl1e to 
short-period (or, in some cases, accidental) causes. The 
deviations, or differences between the price of a particular 
year and the average price of the five years of which that 
year is the middle, are obtained in the table and represented 
in Diagram B; a. new vertical scale is taken to throw the 
fluctuations into relief. 

The smoothed line of Diagram A and the line of Diagram B 
show the" trend" and the" fluctuations"; but it is advisable 
to preserve also the jagged line of the first diagram. 

• IC the fluctuations occupy the ~ame length or time (e. g. 10 years). 
again and again, this period (10 years) should be taken for the 8UCCes

sive averages. It is not necessary to use the same period throughont 
the aeries. 
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There is something arbitrary in Diagram B, since the mag
nitudes of the differ!lnces, and sometimes even their sign, 
depend on the length of the period taken for averaging. 

6. Series can be distinguished by the nature of their 
II trends" and fluctuations; and it is extremely important 
to know both thcse with regard to any series used~ The 
trends may be up or down, rapid or slow, unifor~ or chang
ing. The fluctuations may be periodic (regular) or rav-dorn 
(irregular), great or small. When we have examined the 
series, with the help of a diagram, over many years, we may 
know what to expect from the phenomena considered; we 
shall be able to tell whether a tendency observed is of a 
permanent character, and to distinguish between fluctuations 
which are natural to the series and those which show some 
great and new disturbance. For example, from this scries 
we notice that the price fluctuates greatly from causes 
which may be present at any time, and that it would be 
quite impossible to trace the effect of (say) the introduction 
of some small new area into the world's supply, or the effect 
of a shilling import duty. ' 

7. In order to show the relations of two terms of a series, 
or the size of the fluctuations relative to the total amount, 
it is essential to have a visible horizonta.l line through the 
zero of the vertical scale; otherwise continual and confusing 
reference must be made to the numbers on the vertical scale. 
This can be realized if the zero line of Diagram A opposite is 
covered up, and we ask if the price was halved between 1870 
and 1890, or whether the fall from 1891 to 1894 diminished 
the price by one-third. 

8. The next series of diagrams is designed to illustrate the 
danger of ignoring the zero line, some of the fallacies which 
an unscrupulous use of diagrams may render plausible, and 
the general method of comparing graphically two series. 
Figure E, on p. 44, shows the value and weight of iron 
and steel exports year by year on a scale which would natur
ally be adopted. There is no essential reason, however, 
why £10 and 5 tons should be represented by the same 
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,ertical distance. In the three figures A, B, C, the weight 
is represented on a uniform scale, viz. half that of E; but in 
A the scale for value is so chosen that the lines begin 
together, and also (as it happens) the averages for the eleven 
years of value and of weight are represented at very nearly 

EXI'ORTB OF IRON AND STEEL AND MANUFACTURES THEREOF, 

PRODUCE OF UNITED KINGDOM 

Relative Numbers,l Relative Numbers,! 

A B 0 
YelU'tl, V.llle ' Weight, Value Weight. Value Weight. Value. Weight. 

/!. Ton .. 
0000'0 000' •• 

1893 20,26 2,738 81 81 72 81 52+ 0 81+ 0 
1894 18,47 2,566 74 76 65 76 - 5 - 5 
1895 19,43 2,738 78 81 69 81 - 3 + 0 
1896 23,46 3,423 94 102 83 102 + 8 +21 
1897 24,41 3,599 98 107 86 107 +10 +26 
1898 22,39 3,160 90 94 79 94 + 5 +13 
1899 27,71 3,601 III 107 98 107 +19 +2-l 
1900 31,62 3,447 126 103 111 103 +29 +22 
1901 25,01 2,813 100 84 88 84 +13 + 3 
1902 28,88 3,474 116 104 102 104 +23 +23 
1903 30,40 3,565 122 106 106 106 +25 +25 -- -- - -- - -

Average £24,73 3,193 99 95 

the same height. In B the equation is made for the last 
year, 1903.- Both these are correct, but method B very 
frequently gives the better perspective for two series. In 
long series it is best not to equate individual years, but to 
equate the averages of the last few years given. 

C and D are incorrect j the lines for value and weight 
are accurate separately, but the 'zeros of the vertical scales 
Ilre not in the same position. It is a simple arithmetical 

• To obtain the workin~ figures for A. take 81 (a number convenient 
for numerical work in thIS case) to represent the value in 1893, and 
obtain proportionate numbers for the other years with a slide rule or 
otherwIse. Take the same number to represent the weight in 1893, 
and finish tbe column by proportion. In this case easy arithmetic 
ia obtained by multiplying the value by 4 and the weight by 3 less 
about 1 %. For B the same weight numbers are used, but the value 
in 1903 is equated to 106. 
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problem, of which part of the working is given in the table 
above, * to force the lines to begin and end together. D is 
merely C enlarged vertically. 

A comparison of these five diagrams shows that almost 
any appearance may be given to fluctuations by a deliberate 
choice of scales, and suggests the need of care and intelligence 
in reading diagrams. 

9. The following diagram shows one of the few methods 
of pictorial work that can be recommended. The proportion 
of the parts of a group to each other and the whole are 
shown by the sectors of a circle; since the neas of sectors 
are proportional to their angles at the centre and the arcs 
on which they stand, there is no possibility of confusing 
linear and areal proportions. For the comparison of two 
groups, two circles are const.ructed so that their areas are 
in the ratio of the numbers in the groups. It is at once 
clear by comparing the angles that the proportion (e.!J.) of 
males between 14 and 15 years is smaner than that of 

NUMBER AND AGES OF PERSONS OCCUPIED IN THE TEXTILE TRADES 
OF ENGLAND AND WALES (INCLUDING DEALERS), 1901 

Ageo. Mal ... FOlDal ... 

-

Number. Relative No. NUlDber. Relative No. 
10-14 24,700 18° 30,367 160 

14-15 18,332 13 31,402 17 
15-20 81,200 59 188,125 102 
20-45 267,168 196 359,9i6 196 

45 and over 100,775 74 53,352 29 
--- - --- -
492,175 3600 663,222 3600 

--

..r = 4'92175 ; h,mce '1'=1'252 inches (1 sq. in. represents 100,000 
persons), • 

..r = 6'63222 ; hence '1' = 1'453 inches (1 sq. in. represents 100,000 
persons), 
where '1' stands for the radius of the circle in each case. 

• The first and last figures for weight in A differ by 25. Equate the 
difference between the first and last figures for value (viz. 122 - 81 = 41) 
to 25, and reduce all the value numbers to the ratio 41 : 25 ; the first 
becomes 52, the last 77. Bence the numbers in the table. 
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females; and observation of the areas suggests, (e.!!.) that the 
number of women 20-45 years is about equal to that of all 
men over 20 years. 

10. The commoner mistakes made in the construction and 
use of diagrams are as follow-

(a) .By an injudicious choice of vertical Bcale the fluctua
tions are exaggerated (D, page 44), or, on the other hand, 
made inconspicuous (E, page 44, value line). 

(b) An exaggerated vertical scale has the effect of making 
too conspicuous a single year in which the rise was greatcst. 
It may easily happen that with monthly figures the· high 
values would be seen to be spread over both the adjacent 
years. 

(c) When two series are represented on one diagram the 
equation is made between an exceptionally high year in 
one and an exceptionally low year in the otlier, with the 
resuit that the relative growths are distorted. 

(d) It is not always realized that in such diagrams as B 
(p. 42) and E (p. 44), the dot representing the number is to 
be placed over the centre of the horizontal distance showing 
the corresponding period; while in A (p. 37) the dot is at 
the end of the period. Similarly the dots showing a moving 
average (A, p. 42) should be exactly at the centres of the 
periods for which the average is taken. 

(e) In pictorial diagrams (such as the "big and little loaf") it 
is seldom clear whether the linear, areal, or cubic dimensions 
are intended to be compared. If one quantity is I! times 
another, for linear comparison the ratios should be 1'5: I, for 
areal 1'225 : 1, and for volume 1'145: 1. The three diagrams 
opposite illustrate the same ratio 2: 3 in three ways 
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CHAPTER VI 

TABULATION 

1. TABULATION is the intermediate process between the 
accumulation of data, in whatever form they are obtained, 
and the final reasoned account of the results shown by the 
statistics. The process of tabulation is essentially the selec
tion from the data of all the persons or things, which have 
certain defined characteristics A, B, C, D, etc., and their sub
division according to other variable characteristics E l • Ezo Ea. 
etc., and F l , Fzo Fs. etc. Then ABCD (e.g. Cotton industry, 
weaving, men, 4 lo07Tl)J, in the table below) is the heading of 
the table; E1, Ezo etc. (Ashton. Bolton, etc.), are the de
scriptions for the lines, F l , F2• etc. (under 208.,20 •. -25 •. , etc.). 
the headings of the columns. To any particular sub-group 
ABCD Es F2 (4 loom men cotton-weavers at Stockport. 
earning 208. to 258.) corresponds one entry (214) in the table. 
Of course the sub-divisions by the F's can be omitted for a 
simpler tabulation, or a third variable, Gl • G2• can sometimes 
be introduced. In the table given 109 is the total of ~. 
799 the total of Fl' 

It is advisable in many cases to tabulate in three successive 
stages: first, the ordered arrangement in full detail of all 
the information; second, the analysis of the first tables under 
definite headings as just described; third, abstract tables of 
the main results. The first set are merely for reference, if 
minute details may be wanted, or if further analysis may at 
some time be needed; the third set is a mere abbreviation of 
the second. In this chapter we deal with the second sel 

2. The following table from the Reports on Earnings, etc., 
in the Textile Trades,· will serve to illustrate the discussion. 

• Cd. 4545, p. 63. 
1)0 
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" 

CO.tton Indultry-Weaving 

Number of Men Weaverl (4 looml) working full time, whole Net 
Earning. in the lalt pay-week of September 1906 fen within the 
undermentioned limit.. 

pl.trlctl. Under 20., and 25" and I 80., and I 85" and I Total Avemge 
,20" under 25., under 80"jUOder 85,. _:~::~_J numLer. earnings 

I ., d, 
Ashton-under-Lyne 9 67 291 4 - 109 2310 
Bolton • 1 9 20 - - 30 2410 
Stockport. 10 214 75 - - 299 23 3 
Preston • 37 406 361 23 6 833 2410 
Blackburn 69 1,293 1,669 121 14 3,166 25 5 
Accrington 20 190 127 6 6 349 24 6 
Burnley . 185 1,448 1,942 402 86 4,063 25 11 
nacu~. , 88 606 203 33 19 949 24 4 
Roch ale. 258 756 416 72 12 1,514 23 4 
Other districts 122 535 147 6 1 I 811 22 7 . -----

- 4,989 1--;;----------
I 

TOTAL • 709 5,524 144- ! 12,123 24 11 
---- ------- -- ----- -------

Percentagea 6'5 45'6 41'2 I 5'5 1'2 100 -
I --

This is an example of double tabulation with cross totals. 
The problems isolated for study are the distribution of the 
number of weavers according to their earnings, and the 
vari~tion of this 'distribution from district to district. It 
forms ona of a series of tables in which the variation of wages 
according to occupation and district is examined. 

3. Before making a table we must consider in detail 
exactly what information is wanted. The data generally 
consist of one or more items of information about each of 
many individual persons or things. In this case we know the 
industry, district, occupation, sex, age (whether adult or not), 
earnings, and length of time worked, for each person. We 
can group any three of these data in a double table. Here 
we take as the main heading the composite datum" industry, 
occupation, sex, age, and length of time (i.e. full time, 551 
hours)," and tabulate according to the remaining two, viz. 
district and earnings. We might equally well tabulate 

11:2 



52 AN ELEMENTARY MANUAL OF STATISTICS 

district and occupation, or occupation and earnings, or sex 
and earnings, etc. The result of the particular tabulation 
used is to show that earnings are nearly uniform district by 
district, and are concentrated in the two groups 208. to 258., 
258. to 308. 

Where one of the quantities varies grade by grade (as 
wages, age, etc.) it is entered in the horizontal heading. The 
number of grades entered separately is limited by the nature 
of the material and by the consideration that the whole must 
be easily visible at once. . 

The order of the districts, or other terms, in the vertical 
list should be alphabetical if there is no natural order; but it 
frequently happens that there is a natural or geographical 

grouping which is of assistance in studying the relationships, 
or in making Ilubordinate totals. Similar places or things 
should be next 'each other. * 

The line of totals shows the distribution of wages in the 
occupation as a whole; the column of totals shows the 
distribution of the occupation among the districts. 

Supplementary information can be added, if the table is 
not overcrowded. A percentage line, as the last, is often 
very useful. The column of average earnings makes the 
visualizati()D of the figures easier. 

In printing, great care is necessary to bring out the 
principal words in the heading by suitable type; and wher
ever there is a change in the significance of the numbers a 
change of type should be made. A typewriter is not capable 
of producing a good table. 

4. The table should, if possible, show on its face its exact 
meaning. It is too commonly the case that a table can only 
be understood by a cumbrous system of notes or references, 
or by searching through a great deal of preliminary matter. 
For this reason the heading is rightly long and caref?lIy 
worded. If necessary the heading should be broken up 1Dto 

* In the table just given the order of places is that used th.rooghoot 
the report, and is convenient for cross reference. It 18 pertly 
geographical, partly according to the nature of the trade in the district.. 
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a Eerics of sentences, with great care as to space and typing. 
When the matter in hand is extremely complicated, it is 
better to use a brief heading. and to place a full description 
of the meaning of the table and definitions of the terms used 
in print on the page opposite the table. 

It often happens that many of the entries require special 
explanation. These may be given by a series of notes legibly 
printed immediately under the table. References by·, t. t. 
§, ~, etc., should be avoided if possible. Every one has suffered 
from the system of notes used in railway time-tables. In the 
case before us, the only further definitions wanted are thoge 
of the districts and of the distinction between men and boys. 
The former is given by reference to a page where the de
limitation of districts is stated once for all the tables; for 
the latter one has to search through the introduction to the 
report to find that males over 20 years of age are counted as 
men. 

It is generally the case that, however minute the tabula
tion, there is a residuum; hera we have .. other districts," 
and earnings .. 3S,. and above:" The residua should be 
made small compared with the total, and should be inserted 
to avoid confusion. 

After a table is made it is often the case that it has to be 
re-cast to fit the printed page. Folded tables should be 
avoided; if the table is too big for a page, or for two pages 
facing each other, it should be split up in two or more. The 
eye cannot grasp more detail at once than will cover two 
pages. 

5. A table should neither contain numbers consisting of 
many digits nor many blank spaces. The latter can be 
avoided by merging the unimportant lines in the residuum. 
The former will be avoided if careful attention is paid to the 
substance of Chapter II above. Numbers have very seldom 
more than·a superficial accuracy beyond the third or fourth 
significant figures, and it is seldom that greater accuracy is 
required, unless for further numerical work. Large numbers 
in a table confuse the eyel destroy the le~ibility of the whole, 
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and conceal the significance of the grouping; the wood is 
hidden by the trees. Either round numbers should be uSl'd, 
in such a way that the last di3it printed is accurate. or tho 
lines can be given as percentages or per thousands. It is to 
be remembered that full details are supposed to exist for 
reference in an earlier series of tables (not necessarily 
printed). 

6. So far we have been considering the form and nature of 
tables intended to give public information and resulting from 
a collection of statistical data. Tabulation has further im
portant uses. When an investigation as to any facts is made, 
it may happen that the groups, or classes, or series which 
result are predetermined in form, and that we have merely to 
fill in details in tables already prepared; but it frequently 
happens that we are in the position of an explorer. and do 
not know even what. kind of things we may discover. In 
such cases the process of tabulation is the process of analysis. 
In the investigation 3.'1 to wages in the cotton industry, for 
example, tables were made to determine how far the number 
of looms tended per person influenced wag~s. what was the 
relation between the earnings of spinners and of their piecers. 
whether wages were nearly at a uniform level from place to 
place, and many other such questions. For analysis of this 
kind the rule is simple; determine exactly what it is that is 
to be tested, devise the table that will answer the particular 
question and no other. fill in the details from the data, and 
perform the necessary arithmetic for any comparison wanted. 

7. Again, in considering the progress of an institution or a 
business, analysis is constantly wanted, and is carried out in 
tabular form. We deal with this subject in Chapter IX. 

8. Diagrams, averages and tabulation can all be used for 
presenting the results of a statistical accumulation. Of 
these the tabulation is the essential. Diagrams only give the 
results of tabulations in a special form, suitable tor showing 
the relations between the various numbers and for allowing a 
C01lp d'ail over the whole field. but they cannot replace the 
il£tual figures for purposes requiring minute accuracy or for 
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further numerical work; also, as stated above, they should 
only be used over a limited field, while the tabular form is 
universal. Averages are abbreviations, replacing the more 
complete table for purposes of comparison with other tables. 
The reduction of a column of figures to an average throws 
away a great part of the data. Much attention has been 
given in recent times to curing this defect of averages, but 
after all refinements have been made we cannot dispense 
with the details of the group averaged, and these are to be 
found in tables. 

9. It seemed inexpedient to load this manual with many 
examples of tables; in Part II many small tables are given, 
but they should be regarded as the final kind of tabulation, 
i e. "abstract tables of the main results." The reader can 
find innumerable examples in statistical publications, and 
should criticize them by asking the questions: "Are the 
headings intelligible 1 Are the terms used in the heading 
and the table sufficiently defined? Is important information 
omitted or unimportant included? Is the spacing and 
arrangement of type satisfactory? Is there any difficulty in 
picking out the essential information? " 



CHAPTER VII 

SA.MPLING 

1. IT is not always necessary to obtain completeinformation 
as ·to all members of a group, in order to give an adequate 
account of it. :Most practical judgments are formed by 
experience of a limited number of examples. Purchases arc 
frequently made after examination of a sample. The satis
factoriness of a consignment of goods is tested by examining 
and testing a few bars, cases, packages, ete. The probable 
yield of a mine is estimated by assaying a small quantity of 
ore. The goodness of a water supply is ascertained by 
bacteriological examination of a microscopic quantity. Such 
methods are not only means of saving time and expense, but 
are absolutely necessary in some cases f for testing often 
destroys the commodity, as when a tin is opened or the 
breaking-strain of a steel bar is determined, and it is often 
impracticable to examine every part, e. g. in the case of a mine, 
whose contents is not completely known till it is exhausted. 

2. The first essential of an examination by sample is that 
every member of the group considered should have nearly 
the same chance of being included in the sample. This 
may be secured either by mixture. or by random selection. 
Mixture.-Suppose it to be required to assay the quantity of 
gold in several barrels of the sweepings of the Mint, or the 
quantity of alcohol in many cases of wine, to take two emi
nently practical examples. In the first case, extract equal 
small quantities of dust from near the top, the middle and the 
bottom of each barrel. Mix each sample thoroughly, take an 
equal fraction of each and mix (say) four together; repeat this 
process of mixing and division till a quantity small enough to 
be assayed is obtained. In all such processes the methods of 
choice, mixing and division will be directed to neutralizing 
any physical itTegularities of weight, shape, etc., which might 

56 
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destroy the random nature of selection. To determine how 
nearly the result is correct, the process should be repeated 
(say) four times; the true result may be expected to be within 
the divergencies shown by the four measurements. 

3. Random selection.-This is often sufficiently secured by 
the process of spreading out the consignment of goods, etc., 
and marking one taken here and another there, avoiding the 
first and tbe last and the most obvious, and testing the 
objects marked. Another method is to divide the objects 
into equal groups and take one at random from each group. 
The more scientific way is to secure absolutely equal chances 
by numbering the whole group consecutively, writing down 
the numbers on tickets and shuffling them, and finally drawing 
at random Ilome of the tickets and examining the objects with 
the correspondingnumbcl's. To avoid the writing and drawing, 
digits are sometimes selected at random from mathematical 
tables and used as if they were numbers drawn at random. 

As before, the exactness of the result (if it is a case of 
measurement) showd be tested by }'epeating the process, 
varying the selection each time. 

4. In carrying out the above processes successfully in social 
or other investigation, less concrete than the examination of 
a consignment of goods, the first step is the careful and exact 
definition of the group to be tested. If, for example, we are 
examining the physical condition of school children, we should 
delimitate the area to be taken, enumerate all the schools in 
it, and find the number of children on the register of each; 
the group taken would then be co-extensive with the 
II registered school children." In making the measurements 
we should have to take children absent from school as well 
liS present, if they happen to be chosen by the selective pro
cess used, liS olherwise we should be taking the smaller group 
II children present at school JJ; this might give an imperfect 
result, as the absent children might contain a large proportion 
of the physically unfit. !Q any case, the group as described 
would not contain children removed from the district and 
specially treated in institutions. 

The temptation is always to measure the obvious and 
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easily accessible; but if we do this our sample is of .. the 
accessible," not of the whole group. Thus the budgets of 
working-class expenditure, which are often published, are not 
typical of the working class as a whole, but of that part of it 
which is intelligent enough to have some kind of record and 
is willing to communicate private details. In particular, the 
expenditure on drink is under-estimated. 

5. 1Jetermining the average.-It is clear from common
sense principles that the larger the number included in the 
sample measurement, other things being equal, the more 
accurately the average will be determined; in Chapter IV it 
was stated that the precision increased as the square root of 
the number taken. This accuracy does not depend in any 
way on the size of the group from which the sample is selected; 
the average height of all the men in England can be 
determined with the same accuracy by the same number 
of measurements as the average in one town, if in each case 
every person has the same chance of inclusion. The follow
ing examples illustrate the increase of precision as more 
samples are included, and other points-

(a) Forty groups of ten entries each were taken at random 
from a list of the rate of interest paid by 3,878 Companies. 

The average rates obtained for these forty groups were as 
follows-

AVERAGES OF 10 COMPANIES SELECTED AT RANDOlI 
Rate of Dividend. Nwnber of Occurrences. 

£... d. 
Above 5 0 0 1 

418 6 3 
417 0 5 
415 6 7 
414 0 6 
413 0 8 
411 6 7 
410 0 3 

The average of the 400 Companies, contained iD the 40 groups, i. 
£414& lId. 

The original e.ntries vary from 0 to £103 %. The averages 
of 10 are all between £4 lOs. and £5 Is. It is then practi
cally certain that the average of all is between these 
limits, and DOt far from the average of the 40 groups, viz. 
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.£4 148. lld.· Actually it is found to be .£4 158. 7d" when 
all the Companies are included. 

(b) A large number of packs of playing caros were mixed 
together, and 32 groups of 3 cards were drawn, and the 
number of pips on each were counted, Knave, Queen, King 
being taken as O. The following was the result-
Total Dumber 01 
pip. aD 8 o&rcia 

in order 01 
drawing, 

1\ 
16 
17 
18 

14 
19 
24 

8 

8 
1\ 
8 

19 

9 
10 
18 
8 

o 
11 
11\ 
9 

17 
18 
14 
16 

10 
7 
7 

2i 

22 
17 

1\ 
6 

Total Average Tota.\ Average 
on per 

12 card.. card, 
aD per 

24 carda. card, 

3'3 } 
85 

3'75 

} 116 

} 65 

} 40 

} 41\ 

} 31\ 

} 61\ 

2'9 } 100 

1\'4 

4'0 
3'8 } 96 

4'i 

Tota.\ Average 
on per 

48 carda. card, 

206 
4'

29 1 

196 

Total and 
average for 

96 carde. 

402 

Average 
4'19 

• These figures are given and more retined melll!urementa are made in 
the Stat~tical Journal, 1906, pp. 61\0-3. 
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The original cards vary from 0 to 10; tile averages of 3 
from ° to 8, of 12 from 2'9 to 5'4, of 24 from 3'5 to 5'0. It 
is then practically certain from the sample that the average 
of all is between (say) 3'5 and 5'0, and that 41'19 is a good 
approximation. Actually there are 55 pips to a suit of 13 
cards (picture· cards counting blank), and the average is 4'23. 

6. While the determination of the average is of great 
practical importance for purposes of valuing the group and 
other arithmetical work, it is often equally important to deter
mine the proportion ofvarious kinds in a group, as for example 
the number offamilies per 1,000 whose income is less than £1 
per week, or the number of children per 1,000 lIuffering from 
remedial throat complaints. The following examples show 
a method that can be followed-

(a) The 400 Companies in the former example were divided 
into 4 groups of 100 each and tabulated according to the 
rate of dividend paid. 

Rare of Div:end./ 
Number of Compani... , I Per .ent. Per cent. 

lot 2nd 8rd 4th Togetber. 
100 100 100 100 I ___ .~ Actual. 

-----
Nil 6 5 8 9 28 7 6-0 

£1 and under 3 3 0 3 0 6 1'5 1'5 
£3 

" 
4 34 23 29 22 108 27 27'2 

£4 " 5 25 30 28 34 117 29'25 31'1 
£5 

" 6 13 18 16 13 60 15 17'7 
£6 

" 8 9 16 9 14 48 12 10-8 
£8 and above 10 8 7 8 33 7'25 [,.7 

100 100 100 100 400 I 100 100 

The last column but one shows the distribution as estimated 
from the sample of 400; the first 4 columns show Low far the 
estimate can be trusted. Thus it is practically certain that 
rather more than half the Companies paid between £3 and 
£5, the numbers only varying in the 4 groups from 53 to 
59. The number between £1 and £3 is doubtful The last 
line, containing the exceptionally high dividends, is a priori 
uncertain; the accident of sampling may easily include too 
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many or too few rare cases. The method can only be trusted 
for the large, central divisions. The last column shows the 
actual distribution of the 3,878 Companies, from which the 
samples were taken.-

(b) In the draw of 9l cards (including all but the last five 
of the previous paragraph), the actual occurrence of the 
various numbers was--

. 

Ace 
2 
3 
4 
5 
6 
7 
8 
9 

10 
Knave 
Queen 
King 

" 

If the drawing had been continued, of course, we should 
have found less and less relative differencg between the 
numbers. Here we have no actual test of the accuracy of 
the result. 

[A mathematical way of dealing with such a question as 
.. how many picture-cards are there in the given group 1" is 
as follows: Let n be the number in the group, let m be 
drawn, and pm prove to be aces. Then pn is the most pro
bable number of pictures in tbe pack, but it is as likely as not 

to differ from this number by as much as 2; .~P(l ;;:_l!2. It 

is very unlikely to differ by as much as six times the 
expression just written. 

In the card experiment, if n were 1,820 (the number of 
caNs actually in the group used), m = 91, pm = ·~n. The 

• For the /I priori test of accuracy, see again Stat. J01Irnal, 1906, P. 553. 
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forecast from the sample as to the number of pictures among 
the 1.820 cards would be-

pn ± 2 X 1820 I ~1 _ x 70_ . = 420 ± 5 .... 
3 1V91 x 91 x 91 

and we should feel sure that the number was between 
420 ± 6 X 54 = 420 ± 324. 

Per 13 cards we should have (by proportion) 3 ± ...... and 
the maximum possible would be about 5. 

Thus the experiment is not sufficient to determinate the 
proportion of picture-cards accurately. More cards would 
need to be drawn till the m in the above formula was 
sufficiently increased.] 

7. No formal rules can replace judgment and experience 
in the selection and interpretation of samples. The simplest 
practical direction is to continue to increase the number of 
samples. till successive tests show sufficiently similar results. 
When dealing n-equently with the same kind, of course, 
experience would soon show how many tests were sufficient. 

8. Two other methods of sample measurement are some
times used. 

Suppose we wish to test the knowledge of a large class of 
students (say 100). We might by some very simple examina
tion, or by consulting the teacher, place them roughly in 
order of intelligence, and then examine in detail, say Nos. 
1, 10, 25, 50, 75, 90, 100 (the maximum and minimum, 
median, quartil~s and two deciles).t Thus a good estimate 
could quickly be obtained, and the relative ability of two 
similar classes quickly judged. 

In the same way we could describe any group that can be 
placed in order, by the detailed examination of a few seltcted 
by rule. This method differs essentially from the method of 
random selection already explained. 

• Observe that this result is independent of n. 
t The deciles are the values which divide a group into u,n et!ual ~ 

in the same way as the quartiles divide it into 4. If these Beven po8ltiona 
are determined quantitatively for any group, a diagram of tbe Conn A, 
p. 37, can be drawn with conaiJerable accuracy. 
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9. Rather than trust to the arbitrary action of chance, 
some investigators prefer to choose what they believe to be 
typical groups, and examine them in detail. Thus, investi
gations as to the wages, etc., of agricultural labourers have 
been conducted by selecting some forty. districts through
out the country, so as to include types of all kinds of 
agriculture, and of all economic situations. This method 
results in an accurate and intelligible picture, but there is no 
easy means of calculating any-: average, or of knowing the 
distribution by number of persons earning various rates of 
wages. For filling in details where the general results are 
known the method is to be recommended. 



CHAPTER VIII 

RULES FOR USING PUBLISHED STA.TISTICS 

1. IT is never safe to take published statistics at their face 
value, without knowing their meaning and limitations, and it 
is always necessary to criticize arguments that are based on 
them, unless one is able to trust implicitly the knowledge 
and good faith of the persons bringing them forward. It is 
extremely easy to falsify the lessons which numerical state
ments should teach. The actual use and appreciation of 
statistics is ultimately a matter of intelligence, special know
ledge and common-sense j but the following nine rules 
suggest the lines of study and criticism. 

First.-Find the exact definition of the units wltich go to 
make the total. What is a soldier? ·What one pound's 
worth of exports? What a registered birth 1 What a 
member of the population, a case of fever, a bushel oC 
wheat? One of the standard questions in agricultural 
statistics is "What is a cow?" In every case the definition 
depends on the regulations and method of collection. Thus 
we need to know at what stage a recruit is entered as .. on 
the strength of the regiment" j what goods are counted as 
exports, and how they are valued; whether all births are 
registered, and whether still-births are included; how 
travellers, absentees and the homeless are counted; what 
are the rules for diagnosis of fever; whether wheat is weighed 
or measured; when a heifer grows into a cow, and much 
more detail of this sort. Generally expert knowledge is 
needed; sometimes the report on the statisticS contains 
sufficient explanation and definition; sometimes the whole 
can be worked out from a study oC the blank forms of 

64 
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inquiry (with instructions) on which the original data are 
obtained. 

The apparent meaning of a total is seldom its real mean
ing, but generally results from an artificial definition, 
necessitated by the process of collection. 

As examples may be suggested the discovery of what is 
meant (i) by a room, (ii) by a farmer, in the census 
reports. 

2. Second.-Consider how far the persons or things grouped 
together in a total or sub-total are similar; in other word&, 
how far the group is homogeneous. Thus, persons whose 
occupations are grouped. under the main heading "Textile 
Fabrics" differ with respect to (1) sex, (2) age, (3) nature of 
the material worked (cotton, wool, etc.), (4) position in the 
industry as merchant, dealer, manufacturer, or employe, (5) 
specific occupation, (6) locality. If we are merely told that 
1,155,397 persons were included under the main heading in 
England and Wales in 1901, the information is so wide as to 
be nearly useless. An example of the most minutely defined 
group given in the census r~ports is :-County Borough of 
Oldham: number of males between the ages of 25 and 45 
engaged in spinning process in cotton was 2,711. To know 
the meaning of this we should have to go carefully through 
a spinning-mill. 

Whether the group or sub-group is sufficiently homo
geneous depends entirely on the purpose for which the figures 
are used. If we compare the total numbers in the cotton 
industry in 1891 and 1901 we should be misled, because the 
numbers of children, men and women are in quite different 
proportions at the two dates; but" useful comparison might 
be made between the numbers of men. 

The possibility of change in tho relations shown when the 
groups are analyzed into parts of greater homogeneity must 
always be borne in mind. Innumerable examples might be 
given; an important one arises from death-rates. The rate 
is calcula.ted by dividing the number of deaths in a district 
in a year by the number of persons living in the district 

r 
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midway through the year, and multiplying by 1,000. Analysi:l 
at once shows that the various age-groups of the population 
are subject to quite different risks of death, and that the risks 
differ also according to sex; further, deaths from accitlent, 
from infectious diseases and from other causes shoulJ be in 
different categories. 

If the internal constitutions of two groups are the same, 
f. g. if the distribution by age and sex are the Barne, then 
averages based on them may be properly compared. But we 
must never assume either homogeneity or similarity of 
division without knowledge. 

3. 17lird.-Having defined and analyzed the totals, tile 
next question is what is the relation of the quantity they 
measure to the quantity as to which we want knowlcllge. 
We wish to know the stress of unemployment, we learn the 
number of trade-unionists out ofwor\; or of poverty, and we 
are told the number in receipt of public relief; or we are 
examining the improvement in health of the population, and 
we find the amount of disease and the number of deaths; for 
education we can tell the number of students, or of student
hours, or of examination successes. These statistical totaL! 
and averages are at best indices, not actual measurements, 
of the more subtle and often incommensurable quantity or 
quality, which is essentially the object of the investigation. 
In order that indices may be useful they must at least move 
up and down with the quantity they represent, as the ther
mometer moves with heat and the barometer with pressure, 
and they should further make great or small oseillations 
with great or small movements; but many of them have lel's 
relation to the complete phenomena than the thermometer 
has to sensation of heat (which depends also on moisture and 
physiological conditions), and may be as remotely connected 
as the fall of the index of a barometer with the fall of rain. 

H experience shows that the indices are sensitive anll 
trustworthy they may be used to bridge o,-er the gap between 
one more complete measurement and the next. 

4. Fourth.-Before trusting 01 even reading a statistical 
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aa.-ount, it is well to ~t down and tLink quietly 1ihat 
statistics ought to hne been rollecWd, if possible, fur the 
I'ul"f'ose in Land, and what suurces of infvJ"luativn ni.5t, or 
&bould exist. TIHl3. if wa~ were to be measurN, 1I"e should 
decide that the weekly rate, the annual earniogs ailu..-iog fur 
unemployment, supplementary esrning-s and the earnings of 
other memben of a lWUl', family should be know-n, and that 
allowance should be made fvr any necessary expenses; fllrtber, 
the money nIue should be interprek-.i in purchasin,; po'A"er, 
and the standw of life attained sbould be clearly sho.-n. Of 
these things some it is not possible w measure; we cannot 
measure the actual satisfaction obtained from the expenditure 
of money. nOl" the value of unpaid personal1i·ork. Others, as 
the annual ~ipts and complete expenditure, could only be 
me&!urN if the persons concerned kept accurate accounts.. 

HaTing got 80 Ur, we may lake up the statistical report 
and consider how far the problem has been understoo.l, 
whether all the practicable measurements hue been made, 
and whether the result giTes a troe index in the sense of 
the last paragraph. We on thus decide as to whether the 
information is sufficient (or solTing any a..."5i~ed problem; in 
only too many cases we find th3.t it is not. 

Further, if there is any SU~piciuD of bias, of the intention 
to support any preconceiTed Tiew, the criticism of method 
must be particularly rigiJ. and the maximum possible effect 
of the unconsidered facton must be allowed fur. 

s. FijU.-When we hue to deal with aTera,.<"eS, rates, and 
pcrcent.a~ we must CMrJ our second rule of critirum 
further. Xot only must we consider whether the numeraton 
and denominaton are hom~neous in themselTC3. but 
whether the terms of the denominator haTe a reasonable 
relation to those or the numerator. Should, (or exampl~ the 
number of daths from small-pox be counted in relation to 
the whole population, to the nccinated population. or to the 
number who conlrac' tLe disease r ShoulJ the birth-rate be 
reckoned per 1,000 or the poJ>ulation 01' per 1,000 of marned 
C'Ouplt's' Should the proJuction of coal per head be reclonoo 

"2 
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with respect to the population of a nation, or to those engaged 
in the coal trade, or only to the coal-hewers? The general 
answer is that the denominator should be limited to those 
who have a direct relation to the numerator; the legitimate 
birth-rate, e. g. should be in relation to married couples with 
some restriction of age. It may happen that this restricted 
denominator has a constant relation to a larger population, 
and in that case the latter may be used for simplicity of 
working (sometimes for lack of the detailed information), and 
for comparison with similar averages. Thus the number of 
births (929,807) in 1901 in England and Wales may be stated 
as 160 per 1,000 married women or as 28'3 per 1,000 persons; 
this last results from the combination of the two rates, 160 
births per 1,000 married women and· 177 married women per 
1,000 persons. If the 177 remained unchanged, the two rates 
160 and 28'5 would of course have a constant ratio to each 
other. 

6. Sixth.-When two quantities are compared we must 
consider whether they are strictly comparable, and for this 
purpose most of the foregoing rules are necessary. Com
parisons are made between two similar measurements at 
different dates (e. g. population, death-rate, average wage, 
production of wheat, etc.), or between two similar measure
ments relating to different places (e.g. trade, consumption of 
meat or wheat per head, amount of taxation per head, total or 
average income in two countries, etc.). We must test whether 
the two measurements are made on the same basis, so as to be 
indices of the same kind of phenomena considered, so as to 
cover the same ground and suffer from similar "error of 
bias II (see pp. 29, 32). Having ascertained this and so used 
rules 1 and 3, we then apply niles 2, 4, and 5 if necessary. 

By such means we shall readily realize the difficulty of 
minute comparisons over long periods, during which relations 
have continually changed, and the extreme roughness of 
comparisons between such measurements as the indices of 
prosperity of two nations. Accurate comparisons can only be 
made between closely similar things or over quite short periods. 
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7. Seventn..-Closely connected with the last is the measure
ment of accuracy. In Chapters II and IV the approximate 
nature of statistical measnrement was discussed, and some 
methods were given of testing the accuracy of results. In all 
statistics we must decide whether the data and methods will 
yield results accurate enough for the arguments based on 
them. It would be absurd to speak of an increase in average 
wages from 208. 3d. to 208. 6d. in twelve years, for the 
average could not be determined to ld. in either case, and the 
group considered would have changed its character in the 
period; but we could speak reasonably of an increase of 
II about 50 % " if the averages were 20s. and 30s. The less 
the groups satisfy the stringent conditions of the first six 
rules laid down, the greater must be the margin allowed for 
error. Where possible; the greatest possible errors arising 
from imperfection of data or processes should be ,!orked out. 

8. Eightn..-We must not depend on figures relating to 
single days, months, or years, or on comparisons relating to 
short isolated periods. In Chapter V the fact that every 
measurable recurring phenomenon yields a series of definite 
characteristics was illustrated. These characteristics, the 
natures of the fluctuations and of the trend, must be known. 
In the case of the population of a large country, where there 
is little emigration or immigration, it is not difficult to fill in 
estimates for intl)rmediate years; in the case of the total value 
of exported goods it is impossible. Every measurement must 
be viewed in the light given by a series of similar measure
ments stretching back over a long period; otherwise temporary 
fluctuations will be taken for permanent changes, as if a cold 
summer were regarded as proving a change in climate; or a 
rise will be reported, when. ~e whole trend is downwards, as 
if we should compare the bank holiday traffic of a decadent 
tramway one year with the lowest day's record of the 
preceding. . 

'Where a sufficient record cannot be obtained, judgment 
must be suspended. 

9. Ninth.-lIaving determined as far as possible the exact 
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purport and limitations of the statistics, consider (without 
reference to the printed report) to what conclusions they lead, 
or whether they are so imperfect that no conclusions can be 
reached without further investigation. There is often a great 
gap between the statistical table and the non-statistical con
clusions that are fathered on to it, especially if the statistics 
were obtained in order to support a preconceived theory. 
Statistical work properly ends with such a dull, colourless, 
matter-of-filct report as is customary in the publications of the 
British Government. As a separate process such results are 
to be taken in conjunction with non-statistical knowledge. 
Inferences are suggested and tested by the reported facts, 
and a severely critical and logical analysis is necessary before 
the whole investigation leads on to some reasoned action. 



CHAPTER IX 

METHODS OF STATISTICAL ANALYSIS 

1. IN the previous chapter the way to criticize statistical 
reports was outlined; in this chapter we consider briefly the 
methods of collecting statistics· at first hand, (i) for the 
purpose of testing the progress of a commercial undertaking, 
(ii) for testing the success of an institution, (iii) for collect
ing data for the solution of a locial problem. 

2. Details vary so greatly for different kinds of business, 
that it is only possible to lay down some general principles 
with illustrations. The processes of book-keeping and ac
countancy are, in their more refined forms, examples of 
statistical investigation, and, so far as .£ 8. d. is concemed, pro
vide the data, even if they do not give the result, of such 
analysis. When accountancy is applied to commodities as 
well as to money, we arrive at statistics. Take the case of 
wool-spinning. The data that should be tabulated are
the weight and cost of raw wool used in a given time, in 
the aggregate, in each room, and by each mule; the weight 
of yarn produced, in similar detail, and the weight of waste 
material recovered; the price realized for the products (or, if 
the yarn is used in the same factory, the estimated value); 
and the cost in wages and in oil and sundries. Over a 
longer period an estimate should be made for the interest on 
the capital value and the depreciation of the machinery used, 
together with a proportional allowance for the general ex
penses of the factory, such as salaries, rent and rates, and 
advertising. The cost of the engine should be placed under 
the special·expenses, if possible; if not, this cost must be 
divided between the various rooms with what accuracy is 
practicable. With such data it is possible to tell what 
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machines, rooms, or departments are running at a loss, or 
just paying their special expenses, or contributing adequately 
to the general expenses, or making a profit. 

In this case, also, it is easy to state the number of lbs. of 
wool spun ann the length of the yarn produced, and the 
actual work done by each group of operatives (the spinner 
and piecers at each pair of mules), which is, in fact, measured 
for the basis of piece-wages. It can be at once determined 
whether the machine (the spinning-mule) is being used 
efficiently. 

Similarly in weaving, data are easily available for the pro
duct per loom, per operative, and per .£ of wllgcs paid, and 
the totals can be made for each weaving-shed and fOf the 
factory as a whole. 

3. A more complicated problem is presented in railway 
working, and an example of the method of compiling statistics 
in use on many important railways in America, India and 
elsewhere is very instructive. The data are twofold, based 
respectively on the details of the train service, and on the 
quantity of goods conveyed; the first are connected with 
expense, the second with remunerative work done. 

For each journey of each train the guard sends in a report 
as to the time at which the engine arrived, the times (actual 
and due) at which the train arrived at and left each stopping 
point, and as to the number of wagons (empty or loaded) 
hauled each section of the journey, with other details. For 
each journey of each engine the driver reports the time 
he was working with the engine, and how it was allotted to 
standing, shunting, or 'running, the amount of coal taken on, 
and the number of the wagons hauled in each section of the 
route. 

On the other side, returns are made of all consign menta of 
goods, showing the stations at which they were received and 
where they were delivered, and the money received for their 
transit. 

From these data the following tables among others are 
compiled:-
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SUTISTICS OJ' OPERATION. GOODS AND MINERALS TOGETHER. 

Months of Jane 1904 and 1905. 

No.ot Toa. oarriod. Anrap c1iotu .. hauled. 

work· To,,· A .. erag. Tnia· 
Ing. Per mil ... train- mile •• 

cia)' •• totaL work .. 
load. 

Gooch. Hinerot.. Tngether. 
Ing-da:r. ---- -- -~ ~~ ------ -----

000·. 000·. 00000·. Ton. 000·. Mil .. : Mil •• Mile. 
1904 26 4468 172 1026 100·3 1023 35·4 18·5 23-0 
190ii 26 4325 166 980 104·5 938 34·3 18·6 22·7 

Burt-he ..... Tnia-mil •• Tnia-mil •• TOD-mile. 
TOIl-mil •• per .jn~l. per .. _ 

perbain per up .. up .. traok-mil. mile per 
hOlll". hOur. per work· worklDg. 

Train. ShuntiDg. TotaL iDg-cia:r. cIa:r. 

-- --------
00·. 00·. 000·. 

I 
1904 1386 1922 331 310 7"38 13·2 2363 
1905 1263 1821 308 318 7"43 n·8 2223 . 

w.,....-mil .. , A ..... g.traiD-l.ad wap"-",,ile. t ofwagoDL per8Dg1Do-, hOIIl". ;4 - -- - -----------
~ :l'~ .. ~ .. 1 

'\l ~ 3 X 1 ,t. . ,"0 :::10 :5.a eo! 
] Loaded ot ~ :3 Cii.c::l c.c: CI 

~ a 0 TotaL ~i ~& tl ... 10\ ~ ----f-- - ----~-
0000·. IlOIlO'' 0000'. Tons. 

1904 1939 1174 3113 62·3 18-9 n·5 30·4 224 162 94·1 5·29 
19011 1821 1123 2944 61·9 19'4 12·0 31"4 233 162 9a·4 a·38 . 

.. Ton-miles" form the principal measurement of the 
revenue-yielding work done by a railway so far as freight 
is concerned, and are obtained by multiplying the number 
of tons in each consignment by the number of miles it is 
carried. If Train-miles" signifies the aggregate of the miles 
run by trains; .. engine-hours" the aggregate of the hours 
in which an engine was working with a train, distinguishing 
running from shunting. The total of wagon-miles is com
puted by multiplying the number of wagons moved by the 
number of miles run separately for every section at the 
beginning of which the composition of a train was altered, 
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and adding these products. These results, together with the 
total of the tons moved and the fixed information as to the 
track, are sufficient for the tables. 

Let T be number of tons moved, 1'. number of ton-miles, 
T .... number of train-miles, E, and E. numbers of train and 
shunting engine-hour~, W, and W, the number of loaded nnd 

empty wagon-miles. Then the average train-load is ~2'! 
roo 

tons; the average distance haulE'd is ~~; the average of tOIl-

miles per engine-hour is E T.; ; of train-miles per train .+ Eo 
. h . Trill th . 1 d· W, + W engme- our is --; e average tram- oa is ' E, T_ 

wagons; the average wagon-load is ~, and the average num-

ber of wagon-miles per engine-hour is W, + E'!'. 
E, + • 

Such figures could be worked out for any division of the 
railway that is required. By comparing the averages obtained 
for different months or different divisions, we can observe the 
work done by engines in hauling goods or wagons (ton-miles 
or wagon-miles per engine-hour), the use made of the track 
(or railway as ordinarily understood) and of double lines 
(train-miles per track-mile and ton-miles per route-mile), 
what proportion of haulage is effectively spent in hauliD~ full 
wagons, and how heavily the wagons are loaded. Where 
anyone of these averages increases, there is presumptive 
evidence of growing efficiency in working j where a 
difference or decrease is shown, there is a case for inquiry 
as to the cause; it may prove to be due either to the nature 
of the work, or to incompetency in handling it, or to a 
reorganization which produces a compensatory improvement 
elsewhere. 

From similar tables the receipts per ton, per ton-mile and 
per train-mile are worked out for different classes of traffic, 
and brought into close relation to the cost. 
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4. In the case of railways and other large undertakings 
the problem is to discover exactly what mea.."llrement is most 
sensitive to efficiency of work, and to devise the necessary 
machinery for obtaining the statistics of precisely that 
measurement. In the running of goods trains the principal 
expense that can. be reduced is the time during which the 
wages of the three men (driver, fireman and guard) concerned 
nre paid; II wagon-miles per engine-hour" and .. ton-miles 
per engine-hour" are found to provide precisely the tests 
wanted. In other cases it might prove to be the production 
per spindle per week, or the output of coal per hewer. When 
such tests are devised and kept systematically, an instant 
indication is giv~n of any improvement or slackening in the 
work, and the reasons of the change can then be investigated. 

5. It is clear that such a broad average as II wagon-loads" 
obtained by dividing 103 million ton-miles by 20 million 
loaded-wagon-miles does not satisfy the test of homogeneity 
suggested above (p. 65); a railway may be engaged in 
hauling coal by the train-load and also in handling small 
parcels for quick delivery; for the tormer heavy wagon-loads 
are easily obtained, with the latter the rapidity (and the 
custom) may be lost if goods are not forwarded till a wagon
load is ready. In other industries high average production 
may depend on inferiority of goods. Where the relative pro
portions of the different classes of work done vary very little, 
this consideration will not vitiate the comparison of averages; 
but where the proportions are not steady, further analysis 
and subdivision must be made, so far as practicable, till 
statistics are obtained for nearly homogeneous work; the 
first step made in this direction in railway statistics is in 
separating minerals from other goods. In the same way the 
analysis should extend, both for quantity and cost, to the 
smallest subdivision of the work that can be separated. 

The labour and expense of collecting statistics in this way 
is much diminished if. when the actual averages or quantities 
which form the most delicate tests of efficiency have been 
decided on, no statistics are accumulated, which are not 



76 AN ELEMENTARY MANUAL OF STATISTICS 

directly needed for these averages, etc., and simple printed 
forms are used, which can be easily filled in an ordinary 
routine; these forms should be regularly delivered to a 
statistical clerk, who should systematically tabulate them on 
a uniform scheme. 

6. There are two considerations which affect the use and 
formation of such statistics; first, the va I ue of, money is 
subject to continuous changes; secondly, it is not eMY to find 
a common measure of the work done. 

For the change in the value of money the reader is referred 
to Part II, Chapter IV, below, with the suggestion that 
special index-numbers should be formed to suit particular 
circumstances. . 

The addition and comparison of unlike quantities can often 
be made by the device of "weighted totals." This can be 
illustrated by the general statistics of the worsted trade.· 

EXPORT OF WORSTED TISSUES 

1894. 1907. ~E ~ I J:=::~:";OD 
1!107. ! moaoure. 

Yard.. Yard •• d,peryd. r 1891. \907. 
-------------1---

0000'. 0000'. 
Broad coatings, all·wool . I 1117 1379 46'2 

" " mixed . I 385 720 2~'O 
Narrow eoatings, all-wool., 217 41 I :n'7 

" " mixed. 1 272 159 'I' ~0'3 
Stull\ ~-wool;--. . ,13~0 1?:3 11-9 

" mIXed. . _17706 6",,9 9'4 

Total of Worsted Tissues 1106719901 j 
Ratio . 100: 89'4 

Total \'alue £6,666,000 £7,394,000 
Ratio 100 : 110'9 

i ()(JfX)()'. 00000', 
20 i 2234 2768 
12 I 462 864 
14 I 304 67 
9 245 143 
1) 660 521 
4 3102 2621 
'---

7007 69G7 
100 : 99'4 

During this period (1894-1907) the price of wool and of 
woven tissues fluctuated considerably, 1907 being a year of 
high prices. The aggregate value is therefore not a fair 
measure for comparison. The value in four of the six cate
gories into which the exports are divided fell, and rose in the 
other two. The aggregate yardage fell. Now, a yard of 
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.. Broad pure wool coatings" cannot properly be added to a 
yard of" mixed stuff"; the first is much heavier, broader and 
more expensive than the latter. The average prices of these 
six classes are shown in the table; the first is worth five times 
as much as the last per yard. Assume that these prices lire 
proportional to the intrinsic values ot (or to the work done 
in producing) the cloth, and for simplicity of computation 
take integers nearly in the proportion shown. These are 
called .. weights" in the sense of Chapter III above, and it 
is shown (pp. 18, 32) that they need not be taken with great 
accuracy for purposes of comparison. Multiply the quan
tities by the" weights," and so obtaip the last two columns; 
here in effect the unit is" one quarter of a. yard of mixed 
stuff" equal to io-th of a yard of pure broad coatings. etc. 

The comparison of the weighted totals shows that the 
total production was practically the same in 1894 and 1907 
on this basis, though the value rose 11 % and the aggregate 
yardage fell 11 %. 

The actual average weights of wool per yard in the various 
classes might be used for the statistical weights if they cou.Id 
be estimated. This method is used ill the railway statistics 
of live stock, when one horse is counted as equivalent to so 
many sheep or to so many fowls, for purposes of transit cost, 
and it is capable of wide and varied application. 

7. It is often useful to make and keep up to date charts 
of prices, cost, output, wages, etc., in considerable detail In 
particular, if a trade is seasonal, it is well to have a graphic 
record of the seasonal fluctuations, with a view to forecasting 
the immediate future, and to providing an adequate supply 
for the probable demand. 

It is generally interesting and sometimes of importance to 
preserve a record of the rates of wages paid to various classes 
of operatives, and also the average for the whole. It has 
frequently proved to be the case that the average has risen 
faster than the rates, owing to the different growths of 
various grades of labour and to readjustments of work. Such 
changes are often unobserved, but are frequently the main 
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factors in the growth (or, less frequently, the diminution) of 
earnings. 

8. The principles of measuring the progress and efficicncy 
of an institution are similar to those just outlincd, but the 
statistical aspect is less important; for, while a commercial 
company is in business for the dollars and the test of success 
is pecuniary, an institution exists for carrying out some 
defined aim, for which there is in general no numerical 
measurement. Nevertheless it is more necessary to test 
the statistics offered by the management of an institution, 
especially when it is appealing for help, than those collected 
by a commercial body for itself; for it is in the interest of 
the latter to know the facts exactly, while the former needs 
to show a good case, and there is nothing so ea8Y as to show 
a biassed result without actually falsifying the facts. In its 
own interest, for success in working, an institution ~hould 
record its facts on 9. commercial basis, and in candour should 
present these records to the section of the public concerned. 
Hospitals, asylums, schools, colleges, and propagandist, religiou 8, 

philanthropic and social societies are among the institutions 
to which these remarks apply. 

As regards £ s. d., accounts should be kept in great detail 
and carefully allotted to services and departments. In 
particular the expenses of advertising, of collecting money, 
of printing, of postage, and of administration. should be 
shown clearly, and separated from the expenditure directly 
on the objects for which the institution exists; the former 
correspond to the general expenses of manufacture. Further, 
when building, new or old, is involved, the exact state of the 
building account should be shown, and the amount spent on 
rent, interest, rates and taxes. When these things cannot 
be found clearly in a balance-sheet, suspicion always may 
arise that there is something to conceal. The proportions of 
the foregoing expenditures to total expenditure afford tcsts 
of the efficiency of administration that, when applied with 
knowledge of what has been done in similar cases, are very 
useful. 
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The costs of carrying out the objects of the institution 
should then be allotted, so far as they can be properly 
credited, to a department or group of departments. Averages 
should then be worked out-for a hospital, the cost of food 
and other household expenditure per head per week; for a 
school, the ·cost of teaching per child per term; and so on. 
At this point the question of homogeneity must be con
sidered; The averages just mentioned would be useful in 
an asylum or workhouse or general hospital usually nearly 
full, and in a large primary school, but not in an institution 
where there were many grades of expense, or a college where 
there was specialized teaching for small classes; nor would 
one judge a missionary society by its expenditure per convert. 
The less an institution belongs to a regular type, and the less 
uniform the persons it deals with, the less, also, can general 
averages be usefully applied; but where it is possible to 
compare like with like, then the causes of differences in such 
averages should be sought out. 

9. As regards statistics of results, of success in carrying 
out the declared aim, it is well to apply Rule 4 of the previous 
chapter j think out what is the exact measurement that is 
wanted. In a hospital the number of patients dealt with, 
together with the average length of stay,· and details of the 
number cured or relieved, should be knowq; the number of 
operations is ()ften stated, but it may include the extraction 
of a tooth as equal to tracheotomy, and is not of much use, 
In an asylum the number of persons should be given 
classified by sex, age and length of sojourn. In a teaching 
institlltion the difficulties are greater. No sensible person 
regards examination tests as adequate. The number of 
registered students is misleading, as the amount of time 
nominally given and the l'egularity of attendance vary 
greatly j the information should rather be given in detail, 
showing (for example) the numbers of students, subdivided 
by age and standard of instruction, the number of classes 

• A railway statistician would probably ask for II patient..days per 
bed." 
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per week attended, and a measure of the regularity of 
attendance; also the size of the classes should be stated. 
In some cases total teaching-hours, total student-hours, and 
student-hours per teacher may be stated with advantage; bu~ 
these are likely to be misleading and suggest resemblance 
between railways and the business of teaching, which would 
only be found in a very wooden educational scheme. 

A more useful way of studying such statistics is to com
pare them in detail year by year, and to try to accoun~ for 
the differences shown, remembering tbat the smaller the 
numbers dealt with the more apparent will be the variation 
from causes that are fortuitous and independent of the 
management of the institution. 

In the end, statistics of this kind can only help to form 
judgments, which should be based mainly on non-statistical 
observation. 

10. Our final subject in this chapter is the collection of 
data in connection with some social inquiry-for example, 
the amount of unemployment, the physique of children, the 
condition of a district as to overcrowding, or the more 
elaborate inyestigations that have been made as tQ general 
social conditions in London, York, Dundee, West Ham and 
Birmingham. The first thing to do is to think out in a 
quiet hour exactly what we desire to know, and, next, what 
part of this knowledge can rest on a statistical basis. For 
unemployment we might decide that the essential thing to 
discover was the number of hours' work obtained in the 
previous month, for overcrowding the number of cubic feet 
in a tenement per occupant, and so on, but we sbould at once 
find that additional measurements were necessary~. g. in 
the last case the ages and sex of the occupants and the 
condition of ventilation. At this stage it is best to work 
out blank tabulations, where each column, row and total 
would give definite information on the subject of inquiry; 
then work out forms of questions, the answers to which 
would lead to the tabulation desired. Next consider what 
persons possess the information required. 
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The construction of the blank form of inquiry on which 
the answers are to be entered depends on the education and 
position of the people who are to fill it in. In general, it is 
uaeleaa to wue blank circulars unless the filling them in is 
compulsory. If the information already exists in written 
form, '.g. the record of wages paid at a factory, it call fre
quently be obtained by a personal visit at which the object 
of the inquiry is briefly explained, and interest aroused or at 
any rate consent obtained; and then a blank schedule carry
ing a clear explanation of what is wanted on its face, can be 
left. The questions must be such as can be answered by 
.. yes" or .. no" or in numbers; adjectives such as .. fair," 
II occasional," etc., are nearly useless for tabulation, their 
significance varies from person to person. If, on the other 
hand, the data must be collected first hand, a house-ta-house 
visit may be necessary. The labour may be abbreviated if 
the method of samples (Chapter VII above) can be strictly 
applied Of course, tact and experience is necessary for this 
work. A separate blank form, again containing perfectly 
definite questions, should be used for each case; but except 
where me!1surements are necessary, the answers should be 
obtained in conversation and entered immediately after
wards; for a visitor taking notes is likely to be an object 
of suspicion. 

11. The data having been collected, their working-up can 
be done in the light of the previous chapters. The special 
difficulty in this kind of investigation is the essential in
definiteness of the quantities (poverty, physique, etc.) to be 
measured. It is well not to draw a single definite line, and 
say above this line is health, below it weakness, or above this 
mark competence, below poverty, but to remember that health, 
poverty, unemployment, overcrowding, etc., are relative. The 
tinal statistical table should be a graduation-so many tene
ments where there was more than 500 cubic feet per 
person, - so many at 400 to 500 cubic feet, and so on. Then 

• In this ease a penon should mean an adult, and children should be 
counted as fractioll8 according to their age. 

o 
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the efi'E'ct of drawing the line at various grades can be 
observed. 

All statistics which cannot bear full criticism should be 
put aside, even if the inquiry has to be given up; imperfect 
statistics on such questions are often only productive of 
harm. In publication, the whole method of inquiry should 
be clearly and frankly shown, the tabulations should be per
fectly clear, and the statistics of the inquiry be definitely 
separated from other parts, which deal (for example) with 
supposed causes and suggested remedies. Space should not be 
wasted in printing elaborate tables of data, but enough detail 
must be shown to allow a critic to form an accurate judgment 
as to the adequacy of the inquiry. 
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CHAPTER I 

THE POPULATION CENSUS 

1. THE population of the United Kingdom has been 
counted once in ten years; the first census wall in 1801, 
the most recent is tbat of 1901; midnight before the first 
Monday in April has been the date taken in recent censuses. 
Blank forms are left with every householder, whose duty it is 
to enter certain particulars as to every person dwelling in the 
house alive at midnight. Precautions are taken to avoid 
omissions and duplications, and persons not in houses are 
counted as far as possible: A supplementary test of popu
lation is afforded by the enumeration of the number of 
inhabited houses. 

The population enumerated for a district is thus the 
number who happened to be there at a particular moment, 
which differs from the number who live there habitually and 
differs greatly in many important cases from the number who 
work there. The accidental element arising from absence on 
journeys or presence on visits is not important in most cases; 
but it is evident that the population of holiday resorts fluctu
ates greatly through the yen.r, and that the selection of April 
is arbitrary. 

The principal questions put to every person are as to ag~. 
sex, condition as to marriage (known as .. civil condition "), 
occupation, and birth-place. The number of rooms occupied 
by the family group is stated, if less than five. The Royal 
Statistical Society is continually pressing for a more frequent 
census and for improvements in, and additions to, the questions 
asked.- Readers should study the provisions of th? Bill re-

• Sell,statlstica' Journal, 1908, rp. 496-8, and 1909, pp. 674-593. 

85 
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lating to the Census of 1911, and fulluw the movement in 
favour of a permanent Census Office and mure aJl'quate 
information. 

The organization of the census and the working out 
and publication of the results are entrusted to the three 
Registrar-Generals of England and Wales, Scotland and 
Ireland. The furms of questions and the metLous of publica
tion differ in the three countries. The principal general 
results fur the United Kingdom are brought together in the 
General Report on the Census fur England and Wales.· 

Preliminary reports stating the population and numkr of 
houses, in all the subdirisions dealt with by the census larger 
than the parishes, are published within a few weeks of t.he 
date of taking the census .. This was followed for England 
and Wales Juring 1901-3 by a series of volumes dealing 
with one county at a time t; next came summary table~,t 
bringing the figures for the various counties and districts 
together, dated April 1903, and finally, and not till July 
1904. the General Report comparing the results and methoJs 
with those of the previous censuses, and containing important 
tables relating to special questions. 

The Scotch Census fur 1901 was published in three volumes; 
the first, dated July 1902, dealt with Houses and Population; 
the second (February 1903), with Ages, Birth-places, Civil 
Condition and Education; and the third (August 1903). WM 

devoted to Occupations. 
For Ireland, separate parts are issued for each county, 

separate volumes for each of the four provinces, and a general 
report for the country; fur the last census these were all 
published before the end of 1902. The general report shows 
the size of agricultural holdings in considerable detaiL 

We shall presumably be without any general occupational 
statistics relating to the United Kingdom, more recent than 

• CJ.217"- Price 2.t. 8d. ~ 3Oi-31~ 
t There is also a volume relatmg to illlands in the Brifuh seas. 
l CJ. 1523. PriCl! 2.s. 6d. ThiB is the volume most wdul Cor 

general reCerence. 



THE POPULATION CENSUS 87 

those or April 1901, till September 1913, and the great prac
tical rerorms which are contemplated as to unemployment 
and training will remain without adequate statistical basis. 

2. There is V!!ry great confusion and complication between 
the varidus subdivisions - of the United Kingdom, and the 
boundaries are very frequently re-adjusted. The main tabu
lation or the census relates to .. registration counties," of 
which there are forty-two (including London) in England; 
Wales is divided in three, MonlDouthshire, South Wales and 
North Wales. Each registration county is divided into districts 
(Lancashire, for example, contains 27), and these into sub
districts. 

For administrative purposes England and Wales is other
wise divided into County Boroughs and Administrative 
(Jounties, and the latter into Municipal Boroughs, other 
Urban Districts and Rural Districts, and these into civil 
parishes. It is likewise divided into Parliamentary Coun
ties and Boroughs, which form or are subdivided into con
stituencies. A further general division is into Ecclesiastical 
Provinces, Dioceses and parishes, and another into County 
Court circuits and districts. Each or these rour methods of 
division is subject t~ continual alteration in detail, as the 
shifting of population requires. 

To make confusion worse conrounded there is also the 
division 'into ancient counties, as given in geography books, 
where London is cut up into parts or Middlesex, Surrey 
and Kent. 

The c~nsus publications deal with all these divisions, record 
is preserved or all changes, and the general rule is adopted 
that for comparative purposes the population on the area as 
defined in the most recent census is stated alongside with 
the population on the same area (however it was formerly 
divided) in previous times. With each county volume is 
issued a map, showing as plainly as possible the separate 
divisions. 

3. To mDoke any detailed comparison for a district it is 
• Seo DO~ at ODd of chapter. 
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necessary to wotlt carefully at the county volume. For ex
ample, consider :the question, II In what way did the district 
commonly known as Hull, with its suburbs, change its cha
racter between 1891 and 1901?" The population of the 
present area. of the County Borough of Kingston-upon-Hull is 
given for both years, but the boundary was slightly changed 
in 1897, and in any case is not coincident with the area 
affected by the neighbourhood of the great town. .. The Regis
tration District of Hull" (No. 521, in the county of York. East 
Riding) ... is co-extensive with the civil parish of Holy Trinity 
and St. Mary." This district is divided into Humber and 
Myton. the boundaries of each of which were changed between 
1891 and 1901. Next to Hull is the Registration District of 
Sculcoates, divided into eight sub-districts. seven of which 
contain parts of the County Borough of Kingston-upon-Hull. 
which latter contains the whole of the Registration District 
of Hull. The sub-districts are further divided into parishes 
and there are many illuminating footnotes. such as .. A con
siderable proportion of the population of Willerby Civil 
Parish was enumerated in Hull City Lunatic Asylum." On 
looking at the map we see that Sculcoates (No. 520). contains 
the purely rural division of Ferriby (population 1.!H5). and 
the Municipal Borough of Hedon (population 1.010). 

For persons who do not know the district, the only method 
is to lump the two registration districts of Hull and Sculcoates 
together. subtract all the small districts named where the 
population is less than (say) two to the acre. and regard tha 
]"esidue as the population of what is generally known as Hull 
This will give an adequate idea of the growth between 1891 
and 1901. and for a single year can be made correct to within 
5 per cent. Such estimates should, of course. be given in 
round numbers. Persons in the district, on the other hand, 
will find that the information published is intelligible and 
sufficient. • 

4. The preceding paragraph shows that the problem of 
tracing the growth of urban population is not to be under
taken by the beginner in statistics. As a matter of (act it 
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is almost impossible to define the differenc~ between urban 
and rural population, except by the technical and almost 
accidental division into .. urban districts" and "rural dis
tricts," according to their administrative powers; but many 
so-called urban districts are more rural in character than 
some so-called rural districts, which have not yet adopted 
urban systems of drainage, etc. The towns are constantly 
growing past old boundaries, and neighbouring villages 
gradually assume urban characteristics, while still in the 
midst of agricultural country. 

5. The following table shows the growth of the population 
of England and Wales, Scotland and Ireland, separately and 
together. As an example of further analysis the populations 
of London and 'of the principal manufacturing counties are 
also saown. The county of London contains about 120 square 
miles, the great part, but by no means all, of which is thickly 
populated j adjacent to it are considerable districts which for 
many purposes should be included in London, and the popula
tion of London and its dependent environment may be put 
at about six and a half millions. In the table the northern 
counties include the wbole of Cheshire, Lancashire, Yorkshire 
(West Riding), Durham and Northumberland; the midland 
counties include the counties of Derby, Leicester, Nottingham, 
Northampton, Stafford, Warwick, Worcester, Monmouth and 
Olamorgan. It will be noticed that the population of each 
of the three selected regions has doubled in fifty years, while 
that of the rest of England and Wales has increased only 
50 per cent. 

GROWTH OJ' POPULATION 

l'nIeon\ Iliniog and Reat of 
United Bngland County of lIauuraeturtnl .:..u~:'t! lJn,dom, and Scotland. Ireland, London, Countiea. 

Wale •• Norlhe"" Midland. 
0000'. 0000'. 000'. 000'0 0000'. 

18~1 1737 1793 2889 6M9 236 4~1 276 829 
1861 1893 1007 3069 6799 281 529 321 876 
1871 3148 2971 3360 6419 326 628 364 953 
1881 . 3488 1597 3736 617~ 383 757 427 1030 
1891 3773 2900 4026 4705 4211 869 489 1126 
1901 4146 3253 4479 445S 454 976 568 1255 
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6. Closely connected with the distribution by locality is the 
distribution by occupation. This classification is extremely 
difficult, and it is prudent to make only those comparisons 
which are given in the census volumes, and to regard even 
them with suspicion, unless one has time to go into the 
question in minute detail, reading the text of the Gene
ral Report for each census, and studying the changes in 
classification. 

In using the following table it must be realized that. the 
figures are per 1,000 of the selected part of the population, 
not absolute numbers, and that one such division can only 
grow at the expense of another. For example, the actual 
number of females working in connection with Textile Fabrics 
was greater in 1901 than in 1881. Further, it must be 
remembered that the groups are not homogeneous (see 
p. 65 above) either in age or in occupation. The number 
of occupied children tends to diminish as educational require
ments are enforced; this accounts, for example, for part of 
the diminution under the heading" agriculture." The table 
is greatly contracted, and only suggests broad outlines for 
investigation. 

Under the heading "Professional," etc., are included 
those engaged in government, central or local, and their 
subordinates, the army and navy on land or in port, and 
members of the professions and their assistants. .. Domestic" 
includes indoor and outdoor servants and laundry-workers. 
" Commercial" includes merchants, dealers, " travellers," and 
clerks. "Transport" includes railways (but not railway con
struction), roads, rivers, docks and the telegraph and tele
phone services. [By the grotesqueness of the census tabu
lation the Post Office comes under heading I, 1. "National 
Government."] " Metals" includes all work in metals, ex
cept mining, and the manufacture of tools, machinery, and 
engines. .. Building" includes navvies and road labourers. 
The other headings are clear. Sailors and soldiers are only 
included in the census enumeration when on land or in port 
at or within a few days of the date of tIle census. 
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The residual heading in the census," Without specifie d 
occupations or unoccupied" has no relation whatever to 
" unemployed"; it includes among the males in England 
and Wales 262,000 persons retired from business, - 26,000 
pensioners,t !l3,000 "living on their own means," and 
1,600,000 others, "including students." The number of 
women "without specified occupations" is of course very 
much greater. 

GROUPS OF OCCUPATIONS IN THE UNITED KINGDOM 

Per 1,000 Hua Per 1,000 hK4LU 
over 10 YO&I1I. oYer 10 yean. 

1881. 1891. 1001. 1881. 1891. 1901. 
Professional, etc. 46 48 52 17 20 23 
Domestio 8 8 8 142 132 122 
Commercial 30 34 41 1 2 5 
Trllnsport 75 85 95 1 1 1 
Al)riculture · 188 162 136 16 11 9 
Mming • 49 54 60 
Metals • 75 79 91 3 3 4 
Builuing • 74 69 R6 
Textiles . 48 46 3R 61 59 52 
Dress . . 35 34 32 59 59 54 
Food and Lodging M 58 60 15 21 22 
Other Mllnufactures, etc •. 61 65 74 11 13 16 
Undefined 85 84 62 8 7 8 

Total occupied • • 827 827 834 335 330 316 
Hetired or unoccupied · 173 . 173 166 665 670 684 

1,000 1,000 1,000 1,000 1,000 1,000 

Actual total number of per- } 

1

1350 sone over 10 yellrs (OOOO'e 1255 1389 1554 1580 1680 
omitted) ... ... ... 

7. Apart from the census we have other information as to 
numbers of persons actually employed in textile factories, 
in or about coru. mines, and in some other occupations, from 
returns made by employers to inspectors or to the Home 
Office. The difference between the two sets of statistics 
affords a good example of the necessity of examining 

* Other thllll the Army, Navy, Church or Medicine; these are 
tabulated under their profession& 

t Before the existence of .. old age pensioll8." 
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definitions and methods of collection, and also of the 
necessary approximate character of all general estimates. 

Number of persona occupied In 

I 
C .... n.IIKlI. United 

Kingdom. 

--------------------------. I 545,959 -Cotton manufactures. . . 
Woollen and worsted manufactures 
Silk manufactures • 
Hosiery manufactures 
Lace manufactures . . 
Other textile manufactures. 
Coal mines. 

239,843 
37,459 
60,950 
41,453 
73,398 

752,626 

Bom.om"" 
Illawtica. 

522,623 
259,909 

31,M'>5 
38,549 
17,902 

158,815 
792,648 

In the case of 'cotton and wool, practically all persons 
occupied work in mills or factories, and the difference 
between the two columns is to be partly accounted for by 
the number of factories in which both cotton and wool are 
used, and the inclusion or exclusion of supplementary pro
cesses (e.g. dyeing). There are many persons working in 
hosiery and lace outside factories; hence the difference 
shown in the numbers. 

8. The areas of aU the districts and sub-districts are stated 
in the county reports, and the density of the population (the 
numbers of persons per acre or per square mile) can be 
worked out in minute detail It is important for this 
purpose to take sufficiently small areas, for the least con
sideration shows that for nearly all practical purposes the 
variation over the area of a square mile is more important 
than that from county to county. 

The table on page 93 shows an analysis for the neighbour
hood of Middlesbrough, as compared with England as a whole 
and in contrast to Shoreditch in particular. 

In this case we have the crowded town of Middlesbrough, 
occupying 4 square miles, separated on one side from the 
municipal Borough of Thomaby, less crowded and occupying 
3 square miles, by 17 square miles of rather empty agricultural 
country, while on the other side of it lies an area of 10} square 
miles of urban district containing on the average about one 



THE POPULATION CENSUS 93 

houle to an acre. ThiJ great diversity would be entirely con
cealed it we had not analysed the registration district into its 
parts. Maps, which are Ihaded to show the density of popuIa-

1901. 

A ... 
~ocludlng Nomber Nomber In od ... "'r). ofperaooa of ...... Acr ••• PopnJatIDn. peroquare par 

mil .. penon. 

--
England and Wales • 37,327,479 32,527,843 558 1'15 
Yorkshire (North Riding) 

(Registration County) 1,277,104 375,918 188 3'40 

MiddlubrlYUgh-
139,773 Whole R~stration District 22,254 4,022 '16 

Containe Registration Sub-
district_ r' Middle.ebrongh 7,480 92,668 7,929 "08 
lJ.Ormesbl . 6,786 30,326 2,860 "22 
3. Thoma y • 7,988 16,779 1,344 '48 

The llime in detail-r"z .. ""gb 
ol 

Mi dlesbrough. . 2,685 91,302 21,760 "03 
1. Lintho~e t. . 515 417 516 1"24 

Marton • . 3,121 819 168 3'81 
Weat Acklam t • 1,159 130 72 8'92 

{E8ton Urban Districts _ 2,453 11,199 2,922 "22 
Normanby .. 1,500 9,645 4,115 -16 
Orme.eby " 2,833 9,48i 2,149 '30 

3 

{"oml ....... t . • 1,119 115 66 9'73 
Inseby Barwick t . 1,519 124 52 12"25 
M tbyt • • • 1,117 139 80 8"00 

• Stainton t. . . 2,306 347 96 6-65 
Thomaby-on-Tees 

(Municipal Borough) 1,927 16,054 5,33l1 '1lI 
Rural District of Middle8-

brough. containing 
parishes marked t 10,856 2,091 123 5'19 

London-
Shoreditch 1,131 206,180 116,530 -()()5 

tion, are apt to be extremely misleading because the changes 
ot colour can hardly be made over sufficiently small areas, and 
it they were, the great detail would be contusing. 
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9. The census affords a test of the amount of overcrowding, 
detail being given for every town, urban district and rural 
district. The test taken is the number of persolls relatively 
to the number of rooms occupied, and tenements in which 
there are more than two persons to a room are consiJered to 
be overcrowded. Of course, this test is very rough, for over
crowding depends also on the size of the rooms and the age 
and sex of the persons, to name only two considerations, but 
it affords some means of measuring progress and of noticing 
where serious overcrowding is prevalent. 

The following table shows part of the information for 
London, and for the aggregates of County Borouglls, of other 
urban distric.ts, and of rural districts in England and Wales. 

OVERCROWDING IN ENGLAND AND WALES, 1901 
Number of tenements (00'. througbout) 

County ot County other 
Urban Tenements ot Occupied by London. Borougba. Dlotrlcla. 

---
I room. 1 or 2&erSOns . 1087 409 280 

More an 2 persons 408 169 83 
2 rooms. 4 or less persons . 1511 1421 1366 

More than 4 persons 603 402 381 
3 rooms. 6 or less persons , 1576 1981 1808 

More than 6 persons 240 326 273 
4 rooms. 8 or less persons . 1298 4430 6388 

More than 8 persons 97 209 277 
o rooms or more 3476 10230 14242 

---
Total number of tenements . 10196 19567 24098 
Nnmberof overcrowded tenements 1248 1096 1014 

--- ------
Per cent, of tenements 011 ercrowded 12'2 0'6 4'2 

---._---
Per cent. of population in over-

crowded tenements • 16'0 8'0 6'0 

I 
Rural 

Di.tricla. 

73 
18 

R08 
190 

1410 
187 

4004 
173 

9556 

16508 
668 

---
3'4 

--

5'8 

10. The census affords no complete means oC distinguish
ing industrial rank; the director, manager, foreman, artizan 
and labourer are not distinguished as such, for the main lines 
of demarcation are between industry and industry. and the 
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subordinate divisions are according to the general processes 
(the spinning- as distinguished from the carding-room), and 
not according to occupation (the spinner' as distinguished 
from the piecer). Nor does it show the social grading. 
Mr. Booth (London: Final Volume, pp. 1-9) has made a 
very ingenious social classification of the families of London, 
according to the number of persons per room or rooms per 
person for the families who do not employ servants, and 
according to the number of persons per servant for those who 
do. The information was specially extracted from the census 
forms, and has not been obtained for the country as a whole. 

11. The population in 1901 is of course equal to that of 
1891, together with the number of births and immigrants 
between the census dates, less the number of deaths and 
emigrants. Unfortunately, the emigration statistics are not 
sufficiently complete to allow the census to be kept continu
ally up to date. We have rather to work backwards to find 
the net result of migration. 

EngUi.nd and Wales.-

Population, 1891 
Births, 1891-01 

Deaths, 1891-01 

Population in 1901 if no migration . 
Enumerated population • 

000'8 
29,003 
9,156 

38,159 
5,563 

·32,596 
32,528 

Deduced excess of emigrants over immigrants. 68 

The excess of the number of births over deaths is called 
the" natural increase of population." 

It is necessary for many purposes to estimate the popula
tion at intermediate dates. The most accurate method would 
probably be ~ make the best estimate possible from the 
migration statistics, whose effect can be checked every ten 
years, and combine these with the recorded numbers of 
births and deaths. 
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Another way is to assume that the population increases 
continually in geometric progression; this rate was equal to 
'95 % per annum for the United Kingdom between 1891 and 
1901, and to ''19 % between 1881 and 1891; it is clear that 
some process of "smoothing" is necessary to pass from one 
rate to the other in 1891. 

The following table shows various methods of estimating 
the numbers for the United Kingdom at the middle of each 
year, 1891 to 1901. 

Population in 1891 
1901 

Excess 

Arithmet!c 
progression. 

~OO'. 

1892 38,177 
1893 38,552 
1894 38,927 
1895 39,302 
1896 39,676 
1897 40,051 
1898 40,426 
1899 40,801 
1900 41,176 

000'. 
37,802 
41,551 
-3,749 

Logarithms • "'577:'1 
4'618('9 

Geometric progreaslon 

Logarltbma. Numb .... 
000'. 

4'58162 38,162 
4'58573 38,524 
4'58983 38,889 
4'59394 39,260 
4'59805 39,633 
4'60216 40,009 
4'60627 40,390 
4'61037 40,773 
4'61448 41,161 

Com/,uted 
from B.rthund 

D •• th.l ... 
69.000 net em!. 

10)'04108 
ilO4108 

Ome!al 
..t/mate. 

gnnt. 10DoaU)', 
000'. 000'. 

38,140 38,134 
38,494 38,490 
38,881 38,858 
39,265 39,220 
39,655 39,598 
40,063 39,986 
40,453 40,379 
40,827 40,772 
41,181 41,152 

The first column assumes equal annual incrementa of 
3,749,000 persons; the second method assumes an annual rate 
'95 % (log 1'0095 = '00411); for the third method the births 
and deaths in the United Kingdom are taken from the Statis
tical Abstract, * and it is calculated that net emigration must 
account for a loss of 590,000 in the decade, including about 
520,000 from SCutland and Ireland. It is not stated how the 
official estimate is obtained. 

The first method is the most rapid, and agrees with the 
others within 2 per 1,000. The more involved method, com-

• Actually to obtain the number oC births between mid-1891 and 
mid-1892, half the total numbers for 1891 and 1892 together i.e taken. 
Similarly for deaths. 
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bining numbers of birtlls and deaths and emigrants, is likely 
to be the most correct, if the migration figures are studi~d 
more minutely. In the decade considered difficulties arise 
from the absence of troops in South Africa. 

Any of the above methods can, and one or other must, be 
used for estimating the inhabitants of a county district or 
town; the "natural" increase is known from registration, but 
here is grave risk of error due to migration. The difficulties 
are accentuated when we estimate the population in (say) 1909, 
before we have the census of 1911. We may, however, take 
tile "natural II increase, and compare it with the increase 
that the previous intercensal rate of growth shows j we can 
base another estimate on the number of .. school children j 

and in some cases check the result from the number of 
houses rated, but this is difficult. If these four methods 
agree, our estimate is good j their disagreement is a measure 
of the inaccuracy of the result. Local knowledge will some
times allow the better of the four estimates to be chosen.-

12. The previous paragraphs deal with only a few of the 
very large number of problems and results of interest that 
arise from the census volumes. In conclusion, we will deal 
very briefly with the statistics of age. Age is stated inac
curately for the very young (through misreading of the 
instructions), for the very old (through ignorance or throQgh 
the desire to magnify old age), and by women who are un
willing to confess even under the cover of secrecy to advancing 
age, and generally there is a tendency to return the age at 
the nearest round number, instead of at the last birthday j 
this would be corrected if the date of birth were st.a.ted. 
There will in future no doubt be.a tendency to overstate 
'age, with the idea that an old age pension may depend on 
it. 

To overcome the concentration at round numbers, ages are 
tabulated as between 25-35, 35-45, etc. The other mistakes 

• Students who wish to study the methods in use should consult 
papers by Mr. Waters, 1'- 293, and by Mr. Hayward, p. 434 of the 
Stati.ltirol J'01&t'lwH, 1901, aud follow up the references there given. 

B 
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cannot be completely rectified, but they. can be checked by 
two different methods. First, there is the record or persous 
at the various ages at all the previous censuses, anJ the 
registers of deaths according to age and of births; from these 
the number surviving can be estimated, and the differences 
found must be attributed to migration - or mis-statement of 
age; the tables (18 and 19 of General Report oC Cenllus) 
show the existence of some of the mis-statements already 
named, but in general confirm the accuracy of the answers. 
Secondly, it is certain that in a large population the 
numbers at sllccessive ages mnst result in a continuolls aud 
regular group; there cannot be a great number at 30, and 
relatively few at 29 and 31. The application of this principle 
is the basis of the life table, the survival table, the tabulated 
death-rates according to ages, and the other tables which 
supply actuaries with material for their calculations. The 
method of smoothing in the diagram, p. 37, depends on the 
same idea. It is beyond our scope to discuss here the 
mathematical methods which are employed. The Census 
General Report gives the result of the .. ~uation .. (or the 
whole population year by year from 0 to 105 years (Tables 20 
and 21). The following contracted table is important as show
ing the relative number of young and old, and or the two sexes. 

NOllBER PER 10,000 PERSONS ENUMERATED IN ENGLAND AND W ALU 

rN IDOl 

11.1 ... F_I ... 

Under 5 years • 570 571 
5 and under 15 1,().l8 1,051 

15 .. 25 947 1,011 
25 .. 35 76" M2 
35 .. 45 594 635 
45 

" 65 429 463 
55 

" 
65 279 318 

65 .. 75 147 184 
75 .. 85 51 70 
85 and over 6 9 

4,835 5,IM 

• Or temporary abeence in the case 01 1I01diera. 
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NOTE ON CERT.1J~ DJVISIONS according to which the 
population is tabulated in the Cenaua oC England and 
WaleL 

.4ncient Countiu are the old counties,40 in England, 12 in 
Wales, which have been only slightly changed in historical 
times by the merging oC their detached parts in the counties 
by which these are surrounded; in the case oC Worcester
shire considerable parts are still detached. 

London was constituted as a separate administrative 
county, carved out oC Middlesex, Kent and Surrey, in 1888. 

Registration Counties are groups oC registration districts, 
covering' to a great extent the same areas as the Ancient 
Counties by whose names they are called. 'rhe registration. 
district. are simply the Poor Law Parishes and Unions utilized 
Cor registration purposes, births, marriages and deaths, as well 
as census enumeration and tabulation. In connection with 
the Poor Law Rerorms oC 183-6 parishes were grouped into 
Unions Cor Poor Law purposes round convenient centres, and 
county boundaries were generally ignored. Consequently the 
groups oC registration districts which rorm a registration county 
overlap the ancient county boundaries seriously; for example, 
the popUlations oC the Ancient and the Registration County 
oC Derbyshire were 620,000 and 490,000 respectively in 1901,
but in most casel the differences are less considerable. 

The registration districts are divided into ."b-district6, and 
each sub-district is made up of one or more civil pnrishp.8. 
The civil parish is the smallest unit for Poor Law adminis
trative purposes, but is Dot used for registration. 

The statistics relating to the registration counties are sum
marized for some purposes in eleven Divisions, viz.: London, 
South-Eastern. South Midland, Eastern, South-Western, 
West. Midland, North Midland. North-Western, Yorkshire, 
Northern, and Welsh . 

.Administrative Cuuntiu.. These date from the Local 
Government Act oC 1888, whioh established County Councils. 
Several oC the old counties were divided Cor this pllrpose into 

• Summary TaLlea or the Census, Table IL 
HI 
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two or more administrative counties (e.g. The Parts of Hol
land, of Kestlilven and of Lindsey in Lincolnshire, East and 
West Sussex), so that there are now 51 altogether in England 
and, as before, 12 in Wales. Boroughs which contained 
over 50,000 persons in 1881, and a few others which had 
before enjoyed some independence, were left outside the 
administrative counties and called County Borough8; other 
boroughs which have since 1881 successfully claimed the 
possession of a population of 50,000 have been raised to the 
same rank. There were 68 county boroughs in England 
and Wales in 1901. Many minor adjustments of county 
boundaries were made, but, except for the separation of 
London, the administrative counties (when the subdivision, 
as in Sussex, is ignored), together with the county boroughs 
they surround, are nearly co-extensive with the Ancient 
Counties. 

Each administrative county (except London) is divided 
-into Urban and Rural Districts. The urba.n districts are either 
boroughs or simply urban districts. * Borough8 are cities or 
towns which have been incorporated; each has a city or town 
council consisting of' the Mayor, the Aldermen and the 
Councillors, whereas each other urban district has an 
urban district council with chairman and councillors. l\Iost 
independent towns of considerable size or of ancient origin 
are incorporated. In the Census Reports boroughs are dis
tinguished as C.B. (county borough) or 1II.B. (municipal 
borough), but strictly the latter includes the former. Other 
urban districts are those regions which have been constituted 
as such, because of their density of population or of their urban 
character, from time to time by the Local Government 
Board; they have special powers of administration, chiefly 
for sanitary and engineering purposes; the most populous of 

• The county borou:,::hs are sometimes classified with, sometimes 
apart from urban distncts. Also they are sometimes included in and 
sometimes excluded from administrative counties in 8ummary ltatistica. 
The County Borough of York stands partly in each of the three Riding •. 
Great care is necessary in reading the heading8 of table8 on these 
accounts. 
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them are on the growing outskirts oC boroughs in which their 
destiny is to be' included, otbers are mining or scattered 
manuCacturing districts. ' 

The boroughs and other urban districts having been sub
tracted Crom the county, tbe remainder consists of rural 
district" each of which possesses a rural district council. Each 
urban and each rural district consists of a ci'lYil parish or 
group of civil parishes; the parishes in the rural districts 
have some powel's oC selC-government exercised through 
the parish councils. 

Civil parishes are thus grouped together in one way to make 
urban and rural districts and in another to make registration 
sub-districts. An urban district is in general part of a 
registration sub-district; a rural district in general the 
remainder oC a registration district when the urban districts, 
iC any, are subtracted, the main exceptions being when 
the registration, district is divided by the boundary of an 
administrative county. 

London, for which the admi~strative and registration 
counties coincide, is under ,special laws; it consists of the 
City of London (with its Lord )Jayor) and the City of 
Westminster and 27 Metropolitan Boroughs (each with a 
Mayor). ' 

For most practical purposes the administrative counties 
and county boroughs have superseded the Ancient Counties. 
Birthplaces, however, are supposed to be recorded for the 
census according to tbe latter. 

The boundaries of civil parishes have been adjusted for 
tbis grouping into districts. Ecclesiastical parishes may either 
coincide with 'ancient or with new civil parishes, or they have 
been formed by subdividing former parishes, or by ca.rving 
out a new parish when the population required il 

The divisil?n into parliamentary constituencies does not 
necessarily coincide with any of the divisions already named. 



CHAPTER II 

VITAL STATISTICS 

1. THE most easily accessible source of statistics of birth!!, 
marriages and deaths is the Registrar-General's Annual 
Report.t The extracts from it in the Statistical Abstract are 
insufficient for most purposes. The sources of the Registrar
General's statistics are the familiar marriage and death certifi
cates and register of births, filled in by those responsible on 
these important occasions. The registration districts are the 
same as those used in the:population census. 

Birth- and death-rates are obtained by multiplying the 
number of births and deaths recorded in a year in a district, 
great or small, by 1,000 and dividing by the estimated 
population of the district j the resulting rates are generally 
given to one place of decimals (thus: 15'3 per 1,000), and 
in the last· chapter it was seen that the population of the 
whole of England and Wales, at any rate, could be estimated 
with sufficient accuracy. The marriage-rate is obtained by 
multiplying the number of marriages by two to get the 
number of persons and proceeding as before. 

2. The following table shows how these birth- and death
rates have fallen in recent years in England and Wales. 
Similar phenomena are observed in most civilized countries. 

• Readers who desire more than this very slight summary .hould 
consult Vital Statutics, by Dr. Newsholme, Medical Officer of the Local 
Government Board. See also Dr. Newsholme's and Dr. Dudfield'. 
papers in the Statutical Joonwl, 1905, 1906, and 1908, and Bertillon'. 
Caur& Mmmf,aire de Sf,atiatique~..4dministratire, Ch. VII, XIII, and 
XXVI-XXXII. 

t There are also weekly and quarterly reports and an annnal811mmary 
for London and large towns; and a Decennial Supplement (of which 
the last was published in Angust 1908), givindcomparative statistics 
and much detailed information in Part I, and the relation of deaths to 
occupations in Part II. The reports of local Medical Officers of Health 
for districts throughout the country may be consulted with ad \"antage. 

102 
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ENGLAND AND WALES 

Rate, per 1,000 of the Population. 

BIrtha, Deatho, I Marriage .. I 
1871-5 Annual average 35'5 22'0 17'1 

76-80 .. .. 35'4 20'8 
I 

15'3 
81-811 .. .. 33'11 19'4 15'1 
86-90 .. " 

31'4 18'9 14'7 
91-911 .. .. 30'5 18'7 15'2 
96-00 .. .. 29'3 17'7 16'1 

1901-011 .. " 
28'1 16'0 15'6 

1906 27'1 15'4 15'6 
1907 26'3 15'0 15'8 
1908 26'5 l4'7 14'9 

It is believed that births are adequately registered, but 
the possibility should be borne in mind that the regulations 
recently put in Coree Cor the immediate notification oC a birth 
may bring the registration more up to date and appear to 
show an increased birth-rate in 1909. 

3. If the constitution by age and sex, as shown on p. 98, 
was the same Cor all countries and districts, or even constant 
for the same place over a period oC years, we could use the 
rates here given for comparative purposes. Actually there 
has been a considerable change in England and Wales in the 
last thirty years i indeed, the Calla ill the birth- and death
rates are almost - certain to increase the average age oC the 
population. 

AGm COlilPOsmON or THill POPULATION OJ' ENGLAND AND WALES, 
ha 1,000. 

Under II years 
11-20 II 

20-411 .. 
411-65 .. 
65- .. 

Hal ... 
68 

161 
166 
71 
22 

l8n. 1901. 
P,mal ... 

68 
161 
1112 
76 
26 

lIal ... 
57 

154 
181 
71 
20 

Pemale .. 
57 

1M 
199 

'18 
26 

487 t 513 484 t 516 
All between 20 and 45 per 1,000 348 880 

• If the death-rate had been reduced only for inranta, the two falls 
might compensate each other. 

t Here and in many other tablea both items and totals are stated in 
round numbers, and the sum of the items as given is not necessarily 
equal to the total. 
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It is clear that so great a change in the relative numbers 
of the young, the old, and those in the prime of life, must 
affect the birth- and marriage-rates if these are simply based 
on th~ whole population. The problem is to get a true 
average (see p. 68) in which the number of marriages is 
referred to the number of marriageable people, and the 
number of births to the number of married people (with 
reference also to age *), and to standardize a meana of com
parison with the same purpose as that used for correcting the 
death-rate discussed below. Readers interested in this ex
tremely important problem should devote careful attention to 
the articles in the Statistical Journal referred to on p. 102. 

4. The general death-rate is also greatly affected by such 
differences, for the rates differ greatly according to age and seL 

DEATH-RATES AT VARIOUS AGE.~, ENGLAND AND WALES 

Average 1891-95. Averase 1901~ 
----- -----~-----

Ages. Mal ... Fornal .. _ )[aI ... Fomal ... 

0-5 62'9 52·8 53'S 4"'9 
5-10 4'5 4'6 3'6 3'7 

10-15 2-6 2'8 2'1 2'2 
15-20 4-0 4-0 3'2 3-0 
20-25 5'2 4'8 4'3 3'6 
25-35 7'1 6-6 5-9 1:.-0 
35-45 12-0 10'2 9-9 811 
45-55 19·6 1511 17'3 13"3 
55-65 35'9 29'5 32-9 25'7 
65-75 72'5 6.·N 67-2 56'4 
75-65 149'3 13 .. · .. 137·4 121'5 
85- 291'6 264'2 283-0 2Gl'3 

All ages 20-0 19'8 17'1 15-0 

The rate is reckoned for each sex-age-group as the number 
of deaths in a year per 1,000 of the estimated number living 
in the group at the middle of the year. The death-rate is 
greatest immediately after birth. Infant mm-tality is a1ways 
reckoned as the number of infants under one year old who 

• See &t:entieth .Annual :&port of the &gistrar-Genual, p. xx'", for 
comparison of the birth-rates fur thirty yean on two methods. 
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die in a given year per 1.000 bom alive in that year, and 
differs from .the death-rate as just defined. The following 
table shows that this mortality is very high. but that it has.. 
fallen in the most recent years. 

INFANT MORTALITY 

England and Walts-
1871-110 1881-00 1891-9~ 1~1900 1901 1902 1903 19W 1905 1908 1907 1908 

149 142 151 156 151 133 132 145 128 132 118 121 

A population containing an excess of persons between the 
ages of 5 and 45. and few infanta or old people, will show a 
smaller general death-rate than a normal population if the 
rates at all the different age groups are the same in both 
poplilations. 

5. The method of correcting or adjusting the death-rates 
for comparison of two dissimilar populations is important. 
and, though complicated in idea, is easy to apply. 

The method generally used e.g. in the Annual Summary 
of the Births, etc., in Londtm afUl other Large Towns is as 
follows: The death-rates for all the towns concerned are first 
calculated on the hypothesis that in each town the death
rates are equal to those of England and Wales (say in 1891-
1900). age group for age group; the differences so found 
between the general rates from town to town are due solely 
to the differences of relative numbers at various ages. The 

YUR 1901 

Standard ConectIon Recorded Conected 
DIotrlcta ... To ...... death·rate. factor_ death-rate death-rate 

10101_ 1001. 
-~---

Eotand and Wales 19-15 1· 16-90 16-90 
33 rge towns. . 17·72 1-0800 IS-59 20-09 
Rest or England and 

Wales _ _ . 19-47 "9835 15-99 15-73 
London 17-97 1·0656 17-63 IS-79 
Plymouth. 19-70 ·9720 17-S9 17-39 
Oldham 16·72 1·1453 19-6-1 22-49 
Manchester 16-90 1·1331 22-10 25~ 



106 AN ELEMENTARY MANUAL OF STATISTICS 

resulting numbers are called the" standard death-rates" for 
the towns. Thus, if London has fewer children and old people 
than the country in general, its standard is low; if Plymouth 
has many children its standard is high. The standards given 
in the table are based on the statistics of 1891-1900. 

The quotient obtained by dividing the standard (19'15) for 
England and Wales by the standard for the district is called 
the correction factor, and is given in the table for six districts. 
This is calculated only now and again, and then applied to 
the figures that are recorded year by year as they come. 

In the third column the recorded (or crude) death-rates 
are given for some districts taken at random. 

The recorded death-rate multiplied by the correction factor 
is called the" corrected death-rate." 

Example.-London compared with England and Wales. 
. 19'15 

CorrectIOn factor = 17'97 = 1'0656. Corrected death-rate 

= (recorded death-rate) 17'63 X 1'0656 = 18'79. Hence we 
see that corrected death-rate = recorded death-rate X 

O'eneral standard . 
~ d d fi t . If the town standard 18 low the process san ar or own 

raises the recorded rate in the proportion that it should be 
raised to counteract the effec:t of age and sex distribution, 
as shown by the standard rates. 

This is not the most obvious process by which a correction 
could be made, but it proves to be the easiest· to compute, 
and it can be shown by the principles of averages to yield 
approximately the same result as the following apparently 
simpler method: Calculate the death-rates for each age group 
in the town; apply these to a standard population group by 
group; the result is the corrected rate, freed from the accident 
of age distribution. This method would, however, need the 
estimation of the age distribution every time, and some 
dozens of arithmetic processes for each town instead oC one; • 

* If~, ~ •.. lire the relative numberain the age groups in England an.l 
Wales, and t l • t.:.. . . in the groups in an I1118igned town in the standard 
period, and if VI' D2 ••• are the corresponding staJ,dlll'd death· rates, 
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it is used, nevertheless, in the Annual Reports and given for 
all the registration countiell. 

6. The importance to public officials ot the study of com
parative death-rates can hardly be over-estimated. If the 
death-rate in a district is above that in similar districts there 
is a priori, something wrong, and very careCul analysis is 
needed to determine what it is. Death-ra.tes depend not 
only on age and sex, whose effect can be tested as in the 
previous paragraph, but on occupation, as to which statistics 
are given once in ten years by tile Registrar-General, and on 
occupation combined with age; death-rates are, ot' course, 
influenced also by epidemics and by catastrophes, and the 
year8 affected in this way must be ruled out of comparison. 
The most important subject for study at the present time is 
infantile mortality, which may be regarded as of such a distinct 
character from general mortality that the latter should be 
restricted to the rate per persoDs over five years. There is 
no doubt that a great part of infantile mortality can be 
avoided; in considering its magnitude attention should be 
directed to the age (in weeks and months) of the infant, to 
the economic position of the parents, to the cause of death, 
with special reCerence to obviously avoidable causes and to 
the annual epidemic of summer diarrhcea, and to the effect 
on the rate of the presence in the district of workhouses, 
bospitals and other institutions, where the presence of 
specially feeble inCants may in some cases be expected. 

7. Problems relating to sickness and mortality naturally 
come within the province ot medicnl officers oC health, and In 
many districts these officers present admirable annual reports, 

and dl • d • ••• the recorded death-rates for the town in any year, and 
. ~D ~D 
If 2. == 1000 = 2t. then 1000' 1000 are the standard rates for 

England and Wales and tbe to,,'u, ~DD the correcting factor, 2td the 
2t 1000 

recorded death-rate. and l~ x :~ the corrected rate. 

The other method would be to take ~ - 88 the corrected rate. 1000 . 
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tackling the questions of most importance in their localities 
with statistical and professional skill. It will perhaps be 
useful to indicate the application of the methods sketched 
in Part I above to this class of problems. 

The most important method is that of at'erages in the form 
of rates. Besides death-rates, etc., we have the" morbidity
rate" (or u attack-rate ") which is the number of cases of a 
particular disease (multiplied by 1,000 or some other round 
number) divided by the population, and the" case fatality" 
rate, which is the number of deaths due to a disease divided 
by the number of cases. Here, as with death- and birth-rates, 
the denominator must be chosen carefully; for the morbidity
rate the persons should be grouped by ages, district.~, etc., so 
that the classes with different degrees of liability to the 
particular disease shall be considered separately. For the 
u case fatality" rate, great care must be taken to include all 
the cases, and to be certain of the diagnosis. IC differences 
of treatment (hospital or home) or the efficacy of protection 
(vaccination, isolation, etc.) are in question, there is always the 
risk that the ages or economic conditions of the classes con
sidered may differ, and the groups must be made similar 
before comparison is attempted. 

All through vital statistics there is great risk of inade
quacy of, and even of mistakes in, difinitWn. These arise (i) 
from intrinsic difficulty of classification and incomplete 
standardization of description; (ii) from unconscious personal 
bias of the practitioner; (iii) from the presence of two diseases 
together, or a disease and an accident; (iv) from the desire 
to avoid the statement of the existence of certain classes of 
disease (e. g. alcoholism). The presence of any of these may 
affect the apparent death-rate from any cause, and also the 
morbidity and case-fatality rate. 

In considering questions of cause and effect, liability of 
various classes, and results of different treatments, tile 
essential thing is to get the exact difference to be considered 
clearly stated, and then to proceed to analysis by talnJation. 
If the headings of the table prove to be clear and distinct, 
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and to (ollow the differences needed in the problem. the 
table iI good and relevant. Ta.bulation, when it is not analysis, 
,hould either be omitted to lave space if quite unimportant, 
or relegated to an appendix if the data may be wanted at 
lOme other time, or fitted into standardized tables in a 
statistical section if they are needed (or comparison. The 
main line of argument or of information should not be 
interrupted by tables which do not give de6nite &D1!wers to 
definite questions. 

Accunuy.-There is very great risk in most vital statistics 
o( spurious accuracy. In the practical question as to whether 
one rate is greater than another, after tlle classes concerned 
have been made similar there remains natural variation; 
if all known circumstances were the same, differences would 
still be found. All recorda of births, deaths, marriages, 
sickness, must be regarded as Itlmplu; the greater the 
number of persons considered the more accurate the average 
obtained from the sample. The only non-mathematical test 
of this accuracy is the test of subdivision (800 Chapter rn 
above), that is, the finding the amount of agreement if smaller 
groups are taken; the mathematical tests are extremely 
important, but should obly be used when thoroughly compre
hended, and are therefore not summarized here. A very great 
number of ditrerences that are remarked on, prove on mathe
matical eumination to be only the result of chance variation, 
and to be no more remarkable than (say) the throwing of 
double-six twice in succession. Here we can only recommend 
extreme caution in drawing conclusions.-

As a simple and obvious rule. based on the elementary 
ideas of accuracy (Chapter II, above), the rate should never 
be reckoned to more digits than there are in \he numerator 
(number of cases. etc.). 

Diagra'RU should be used sparingly and with reference to 
t.he methods discussed in Chapter V above; they are oRen 
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specially useful in tracing the course of an epidemic, and in 
the rtilation of the seasons to the incidence of some diseases. 
(See Studies in Statistics, Dr. Longstaff.) 

8. It is 9ftell remarked, and has great theoretic and practical 
interest, that averages arising from apparently quite fortuitous 
causes are nearly unchanged froJIl date to date; The death
rate attributed to "varicose veins" in England and Wales 
was between 2'1 and 3'7 per million persons living every 
year from 1875 to 1894; similarly the annual rate for 
"accident or negligence" was in the same period 703, 662, 
632, 667, 602, 58!), 608, 583, 592, 567, 549, 540, 558, 528, 
528, 565, 574, 553, 576, 537, a series of small variation with 
a downward trend. It is this partial constancy in the total 
of events based on very large numbers which makes insurance 
possible. In these instances the events are nearly independent 
of each other; as a contrast notice the death-rates when the 
events are not independent, owing to infection, or to fashion 
in diagnosis; e. g. Influenza, 1875 to 1894: 19, 8,8,8,10,7, 
4, 3, 4.3,5,3,3, 3, 2, 157, 574, 534,325,220. 

It is when we obtain approximate constancy or a trend with 
small variation over a series of observations, as in the case of 
the general birth-, death- and marriage-rates, and the distri
bution hy sex and by age, that we can apply statistical 
methods for the elucidation of problems and the tracing of 
cause and effect. 



CHAPTER III 

TRADE AND TRANSPORT 

1. THE statistics of the External Trade of the United 
Kmgdom are published I1S follows:-

Early in every mrmth a cbeap unbound account is issued 
stating the quantity and value of the exports and imports of 
each commodity, showing the principal sources and destina
tions for each, with figures totalled for the months of the 
current year. and comparative statistics for the two previous 
years. Home prodnce is separated from foreign and 
colonial. Accounts of the movement of bullion and of shipping 
are also included. The details in this monthly issue are 
subject to correction. 

A bulky annual report is issued volume by volume. For 
1908. the first volume was issued in June 1909 and contained 
nearly the same headings as "he monthly issues, without 
shipping, and with comparisons for five years j the second 
volume followed in August and summarized the trade with 
each country, giving details for each commodity. A supple
mentary volume is issued later in the year, distinguishing 
the apparent and real destinations and sources of trade (see 
p. 122 below). A separate report is issued for shipping 
(in August in 1909). 

The Statistical Abstract for the United Kingdom, issued 
in August, summarizes all the statistics of trade and gives 
complete detail as to commodities, bnt does noti show 
commodities in relation to countries, for which volume ii of 
the Annual Report and the Supplement are the ollly sources. 

2. The basis of these returns is as follows: The exporter 
of goods or his agent is bound to send a statement 'of the 

111 



112 AN ELEMENTARY MANUAL OF STATISTICS 

quantity and value of the goods he is exporting to the proper 
customs officer, who in general accepts the statement i but 
every bale, etc., on board ship has to be accounted for 
before the ship is If cleared," i. to permitted to leavo the 
port. 

All imports have to be passed through a custom-house; 
the importer or his agent hands a statement of the goods he 
desires to have passed, and the customs officers examine the 
goods with sufficient care to assess duty, if any, or to verify 
the absence of dutiable goods. These officials fill in the 
value, from current price lists or otherwise, if the importer 
has made no statement of value. Returns of the values of 
imports and exports are further checked at the Central 
Customs Statistical Office, and inquiry is made if the entries 
appear unusual or are incomplete. 

In this process there is a good deal of room for inaccuracy 
in detail, which may be important for special classes of goods; 
but there seems no reason to doubt that the descriptions and 
quantities are stated on the whole with fair accuracy. The 
values are often a matter of estimate (e. g. in the case of goods 
exported for sale by a foreign agent), and our only security 
for accuracy is that in a composite total (see p. 29 above) 
errors which are not biassed tend to neutralize one another, 
and that, though there are inducements in some cases to 
exaggerate value, there are inducements in other Ca8CS to 
under-value. 

In the case of exports the value is intended to be that of 
the goods after all internal transport and dock expenses are 
paid, that is the value at which the goods are delivered free
on-board (f. o. b.). For imports the value is intended to be 
that of the goods before they are landed, and includes their 
cost, insurance and freight (c. i. f.). Thus exports arc valued 
at the moment they pass out of the hands of British shora
labour, and imports before they are handled or pay duty. If 
the exchange were simply across a land frontier, and the goods 
of one commupity )Vere exchanged as a whole against the 
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goode of anotLer, it ie clear that the method described would 
give equal valuee for imports and exports. 

AI a matter o( (act goods are often quoted at prices to 
include deli very; in these cases the value has to be corrected 
for the trade statistics. 

3. The following table gives the total trade statistics for 
1907 .. 

UNITED KINGDOH 

£ 
000' .. 

Im~rta of Mercban-
diee • • • 645,808 A 

Importa 01 Bullion. 73,072 

Total Importa £718,880 

£ 
ooc)' .. 

Ellporta of Prod uee of 
the United King-
dom • • • 426,035 B 

ElIportaofForeign and 
Colonial Produce. 91,942 

Total Ellporta of Mer-
chandise • . 517,977 C 

Ellporta of Bullion. 67,787 

Total Exporta £585,764 

Tran8bipments under bond £18,824 O. 

The total A is always quoted as the value of imports, and 
B is generally quoted as that of exports. 

Goods landed may be transhipped either a.t the same or 
another port under bond, that is, without passing out of the 
control of the customs officials, in which case they are entered 
as .. Transhipment" (0) and not included in imports and 
exports. Goods which pass out of control of the customs are 
either for use or consumption in the United Kingdom. or for 
sale again in another country j all such are counted as im
ports. but when imported goods come to be re-exported they 
are declared as of foreign or colonial origin. The value A 
of imports is then thus composed-

MJ:RCIUllJ)I8J: 01<"1. Y 

Importa for consumption 
Imports for re-exportation 

Total. 

000' .. 
£553,868 D 

.,' '~I~E 

. .£645,aos 
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Since the goods are valued afresh for exportation, they nre 
presumably increased in value by the expense of handling 
them in the country, and the value E is thus a little too 
great . 

.. An should be compared with C, and D with B. 
Actually no theoretic line can be drawn between goods 

which are (i) simply transhipped, (ii) goods which are re
exported unchanged, (iii) goods which A.re done up with new 
labels and re-exported, (iv) goods which form some constituent 
part of a machine which is exported, (v) yarn which is ex
ported when woven, (vi) wool which fs spun and woven and 
then exported. (i) is included in neither exports or imporU. 
(ii) is included in imports and in exports of foreign produce, 
(iii) to (vi) are included in imports and in exports of produce 
of the United Kingdom. It is not possible to correct this 
method, but it is important to understand it and consider it 
in the light of pp. 64-5 above. 

Notice that bullion and specie, that is metallic and coined 
gold and silver, enter nearly equally on both sides of the 
account. 

No special record is kept of trade from one port to another 
of the United Kingdom or of islands in the British Seas 
(Channel Islands, etc.). 

4. Other countries have different methods of definition, 
valuation and classification. * Before using their statistics, it 
must be ascertained how imports for consumption, for re
exportation with or without alteration, and exports of national 
and foreign produce are treated, whether bullion and specie 
are included, exactly what districts are included in the country 
concerned, and whether there are any peCUliarities in the 
method of valuation. 

The general method is as follows: Goods are valued witt. 
the intention of producing results on the basis described 
above for the United Kingdom. Bullion and specie are 

• See Reports of the Committee of the British A88OCiation on "The 
Accuracy and Comf,arability of British and Foreign Statistica of 
International Trade,' loot and 1905. 
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excluded. All goods entering and leaving the country are 
included in totals of General Imports and Exports; goods for 
consumption or use in the country and exports of goods which 
have been produced or undergone any process of manufacture 
in the country are included in totals of Special Imports and 
Exports. General exports are thus greater than special 
exports by the value of goods passed in and out of or 
through the country, and similarly with imports; the 
differences for exports and for imports are approximately 
equal. 

For the United Kingdom we should have 

General expOl·tl! 
Special exports 
General imports 
Special imports (approx.) 

C+G 
B 

A+G 
D 

OOO's 
£536,801 
£426,035 
£6G4!,632 
£553,866 

It should be noted that the United States value imports, 
not on arrival at the port of destination, as is general, but at 
the place of manufacture. 

5. If we regard the international trade of the world as a 
whole, a consignment forming part of the special exports of 
one country may appear under general imports and exports 
of all the countries it passes through, but will finish as a part 
of the special imports of some one country. The same COII

signment will be worth more as imports than it was as exports 
by the cost of transport (including freight, insurance, 
transhipment and commissions). The following table sbows 
the relat.ion of the special imports and exports of the 
principal trading countries of the world for the year 1904. 
'fhe numbers given are subject to many minute corrections. 
It is t.hus seen that imports on the whole are wort.h about 
9 % more than exports as a w bole. The difference, ratber 
over £200,000,000, is received by those engaged in any 

:' capacity in international transport. and of this a very large 
share appertains to the citizens of the United Kingdom. 

1 3 
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INTERNATIONAL TRADE. [Merchandise only, e:lCcpL when nOled.) 
190-1. 

Special Special 
Import.. Export.. 

000000' .. 
Russia and Siberia £69 £106 
Finland 11 9 
Norway 15 11 
Sweden 3i1 23 
Denmark 26 20 
Germany 318 261 
Holland 200 165 
Belgium III 87 
France ISO 178 
Switzerland - 53 37 
Portugal 14 7 
Spain. 37 37 
Italy. . 77 64 
Austria-HWlgul'Y 85 87 
Greece- " 5 4 
Bulgaria t 5 6 
Servia. 2 2 
Roumaniat ___ 12 10 
Total Continent of 

Europe and Siberia. 1,2;)2 
U"'-=ru~' le::..::d ....... K .. i-'-ng'---(~to-"IU'---'-''---'-''-----'C 481l 
British India 74 
Australia 36 
British South Africa 35 
.Canada 52 
Other Colonies, etc. 74 

1,114 
301 
110 
40 
14 
41 
68 

Total British Empire, 752-- 614 

U.S.A. 
1Ilexicot 
Costa Ricat 
Brazilt 
Peru 
Chile * 
Uruguay . 
:Argentina - , 
Total America, other 

205 
21 
1 

26 
4 

16 
6 

40 

291) 
24 

1 
39 

4 
22 
11 
iO 

than Canada 319 oliO 
China . 49 3-:&-
Japan. 39 33 
Grand totiiJ--- -- 2,CC-4~171--2,225 

Add 9 % on U.s.A. 
Imports § Total 2.430 2,225 

Ex ... or It .... ttt 
Import.. KXI"'n., 

OOOOOO'&, 

2 
4 
D 
6 

67 
35 
U 

2 
16 

7 

13 

2 

1311 
180 

21 
11 

3; 

2 

1 

36 
4 

6 
--178---' 

------

15 
6 

11<6 

20;; 

\U 
3 

13 

tl 
5 

:10 

• Ine!uding bullion and I"""ie. 
t In ~ countrios .. noraJ Importa and .. porta an J:\ftft. but u.. dirr ........ bot ...... 

gon ... llnd special must be .mall t Iml'ON 1_ ...... ""rt.. 
• In order to make their value romparabl. with LhOHe of othM' CRunLlia which n.1ue 

bill"""" on arrival, whil. V,Ii'\' nlU08 U.em a~ pia.:e 01 manlllactu... II .. UIe ftJue 

01" ginn bl 'be equaUon 2'l'.z:,(I+~)=Z411+~~. 
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6. Imports are either received as capital loans, or as pay
ment or interest, or in payment or shipping services. or in 
payment or exports, or in return ror bullion and specie. 
Except in the case or the gold-producing countries the balance 
or bullion and specie is in general smllll. When a country 
lias lent capital (in the form of goods not immediately paid 
for), interest will return to her year by year in the form of 
goodL Imports are increased relatively to exports when 
interest is received or capital called in; exports are increased 
relatively to imports when capital is sent out or interest is 
paid. Put otherwise, an excess of imports is due to the earn
ings of shipping together with the excess of interest over new 
outputs or capital· Interest or capital which appears as 
export. ror one country appears also as imports for another. 

No such balance can be struck between the trade of any 
two countries; for example, goods sold by Australia to 
Oermany may be paid ror by goods sold by Oermany to 
England, and other goods sold by England to Australia, to 
take a simple instance; it is only for the totality of external 
trade that a balance is even conceivable. 

7. The table on page 118 showl in some detail the values of 
imports and exports since 1855; the statistics of imports 
prior to 185S were not computed on the same basis. To 
follow the bistory of the external trade as a whole, smoothed 
tliagrama (the averages being taken over eight or more years), 
sbould be constructed as on pp. 40-2 above. It will then be 
seen that there has been a general but not uniform upward 
trend throughout the period, concealed or accentuated by 
considerable fluctuations. 

8. The fluctuations both of imports and of exports are 
principally due to movements of price, and unless we eliminate 
these we obtain a very imperfect view of the course of trade. 
The following chapter shOWI how considerable these move
lUents have been. The method generally used for studying 
the quantity, or volume, of trade, as distinguished from its 

• For the statistics of interest and capital for the United Kingdom 
se. Mr. Paiah's paper. Statistiall Jovrwol. 1909, pp. ~-n. 
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EXTERNAL TRADE OF THE UNITED KINGDOM (000000'8) 

Imports, I .... re·exports. I 
-------

I E.tlmaled value I 
I atpric .. of Declared valup. I 1902. 

I 1870 £259 £UIO 
1871 271 16~ 

, 

1872 296 186 i 
187S 815 Ig5 
1874 812 200 

I 1875 S16 200 
1876 819 228 

I 
1877 841 2SO 
1878 818 281 
1879 806 284 

1880 84S 2M 
1881 Sst 84t 
1882 848 2.~8 
1888 8~1 275 
1884 827 268 
1885 818 272 
1886 29t 270 
188T 803 288 
1888 S23 29t 
1889 S61 828 

1890 856 324 
1891 878 S89 
1892 S~9 SS9 
1898 af6 888 
1894 850 -1895 857 S84 
1896 885 410 
1897 390 416 
1898 410 497 
1899 420 487 

1900 460 442 
1901 - 454 
1902 468 468 
1903 478 469 
1904 481 477 
1905 487 478 
1906 621 489 
1907 554 600 
1908 618 484 

Ave"'g". j 
1855-1858 £145 - I 
1859-1888 184 - I 

1864-1868 282 - I 1889-1878 278 -
1874-1878 821 £217 
1879-1888 SS9 258 
1884-1888 812 m 
1889-1898 859 SS8 
1894-1898 8i8 40"-
1899-1908 454 45! 
1904-1908 512 486 

Exports of nom. Produ~. 

Declared value I E,UmnUd •• 1"0 
• latpncelofl~. 

--
I 

£200 

I 
';:142 

225 HlO 
2b6 18:1 
25~ I"" 
240 hiU 
2~S IW 
201 )[,6 
199 1M! 
198 I'''' 
191 171 

221 

I 
19t 

2S4 211 
841 211 
240 217 
28S 2C'O 
218 211 
218 2"12 
222 '~I 
2S4 241 
249 2:01 

269 

I 
200 

247 235 
227 I 2fT 
218 2'l2 
216 2SO 
2"26 ,4V 
240 261 
214 IIbT 
238 floe 
2G4 (2~5)' 271 

291 (284~ 2012 
ISO (:171 2Jl7 
288 ~:178) '''' 291 28<1) 291 
SOl (2\06) SOl 
8SO (924) 827 
876 (>67) &'>8 
428 (t10) -877 (866) 861 

£117 -
112 -
175 -
225 -
211 .tIM! 
2"26 '01 
22S 225 
241 281 
2SO 2:01 
282 (275)" fa 
S62 (854) 844 

• The Dumbe,. III brocketa eulud. the nlue .f _hlp. lIullt at home aDd ",lei to 
forelgne,.. Berore 1899 their values, wbleh eom!llpolld, of eourae, to npona properl, 
deGDOd, were Dot _aiDed or jDc!u4ed. TheN Ia therefore • _k of eoutwultJ 
In 1899. 
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value •. i. as follow.: The prices of all goods for which 
definite quotation. can be made are ascertained for a particular 
year or short period; the quantities of goods exported or 
imported are then valued in -each separate year at these 
standard prices; it is then assumed that the differences in 
value shown for the goods which can be priced are typical for 
all goods. E. g. to take an imaginary example-

Value of imports in (say) 1890. as stated in the accounts. 
i. e. at the prices of 1890 • .£356 (millions). Take 1902 as 
year of standard price. Suppose that .£300 worth of the 1890 
imports can be separately valued. and are found to be worth 
.£273 at 1902 prices, the prices in 1890 being higher than 
those in 1902; then it is assumed that the whole .£356 would 
be reduced in the same ratio, viz. to .£356 x Ui = .£324. if 
all could have been valued. 

Such a. calculation has been carried out year by year by 
the Economist newspaper, goods each year being valued at the 
prices of the year before. Recently the Board of Trade has 
issued annually a statement of the values each year since 
1900, as they would have been ifthe 1900 prices had remained 
unchanged. Prices, especially of coal and steel. were unusually 
high in 1900, and 1900 is a.n unfortunate year to have chosen 
os a standard; exceptional years should always be avoided, 
as likely to lead to erroneous conclusions. The table above 
shows the values when 1902 is taken for the standard year. 

The method is open to a good deal of criticism in detail, 
but there is no doubt that it leads to results that are 
substantially correct, at any rate over short periods. 

It is iuteresting to notice how small are the actual fluctua
tions in quantity, as indicated by the values at unchanged 
p'ices, especially in imports. Consumption of goods and, to 
a very great extent, production goes on with little change in 
times of commercial inflation and depression. 

The necessity of some such examination is emphasized by 
the consideration that the rise of Id. per lb. in the price of 
raw cotton raises the value of imports by about .£8,000,000, 
and since about four-fifths of the cotton manufacture ill fOf 
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export, the value of exports is also raised by over £6,000,000 
these immense changes would take place without any cbange 
in quantity or in the work done by British capital and 
labour. 

9. The tabulation of the statistics of the foreign traJe hIlS 
recently been greatly improved, and the new method hIlS been 
carried back to 1891 in the Statistical Abstract for 1905.

The table on page 121 shows the summary statistics for the 
new tabulation. 

The complete meaning of the classification can only be seen 
by looking at the detailed list in the Statistical Abstract; 
but it may be mentioned that commodities such as yarn and 
pig-iron, which are the finished product of one process and the 
l"aW material of another, are classed as "mainly manufactured." 

In the lower part of the table is shown the values for coal, 
the principal exported raw material, and of the principal 
groups of manufactures. 

In usiog the table it must be remembered that 1900 and 
1907 were years of exceptionally high prices. 

10. The original sources of imports and ultimate destina
tions of exports cannot always be known. If, for example, wool 
grown in Turkey were spun in Austria, woven in Germany, 
sent by rail through Holland, manufactured into ready-made 
clothes in Leeds, and sold in Canada, it would figure in the 
export and import statistics of many countries, and its value 
would be due to the co-operation of many nations. Again, if 
goods are sent from London to Antwerp for sale, they may 
pass·on to Germany, Russia, Austria or Switzerland without 
the English manufacturer knowing their destination. Till 
recently imports have been only stated as from the country 
from which they were last shipped, and exports have been 
stated as to the country to which they were shipped direct. t 
Thus Switzerland, Bolivia and Rhodesia, which have no sea-

* A more detailed examination of classes of manufactured goode ia 
given in.Cd. 2337, Mem. xii, and continued in Cd. 4954, pp. 48lfJq· 

t It seems probable that exports have often in fact been entered u 
going to the country to which they are sent on a through bill of lading, 
whether directly by ship or not. 
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IIIPoBTS, whether for eonaumptlon oP 
esport.· 1891 189t 1898 1894 1895 1890 1897 1898 1899 1900 1901 1902 1901 1904 1905 190e 1907 1908 

Pood, Drink IUId Tobaceo £188 189 180 177 179 188 194 llO8 210 !20 tiS 224 23' 2M 23! !38 2.7 2" 
Haw Material. IUId AJtIcI .. malDlr uu· 

139 Ita In 172 167 
~ 

IDAIIDlactwe4 • • • • • 156 1" l3S 188 Ita HS 169 174 182 188 211 If' 16& t;d 
AJtIcI. whoUr oP malDlrlDAllDtaetwed 90 90 89 91 98 106 109 112 122 128 127 133 135 135 US 156 155 US > l1nclalllfted 1 1 1 1 2 S S 8 2 3 8 2 , 2 I S I I '=' 

Totel £t35 eM 405 .os 417 U2 451 4n 485 525 522 528 MS 551 565 eos 646 5..'lS l'j 

BINBtII of home proclua. § Pood, Drink and Tobaeco £10 10 10 10 11 11 12 12 IS 14 16 17 16 17 19 21 23 22 
Haw Materlala aDd ArUcl .. malDll un. 

manufactured • • • • • U 22 20 22 20 20 22 2S 29 44 36 35 36 M 36 43 55 62 
Artlel .. "hollr oP malnl, manufactored 211 193 136 162 19S 207 197 195 219t 229 224 227 235 2" 270 S06 Sf! 297 ~ UDcla .. lfted 2 2 2 I t 2 S 8 S 4 4 4 , , 5 6 G 6 

Totel £247 227 tl8 218 226 240 284 !38 264 291 280 288 291 801 SSG 876 426 177 ~ 
811L11C'rBD ExpoBTS. "'d 

Coal . . . , £19 17 14 17 15 15 17 18 2S S9 10 28 27 27 26 82 42 42 0 
Iron anel 8leelManufacturei 27 21 20 18 19 2S 2f 22 28 82 25 29 80 28 82 40 47 87 ~ 
Machin • .., 16 14 14 14 15 17 16 18 20 20 18 19 20 21 2S 27 82 81 Joi 
8h1pa t 9 9 9 6 4 4 5 9 10 11 
Cotton )Janufactul't'l n 66 64 67 64 ~9 64 65 88 70 74 72 U 8e 92 100 110 95 
Wool 25 25 2f 22 29 28 25 2S 2e 2e 21 2S 25 27 80 82 84 28 

• Excluding tranlhipmente under hond. t 8hip. wen! Dot included al ."porte prior to 1899. 

... 
~ ... 
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board, have had no place in our statistie& German and 
Russian goods have been entered aa imported (rom Holland, 
Austrian and Swiss goods from Belgium, and so 00. From 
1904 a second method haa also been used, and the results 
shown in a supplemental volume of the Annual Report and 
in the Statistical Abstract.· Importers have stawd the 
country from which goods !\fe actually tonsiglud to them; 
this is generally also the country in which t1u·y were 
produced or manufactured or received their last process of 
manufacture; exporters have also stated the countries to 
which goods were consigned, which are in general the ultimate 
destination. The following short table shows the results for 
certain European countlies. The imports in the second 
column are in a very different proportion from that in the first. ; 
the exports generally do not differ in the third significant figure. 

BxPO.,.. Ji1G7 
1,,1'0_'" 11107. (iDeludlnc .'01'01,. ..... 

CQIoaI&l PJOII-~ 
.~--

RBceiftd direct from I. Conslpod enn.lp ..... nla i 
froID ",talDed for a.poned '" CouI,.edto 

eODlumptiou. I -. ._-
00000'. 

I Russia . £314 329 306 Ult 191 
Germany 388 Clii Ml Cl67 Cl67 
Holland 368 160 1M 190 190 
Belgium 283 175 168 1~ 169 
France 528 463 398 ~ 33:i 
Austria 11 68 64 64 M 
Swit.zerland 0 84 ill 0 29 

-- -- -- -- --
£18911 1851 1703 1~1 1531 

A committee of the Board of Trade reported in 1908 in 
favour of making the principal classifications according to 
the countries o( consignment in the fl1ture, and of dropping 
after a few years that according to the countries of shipment. t 

11. Shipping statistics call for little comment except. aa to 
the meaning of tonnage (see note at the end o( the chapter~ 

•• The Abstract for 1907 shows \he results as in the table here ginn. 
That for 1908 gives the countries of shipmen' ill Table 34, IlDd of 
consignments in T.bles 35, 36. 

t Minutes, Cd. 4346; Report, Cd. 4345. 
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The Statistical Abstract gives a aeries of useful and easily 
intelligible tables on the subject. Every ship is registered 
as of a definite nationality, which is generally - that of her 
owners. On entering a portorthe Unite1 Kingdom the ship's 
papers must be shown, stating whence she came, where she 
last broke bulk, what cargo she carries, and her registered ton
nage. She cannot leave the port till her papers have again been 
seen, her next destination stated, and the necessary declara
tions oC her cargo are in order. In theory, nothing enters 
or leaves the United Kingdom without official knowledge. 

Steam- and sailing-ships are distinguished. It must be 
remembered that a steamship carries much more cargo 
between the same two countries in a year than a sailing-ship 
of the same carrying power, owing to her greater speed and 
more frequent journeys. Coastwise and foreign voyages are 
distinguished; coastwise means between any two ports in the 
United Kingdom or islands in the British seas; foreign is 
from or ~ a port in the United Kingdom to or from a port 
in a foreign country or one of the British possessions. 

None of the tables show the aggregate of the voyages of 
British ships or any other measure of the work done by them, 
and it must be realized that a great part of the merchant 
navy carries cargo between distant ports without calling at 
bome at all. The share of our merchant navy in the 
£200,000,000 shown on p. 116 cannot be estimated accurately. 

The Abstract. for l!'oreign Countries shows the aggregate 
tonnage of the ships engaged in foreign trade under the flag 
of the principal maritime nations in 190j, 

Tons 000'8 
JoIolehant Na.1M of SaIling. Slam. 

United Kingdom 1,803 8,762 
Germany • ., 679 1,774 
J a pllll • . " 327 797 
Spain • . .. 64 717 
FraDce. . .. 663 696 

JoI_hanl NaYIM of 
Norway 
U·s.A.t ... 
Italy • . . . 
Sweden •... 

SalUn:. 
809 
:us 
670 
266 

SIMm. 
643 
564 
462 

.408 

• It is said thal &he United States have eonaiderable holdings in shipe 
in the Atlantic trade ftgistered IS British. 

t In addition U.s.A. had 1,351,000 tona aIIIDc and 1,00,000 tona ..... employed In 
InIaDd and _t naYi8atloD. 
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The measurement of tonnage is not quite uniform, and the 
line excluding small vessels (whose aggregate tonnage is also 
small) is drawn differently from country to country. 

12. Railway statistics are deficient in the extreme for the 
United Kingdom. In the Statistical Abstract the principal 
known facts are summarized. Apart from finance, these are 
the length of line open (distinguishing single from double or 
more), the number of passengers, and the weight of minerals 
and of other merchandise carried. There is no information 
as to the average or aggregate distance travelled (pa.Qsenger
miles, and ton-miles), which is used in other countries to 
measure the work done by railways. The totals are so crude 
and heterogeneous as to be practically valueless (see p. 65 
above), except that over a very few years the total weight 
carried gives some indication of the upward and downward 
movements of trade. In the official annual return on 
railway working (e. g. Cd. 4804 for 1908) we have also the 
totals of "train-miles," distinguishing passenger from goods, 
that is, the aggregate of the number of miles run by all the 
trains in a year. This regards lUI similar a mile run by a 
cl'Owded suburban train, by a long-distance express, a.nd by 
a nearly empty local train, and the total is evidently not of 
general use. 

N OTE.-Shipping tonnage. The definition a.nd measure
ment of tonnage are extremely complicated, as may be seen 
from the Report on the Merchant Shipping Bill (H. of C. 
256, 1907), where many examples are given. There are at 
least four measurements of a ship's size or capacity: dis
placement, burden, gross tonnage, and net or registered 
tonnage. The displacement is the weight of the ship 
(unloaded), which equals the weight of the water displaced; 
the burden represents its carrying capacity; neither of these 
are used in the general shipping statistics. The gross tonnage 
is the number of times 100 cubic feet is contained in the 
ship, measured according to certain rules; 100 cubic feet is 
taken as representing the space occupied by a ton of cargo, 
but a ton of coal occupies only about 45 cubic feet, and a ton 
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of water about 35 cubic Ceet; light or loosely packed cargoes 
occupy more. Net tonnage is obtained Crom gross by subtract
ing according to artificial rules space occupied by the engines 
(with an allowance for bunker and air space), by the crew's 
quarters and the parts necessary Cor navigation; the remain
der (reckoning as before 100 cubic feet to the ton) is 
supposed to represent the carrying capacity of the ship, and 
is the registered tonnage. The rules Cor measurement and 
deduction differ for different nations, but there has been a 
wide-spread movement in the direction of adopting the 
British system. The British roles have been modified Crom 
time to time. Actually the registered tonnage does not bear 
any close relation to carrying capacity, and is extremely 
artificial. All the recent shipping statistics are given in 
registered (or net) tonnage; formerly they were given in 
gross tonnage, but the present method runs back Car enough 
Cor all practical purposes, and it is easy in comparative 
statistics to see if there has been a change in this respect. 
Sailing-ships' tonnage (which has, oC course, no allowance Cor 
propelling machinery) should be kept distinct Crom steam
ships. Marine architects continually try to build so that the 
registered tonnage shall be as low as possible, since dock dues 
are charged in proportion to this tonnage, and they take 
advantage oC the rules of measurement. so that the deductions 
allowed shall be as great as possible; in other words, they try 
to reduce the registered tonnage relatively to the carrying 
capacity. It Collows that the growth oC shipping tonnage 
shown in the tables tends to fall short of the real growth oC 
carrying capacity. Further, the Plimsoll mark, which regulates 
the weight a ship can carry, has quite recently been raised 
to allow a greater weight without altering the registered 
tonnage. The general result is that the shipping statistics 
cannot be used Cor any fine measurements. and are Dot 
comparable over a long series of years. 



CHAPTER IV 

PRICES 

1. PRICES from the ordinary commercial standpoint arc of 
course to be found in the trade journals, and summaries from 
time to time in the Economist and the Statist. From the statis
tical point of view we are only concerned with the change in 
particular prices over a series of years, and with general price 
movements. For both purposes the most accessible informa
tion is to be found in the tables oC the Statistical Abstract, 
which show the prices of exports, imports, cereals and 
minerals, and in Mr. Sauerbeck's studies of price movements 
published annually since 1886 in the March number of the 
Statistical Jou1'nal. The Board of Trade Report on Whole
sale and Retail Prices (H. of C. 321, 1903) contains a great 
many records of prices over a long series of years, and 
interesting charts showing the prices of wheat and of bread 
since 1800 were published in the LalJour Gazette, May 1909. 

2. The great difficulty in the measurement of prices is in the 
definition of the commodity to be measured. In the ca~e of 
the staple raw materials of manufacture, cotton, wool, iron, 
etc., and the principal raw foods, wheat, sugar, etc., the 
various grades are to a great extent standardized, and it is 
only after the lapse of a considerable time that difficulties in 
exact comparisons are felt; for example, wlleat prices can be 
properly compared over (say) 20 years, but in a century the 
kind of wheat commonly in use has changed immensely. As 
the raw materials pass through the various stages of manu
facture endless varieties are introduced and the goods con
tinually change their character without changing their name, 
or qualities which were commonly used fell out of fashion; 

126 



PRICES 127 

for these reasons it is not possible to measure the price of 
such commodities as cotton yarn or cotton piece-goods over a 
long period; still less can we reckon the change in price of 
ready-made clothes, of machinery, of bicycles, etc. Similarly 
the change in character of live stock, of timber, of everything 
of which the source varies or which can be modified by man, 
is readily perceptible after even a few years. 

3. The measurement of retail prices is so difficult that 
neither government departments nor statisticians have as yet 
made much progress with it. All the varieties of production 
and all the changes of fashion have their full influence here. 
It is seldom that goods can be exactly matched, even in 
external appearance, after a few years; and a more subtle 
difficulty is present, for the actual quality of goods is very 
frequently changed with no corresponding change in price, 
customers demanding articles at the price they are used to, 
and the manufacturer making slight changes in the constitu
ents to preserve his profit. As an illustration of another 
difficulty, it may be observed that the price of travelling one 
mile by railway has been nominally Id. since railways existed, 
but the kind of accommodation and the speed of travelling 
have changed completely, and a considerable proportion of the 
third-class journeys made are in' fact charged at a lower rate. 
We therefore leave the whole problem of retail prices on one 
side as too complex for the beginner. 

4. The Board of Trade prices of imports and exports, 
published in the Statistical Abstract, are obtained by rejecting 
those commodities, such as pictures, horsell, machinery, 
miscellanea, etc., for which an average price is clearly an absur
dity, by dividing the total value of imports or of exports for 
the year by the total number of units of quantity for each 
commodity not rejected. Tile price stated is thus always an 
average, not a market quotation, and in some cases (e.g. 
carpets and druggets) the divisor is not homogeneous. An 
apparent change of price is often due to an actual change of 
quality, and in some cases this change is cumulative, not 
accidental i for example, if the general run of .. heavy broad 
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woollen tissue •. all 11'001,- increased io breadth, perfection of 
manufacture, and finish, it would still be entered uuder the 
aame category. The table on p. 128 gives examples of prices 
(wileat, jute, aud pig-iron) where the quality baa probably 
not challged much, uf othen (cotton and coal) where the 
relative proportiona of ditTerentqualities have probably cbanged 
perceptibly, but not" hen few yean only are consideroo,- and oC 
otben (tea and sugar) where there has been almost a revolu
tion in the tradeL Evidently these prices need interpretation 
by penon. conversant with the industries with wbich they 
are connected. Silver, on the other hand, is perfectly defined 
chemically. 

Other price. given in the Statistical Abstract are those of 
wheat, barley and oats, which are obtained by averaging the 
record. of wes in the various com markets of the country. 
The prices of minerals, including pig-iron. at the plac~ of 
their proouction, can be obtained approximate(, by dividing 
their estimateJ value by the number of tons proouced. 

5. I~u1fWtr'.-When measurable phenomena (such 
aa price. or wages) are influenced (1) Ly causes 8p«ial to 
particular ill stances, (2) by gtnn'al causes presumably acting 
00 all the phenomena. it is important to disentangle the 
general caUl<e8 from the special. Thns the price of "heat is 
influenced by the wtather, acreage under the crup. and the 
harvesta in all the wheat-growing countries; tile price of coal 
by the fluctuationa in demand: these are causes special to 
these commooitieL The price. of wheat, coal and all com
mOllities are influenced by tbe relation of the amount. of 
money and ita substitnte. to the work tbat haa to be done 
by them: these are general causes. To determine tp~ etTed 
oC the general causes, tbat is, to determine the general change 
(IC price, which varies inversely &8 the purchasing power of 
gold, it is necessary to eliminate special caU8eL This is done 
by averaging together the price cbanges ahuwn for a number 
of different. commodities, &8 follow&-

• Even then exceptional years like 1900, when there wua greatdemand 
ror the coal ol South Wales, abould be excluded. • 

I( 
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As many commodities are taken as possible, for which a 
perfectly definite price quotation is current, great care being 
taken to avoid changes of quality; in practice, the number 
of such commodities is not great, and retail prices must 
genemlly be ignored. The average price of a period of years 
is taken as base, and equated to 100 j the prices of other 
years are then expressed as percentages: e.g. from the table 
above, we should have if we took 1870-79 as base-

Prices . Proportionate Dumbe ... . 
Wheut. SU~8r, Tea. Whoat, Sugar. T-.. 

Average 1870-79 . 11'5 31'9 16'3 100 100 100 
Year 1890 . • . 7'8 16'3 10'6 68 III 611 

" 
1908 . 8'4 13'0 8'0 ,3 41 49 

The average of the numbers so found for any year is the 
index number for that year. This is very nearly the method 
employed by Mr. Sauerbeck to obtain the index-numbers-
given in Column 12. . 

Another method is to follow the process used in the last 
chapter (p: 119), thus-Imports in 1890 were valued at £356. 
At the prices of 1902 they would have been worth £324. 
Prices in 1890 were therefore higher than in 1902 in the 
ratio 356 : 324 = 110 : 100. The import index·number for 
1890 is therefore 110, when 100 is taken for 1902. 

'The first of these methods assigns equal importance to 
each 'Of the commodities chosen, at their average price in the 
base!period.t To'measure the abstract quantity" change of 
pllrchasing power JJ or "appreciation of gold JJ one commodity 
is 'as good as another, and one kind of average is as good as 
another; it is only necessary to take a sufficient number of 
commodities to allow the laws of averages free play. 

* To facilitate comparison his index for 1902 is equated to 100, and 
the rest of the numbers raised in proportion. 

t A change of base-period may affect the arithmetical importance of 
special commodities in the average, as may be seen by taking the three 
commodities used above and taking 1908 as ba5e ; but the difference eli.&
appears when many commodities are taken, unless abnormal yeai'll are 
deliberately chosen. 
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The second method is more objective or concrete; it is 
used to find the value of 'a definite group of commodities, 
and this could be done exactly if the data were sufficient. 
In such cases the method of index-numbers is only a method 
of abbreviating computation and overcoming the abaence of 
(,:omplete information. It is justified, when it can be shown 
by the principles of averages that the correct objective result 
must be approximately reached. Similarly, if we wish to 
find the change over Do period in average wages of several 
groups combined, we could, if we haq complete information, 
work out the actual average year by year; but, in fact, we 
can only find the ratio changes for th~ various groups and 
have to combine these into a wage index-number by the use 
of suitable weights. In fact, the method suitable for concrete 
index-numbers differs from that convenient for abstract index
numbers chiefly because weights must be used for the former 
(unless it can be shown that they would not affect the result), 
while they can be very often ignored with the latter. 

Consideration will, in fact, show that -either of these 
methods is equivalent to comparing weighted averages of the 
prices. It was stated and partly proved on pp. 18 and 32 above 
that elTors involved in such a process tended to neutralize 
each other; supposing there to be one ideal true method, 
all others Olay be regarded as d,iffering from it b, the intro
duction of many minor errors. Experience shows abundantly 
that many different methods of comp~ting_ pricq index
numbers yield approximately the same result, wpe~ propef 

; care is taken to avoid biassed and preponderant -err~rs. \ 
6. Index-numbers may, then, be taken on authorIty by 

those who do not desire to follow the extremely interesting 
analysis on which various methods of obtaining them are 
based,· as showing with approximate correctness the general 
change of prices of the group of commodities to which they 
relate. Sauerbeck's numbers are typical of wholesale prices 

• ~ong many books and articles on the subject, the reader may be 
referred to Chapter XVIII of A Plain Guide 1o 111~ and Fin-, 
by Mr. T. E. Young, in this aeries. 

£2 



132 AN ELEMENTARY MANUAL OF STATISTICS 

of raw materials in the United Kingdom, the export numbers 
of prices of those commodities (principally manufacturel\ 
goods) which are exported, the import numbers or the great 
variety of food, raw materials and other commodities imported. 
If a diagram is made of these three series, their general 
resemblance will be marked, and it is an interesting exercise 
to trace the dates and examine the causes of the differences. 
It is very important to define the group from which the 
sample prices are selected. It is to be observed that none of 
those in the table relate to retail prices, nor is rent or the 
cost of labour involved. They do not represent the inverse
of the value of gold in the hands of the consumer. 

7. No study of statistical records involving price or value 
is complete without reference to the general change in the 
p,!rchasing power of gold tlms indicated. Tho. changes may 
thus be described since 1855: The years 1872-3 were a time 
of great price inflation, otherwise the general prices fl'!-ctuated 
about the same general level from 1855 to 1874; from 1874 
to 1896 prices fell enormously, and but for slight recoveries 
in 1879-80 and 1887-9, almost continuously, the ratio of 
prices in 1874 and 1896 being 3 : 2; from 1896 onwards a 
considerable recovery took place, including two sharp inflations 
and corresponding falls about 1900 Bnd 190"'-8. 

8. In dealing with the statistics of Eastern and South 
American countries, it must be remembered that in many 
cases statistics are given in silver currency, whose value in 
terms of gold fluctuates with the price of silver shown in the 
table, p. 128. The Statistical Abstract for Foreign Countries 
(published annually by the Eoard of Trade) contains the 
information necessary for converting the values. 

• If prices fall, the value I)f gold in terms of commoditiel riaes, and 
conversely. 



CHAPTER V 

PRODUCTION 

1. THE more advanced the stage of manufacture, the 
further removed from the raw material, the more difficult 
it is to measure the quantity produced by an industry, and the 
scarcer are the statistics of val1U. We have generally to be 
content with statistics of the quantity of raw mate.rial used, 
anJ· the value of that part of the completed goods which are 
exportedj for 110 general record is kept of goods produced for 
the home market except in the instances given in the next 
three paragraphs. The Board of Trade is now engaged in 
working out the results of a recent Census of Production, 
from which we shall for the first time have general statistics 
on the subject. 

Part I of the Preliminary Tables was issued in October, 
1909; this contains statistics for Coal Mines, Iron and Steel 
and Tinplate Works and Textile Factories. The following 
table illustrates the information given-

COTTON FACTOlUBS OF THB UNrrltD KINGDOM, 1907. 

Output. 

Yam • 
Piece-goode 
Other • 

Total • • 
Cost of materialL', etc. 

Excess of value of output. 

Number of persons employed-
Wage earners. • • 
Salaried ~111 

133 

QuaDt.lIJ. Value. 
000000'. 

15301b& £80 
7091 yards 851 

15 

• £177 
• £130 

• £47 

560,478 
12,391 
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The intention is to show for each industry the value 
added to the materials by the processes of that industry. 
We do not yet know in what detail these statistics will be 
published. 

2. The Board of Agriculture and Fisheries for Great 
Britain collects statistics, which are based on local estimates 
and not on direct enumeration, as to the amount of land 
devoted to various uses, and the estimated yield year by 
year of the various crops. These are published in the 
Board's Annual Agricultural Statistics, the Department of 
Agriculture and Technical Instruction of Ireland also publishes 
an Annual Report, and the results are summarized in 
considerable detail in the Statistical Abstract. There are 
no general statistics of the production of wood, fruit, meat or 
dairy produce, but there are estimates of the numbers of 
horses, cattle, sheep and pigs. From these latter, combined 
with expert investigation, estimates have been made - of the 
quantities of meat and dairy produce produced, imported and 
consumed. There is no estimate of the total valU6 of the 
agricultural produce of the country. The weight and value 
of sea fish landed is estimated year by year. 

3. The statistics as to minerals are good and complete, 
owing to the fact that mines have long been subject to 
inspection; Part III of the General Report on Mines and 
Quarries t deals with the quantity and the value of the 
output of coal, copper, lead, tin, zinc and other metals. 
These figures are summarized in the Statistical Abstract, 
which also gives the production of "pig-iron" (the first (orm 
in which the metal is obtained from the ore, and the raw 
material of the iron industries and of a great part of the 
production of steel) both from British and from foreign ores. 
The amount of these minerals consumed at home can be 
obtained by adding the imports to, and subtracting the 
exports from, the home production, in the case of coal and 

• l:;tatistical JO'I£1"f1.a1: Rew, 1892; Crawford, 1895, 1899; Craigie, 
1903; Hooker, 1909. 

t E.'.g. Cd. 4343 of 1908. 
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pig-iron; for other metals special knowledge is needed, since 
both metal and ore are imported. 

The production of pig-iron and steel - is estimated as 
Collows-

1891-1895 average 
1896-1900 " 
1901-1905 " 

1906 
1907 

000'. too •. 
7,040 
8,890 
8,769 

10,109 
10,114 

SteeL 
United KiDgdom. 

000'. ton .. 
3,030 
4,590 
5,125 
6,462 
6,522 

4. The number and net tonnage of ships built in the 
United Kingdom is given in the Statistical Abstract, and 
distinction is made between ships sold to foreign countries 
(Cor mercantile or naval purposes) and those retained under 
home ownership. (The numbers built for the Royal Navy 
are not given.) There are great and rapid fluctuations in 
these totals, and those for single years should never be used 
in isolation. 

5. In the case of the textile trades we can obtain 
comparative measurements from the raw material, and some 
further ideas of their progress and importance from the 
Factory Inspector's statistic!! of the number of persons 
employed. The import statistics of cotton,jute amI silk show, 
when re-eJ:ports are subtracted, the amounts of these fibres 
brought into the home market each year; and trade journals 
show more accurately the amount actually used. For wool, 
the sources are numerous, and the amounts used are shown 
in the following extract (see next page) from the anuual 
report of the Bradford Chamber of Commerce. 

or this wool, some is elported after combing, some af't.er 
spinning, some as cloth or carpets, some as clothes j the 
remainder is worked up and used at home. Also some 

• See H. of C. 376 of II1OS. 
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SUPPLY OF WOOL, ETC. (Million lbe.) 

ForeLm aud Rome-grn ..... W .. ol "..,.., I ! Total Colonial 
Wool. ho- Wool. (t.otal ImJ>nrt.ed I ShnddJ • q.·a.t1ty Itotlmal..t 
portod and ellpl_ 

.klnL ete.. ~~~ YaI .... 
retained. .. porte~ 

__ I 
£UUO,'IOO' .. 

1880-4 average 235 119 20 123 497 20 
1885-9 .. 301 112 25 101 639 18 
1890-4 II 343 130 32 118 623 20 
1895-9 

" 
405 115 33 132 685 21 

1900-4 
" 

380 105 29 145 , 659 20 
1905 371 95 35 180 I 682 23 
1906 417 

I 
100 32 190 I 739 28 

1907 489 100 35 

I 
210 I 833 

I 
at 

1908 427 
I 

96 37 180 741 25 

foreign yarn is imported. We cannot then say that the 
total production is proportional to the wOul used.-

In the case of wool the value of the output for the home 
market is probably rather greater than for the foreign. In 
the case of cotton the value of exports is supposed to be 
about four-fifths of the total value. Thus a very rough idea 
can be obtained of the value of the total pr()(luct, and the 
value added in manufacture can be estimated by aubtracting 
that of the raw material. 

6. For othf'r industries we bave only the incomplete 
indices afforded by the amount of raw material importeJ,and 
by the value an(1 quantity of manufacturel uported; 8ince 
in most cases some of tbe raw material is produced at home 
and a great quantity of the manufactnrel are used at home, 
and since the proportions of home and foreign production 
and consumption vary. It is generally prudent. not. to base 
any conclusiona as to production on auch imperfect data. In 
the case of the mal,ufactures wllich contain iron or ateel, 
however. the very considerable increase in the weight and 
value exported, as shown in the Statistical Abstract, should 
be noticed. 

• See Bronomic JOuf"fWl, 1905. pp. 584--590, Cor statistic. .. to the 
growth of tbe woollen industry. 



CHAPTER VI 

W.l.GES 

1. SUTISTICS of wages are very plentiful; but there are 
10 many different ways ot reckoning and raying wages, and 
luch diversity in the methods of stating rates of wages, that 
these atatiatics are extremely difficult to handle, and give rise 
to many misundcrstandings. 

Wagea may be paid by time or by piece. In the former 
caae the rates of wages are 10 much per hour, per week or other 
period. The payment does not nominally depend on how 
much work is done, but there is very often an understanding 
as to what constitutes an hour's or a day's work, or &8 to ho ..... 
long a particular job aliould take. Rates of time wages are 
Tery generally agreed on betwet:n employers and Trade 
Unions, and when this is the case there is usually no diffi
culty in ascertaining them. There is generally also an agree
ment as to the number ot h01lrs which constitute a week's 
work; the recognized payment for this number of hours is 
known as the wages (or a" normal week." and this paymen' 
is the rate generally quoted. It ahould be observed that in 
those induatries which are carried on at a disadvantage by 
artificial light the" normal week • is shorter in winter than 
in summer. Where. as in the building trades, payment is 
by the hour. there is no certainty that a JOan will obtain 
employment for the whole week, and in any case there is loss 
of time in changing from one job to another in outdoor build
ing work. In this case wage statements generally give the 
rate per hour and the number ot hours which constitute a 
tull week'. work season by season. Overtime, that is time 
outside the scheJuled hours that constitute the normal week. 
is generally paid for at a higher rate. In lOme trades over-

137 
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time is so frequent as to make an important difference in 
average earnings; in others undertime is common. Besides 
the week's wage there are in many cases bonuses for regularity 
or rapidity of work, special rates for special work (e. g. Larvest
ing), payments other than money, as when an agricultural 
labourer has a house at a cheap rate or land to cultivate for 
himself or perquisites of any kind, or a coal-miner obtains 
house-coal at a low price. It is thus necessary to have special 
knowledge of the conditions of employment in each trade 
before using the bare statements of weekly rates of wages. 

2. Piece-rates are, of course, rates of payment for the 
performance of defined tasks. They very frequently are 
arranged between employers and employed in the form of 
elaborate piece-lists (or price-lists, as they are frequently 
called), which define the exact nature of the task and show 
innumerable variations of payment corresponding to the 
various peculiarities of material or machinery by which the 
work is lightened or made more arduous. The II prices" are 
usually arranged with a .view to the amount of work an 
ordinary man can do at ordinary pressure in a normal week, 
so that the week's earnings shall depend rather on the skill 
or vigour required than on the accident of the special job. 
Thus printers are paid at a higher rate the smaller the type 
used. Coal-hewers are paid more per ton when working in 
narrow seams than where the coal is more easily obtained. 
Weavers are paid more per yard woven for every additional 
complexity of the 100m. In the large, thoroughly organized 
industries, especially in the cotton manufacture and in 
mining, this equalization of earnings is carried to an extra
ordinary complexity, and the lists are frequently adjusted to 
suit new conditions as they arise. It is obvious that a piece
list in itself does not give any information as to earnings. 

There is in reality no well-defined distinction between pay
ment by piece and payment by time, for time-rates often 
imply a definite amount of work, and piece-rates are often 
arranged to produce a definite total of earnings. In fact, 
there are many methods of payment which are partly on a 



WAGES 139 

time- partly on a piece-basis; for example, in engineering, 
when time-rates are paid, a definite number of hours is 
sometimes allotted to a job, these hours are paid for however 
rapidly it is done, and in addition a bonus paid for rapid 
work. - The distinction between the methods of payment is, 
however, of statistical importance, for it is much easier to 
obtain correct accounts of the week's earnings when on a 
time-basis, for the statements are- given in the form wanted, 
and there is little variation from man to man; while earnings 
on piece-rates vary greatly according to skill, opportunity and 
energy, and information has to be obtained by special 
inquiries as to individual earnings firm by firm; further. in 
many occupations on a piece-basis the hours of work vary 
from man to man and from week to week. 

3. Changes of piece-rates are, in the larger industries, at 
any rate, made by a general percentage increase or decrease 
of the rates paid to many classes of operatives at once. Thus 
on June I, 1909, the rates for about 190,000 coal-miners in 
South Wales and Monmouthshir~ were decreased" 71 per 
cent., leaving wages 471 per cent. above the standard of 1879 II ; 
that is to Bay, before the change rates were 55 % above those 
which were arranged in 1879, and have been modified in 
various details since; the reduction was 71 % off these 1879 
rates, but 71 on 1471, i.e. only 5 % (nearly), on the rates 
immediately before the change. Where the current rates 
differ greatly from the standard, it is very important to know 
on what basis the change is reckoned. 

It by no means follows in this case that the ordinary earn
ings in June 1909 were enctly 471 % higher than those 
in 1879. Rates may remain stationary while facilities for 
production improve, or while the normal week is shortened. 
In the cotton industry, in particular, slight improvements 
or alterations of machinery are continually being made, which 
result in greater productiveness by the operatives, with or 
without additional intensity of work. Sometimes a nominal 

• For illustrations 'of these methods see M,thod, oJ IndUltricJl 
Remuneration, SchlosS, 1892. 
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reduction is exactly counterbalanced, so far as the week's 
earnings are concerned, by increased ease of production. In 
all industries where piece-rates are common it is necessary to 
make occasional inquiries as to actual earnings under ordinary 
conditions in a normal week, to check the results shown by 
the percentage changes of rates. These changes do not 
always show the exact date nor even the approximate amount 
of the resulting changes in earnings, for the operatives 
often try to make the same earnings after a reduction as 
before by more intense application, or neutralize an increase 
by more leisurely work, and it is only after an interval that 
the earnings settle to a new level. Making allowance for 
these tendencies, it remains true that in general earnings for 
a full week change nearly at the time of the published dates 
of change of rates, and roughly in proportion to these when 
they are considerable. 

4. In the case of time-rates, the information available is 
easier to use. The rates generally quoted are those recognized 
both by the Trade Unions and by the Masters' Associations (if 
both are effective bodies), and changes are the result of 
public negotiations. The Trade Union rate is a minimum 
below which no member of the union is allowed to accept 
employment; in trades where the union is strong this rt'gllla
tion is actually followed throughout large districts, and even 
non-union men are unlikely to receive less; where the union is 
weak the so-caIled minimum may be a rate which the work
men wish to get recognized, while many are in fact working 
for less. Special knowledge is, of course, necessary for each 
trade and district before the actual signifiCance of the rates 
can be known. It is often supposed that the Trade Union 
rate is a maximum as well as a minimum; this is not the 
case in those important industries where there is scope for 
skill and intelligence; wage-sheets show that payments range 
several shillings a week above the minimum rate. In fact, it 
should never be assumed that the Trade Union miuimum is 
the average, or that it bears the same relation to the average 
over a series of years. As in the case of piece-rates actual 
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inquiries as to earnings must be made from time to time to 
correct the impression given by detailed statements of changes. 

5. Changes in earnings take place also in many other 
ways. Where, as in the case of railways or the police, the 
men are graded and promoted from grado to grade, or receive 
additional payment in the same grade as their period of 
service lengthens, a change can be made by an acceleration 
of promotion or of increase, without any change in the 
schedule of rates. Where processes of manufacture are 
changing. it may easily happen that the rates fixed for work 
at new kinds of machinery result in earnings above or below 
those made formerly by the operatives who tend them. Such 
changes are continually taking place in all mechanical in
dustries, and the whole manufacture and the relative numbers 
at various wage-levels may be revolutionized without a single 
change of rates taking place. This is only one aspect of a 
wider process j for in a progressive country some industries 
are always growing and new industries introduced, while 
others are stationary or decayin~; young persons enter the 
former trades and find no opening in the latter, and so the 
population shifts imperceptibly from industry to industry. 
This tendency results on the whole in an increase in average 
earnings of the working-class as a group. over and above that 
shown by changes of earnings in particular industries. Such 
changes. whether within an industry or in all industries 
together. can only be measured by occasional complete in
quiries as to earnings, combined with estimates of the 
numbers employed. 

6. The official . .,information as to rates of wages is as 
follows: The Labour Department issues from time to time 
statements of the time-rates recognized in several industries 
and in many districts, and also publishes abridgements of 
price-lists and sliding-scales - in force. The time rates are 

• Sliding-acalee are arrangements (formerly llrevalent and still existing 
in the coal and iron and ste .. l industries) by whlch recognized ratea change 
by defined amountd in accordance wlth the rise or £ill of the prices 
realized Cor the l;lroducts oC an industry. They have in recent years 
been lupereeded In important cases by other methode of adjustment, 
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summarized in the annual report of the Department. A 
report" on changes in rates of wages and hours of labour" is 
published annually, recapitulating and summarizing the 
details shown monthly in the Labour Gazette. More general 
inquiries (or censuses of wages) were made as to earnings in 
the years 1886 and 1906; the results of the former were 
published in a series of volumes from 1889 to 1893, those of 
the latter are, or will be, contained in reports of wllich the 
second was issued in September 1909. There have also been 
special reports on Agricultural Wages in 1900 and 1905. A 
great part of what is known officially as to general changes 
of wages is printed and discus~ed in the three series or Memo
randa relating to British and Foreign Tralk and Industrial 
ConditifYn8, generally known as the" Fiscal Blue nooks" (Cd. 
1761, 2337, 4954). The annual publications are full of im
portant information, but they give no data as to the changes 
indicated in paragraph 5 on the preceding page; in fact, such 
changes are ostentatiously ignored. The wage census of 1906 
will, it may be hoped, when used in conjunction with occu
pation statistics (see p. 91 above), make possible a general view 
of the result of changes of all kinds during 20 years; but it 
will certainly not be an easy matter to make the comparison. 

7. The following are examples of the information as to 
changes of wages and hours tabulated by the Labour 
Department :-

No. of 
Locality. Occupation. Date of change work- P&rtlco1ano of cbangeo. In 19oa people 

alfected. 

1. Preston CaI'Jlenters July 1 360 Advance or t.:.. per hour 
andJoiners (9d. to 91 .). 

2. North Blast Ul1lace- 1st makin~- 600 Decrease under sliding 
Stafford- men up day m 8cale or 31%. leaving 
shire October wages 191% above the 

standard. 
3. London Printers' as- let pay in 2,400 Advance or 1 .. 6d. per 

sistanta (rOo January week. 
tary ma-
chines) 



WAGES 143 

These would lead to the Collowing items in a summary 
table :-

~. 

I. BailJing t.radee. • 
I. ~D lIWlalactare . 
a. PriDting. etc. • • 

, 2a.. )( 360 = £36. 
91·Lt )( 6()) = £,u 
I .. 6d.. )( 1,.&00 = £180. 

The complete summary Cor 1908 is as Collows ;-

CIulIGu 01' lUTES 01' WAGU IS 1908. 

I 
5"'~PIe lte~~:=.r , 

O-... rillDdell. I u.o- deet.e4. 

I 
~ *":"" I By---

r- 0..-. 

£ £ 
BuilJina trade. . 9,110 3.001 226 
CoaJ.,miDing. 100 283,150 47,OSS 
Other m.ining (irou. 

etc.) • • 90 1~ !,936 
Quarrying. • . Ii 2,661 290 
Pig-iroa aDd ilOIl ADd 

IIleel mealaclare . 36 &9,2.&7 9,6:>6 
Engineering ADd Ihi 

builJing trade. ~ 19.931 83,~1 "-OW 
Other _tal trades • 219 1,~ ~ 
Tatile trades 11,028 73-& 1,13j 
Clothing tradea • 2,111 183 1.&9 
Prinung. etc., tradee • Io.~ 11 95a 
Glasa, bric to etc., trade!! 5,637 1,8&& Z08 
Other trades 2,703 3,0.8 368 
Employee. of Public 

.A athorities 56,~ 191 1,.50 

Total 119,W 4&l,!16 . 
Xet~ 

59,171 

The numbers are exclusive oC 379,790 persons in coal
mining and the iron and steel manufacture. whose wages rose 
and Cell by equal amounts in the year. Indiriduals are only 
counted once. LOlrever often their wages were chan.,.<red. 
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Changes in rates of agricultural labourers, seamen, and 
railway servants are not included in this table, but are the 
subject of separate analyses further on in the report. 

8. It is noticeable how largely coal-mining wages account 
for the totals. This has been generally the ca.'!e since the 
beginning of these records. Wages in the coal industry and 
in the manufacture of iron and steel change frequently, depend
ing as they do in many cases on the ascertained selling prices 
of the products. The wages Buctuate more widely than 
wages in general, and the changes are in no way typical 
of changes of average wages in the whole sph~re of industry. 
Unfortunately these changes are the most obvious, and are 
frequently quoted liS of much greater importance than they 
are. The actual rise and fall in these special industries can 
ouly be ascertained by observing them over the long period 
of the ebb and Bow of industry. The table on page 145 IIhows 
the registered changes from the beginning of the series. 

Thus the net increase in the week's wage bill shown by 
these changes is only £2740,000 in 16 years, while the 
difference between the minimum of 1895 and the maximum 
of 1900 was only £438,000, and apart from mining, this in
crease was only £150,000. Now the total of wages other than 
agriculture in the United Kingdom is probably £13,000,000 
per week or more. It is incredible that changes should have 
been so slight, and it seems certain that the totals of these 
registered changes cannot be properly applied to the total 
wages bill.* 

The use of these records is of a less general nature; when 
mining is subtracted, the remainder shows in what years 
wages were rising and when falling, and to some extent when 
the movement was rapid and when slow. The more detailed 
statements relating to separate occupatioDs in separate towns 
are of the greatest use in making it potlSible to keep the 
records of time- and piece-rates up to date. 

• In any case, the total wage bill would grow about 1% per annum 
(rom tbe increase of the population, and thiS would be additive to any 
increase shown in the tablea above. 
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NET GAll' OR LoSB TO WEEny WAGES YBAR BY YBAR. 

Mlnlntlanol Plf':::::::
d 

Tenn. other Total. qWU1')ln,. • teel manu- Indutn ... IDdutri ... 
factl1roJ'1. 

Oaln. Lou. O.ln. Lo ••• O.ln. Lou. Oaln. J,no .. O.ln. Lo ... 
£000'. .erm. .erm. .eooo' • £000' • 

1893 16 - - - - 1 - 1 13 -
1894 - 47 - 1 - - 3 - - 46 
1896 - 31 - - - - 3 - - 28 
1896 - 6 2 - - - 29 - 26 -
1897 7 - 20 - - - 4 - 31 -
1898 68 - 3 - - - 20 - 81 -
1899 54 - 14 - 6 - 17 - 91 -
1900 168 - 16 - 6 - 20 - 209 -
1901 - 67 - 19 - - - 1 - '17 
1902 - '13 1 - - - - - - '12 
1903 - 32 - 1 - - - 6 - 38 
1904 - 31 - 3 - - - 6 - 39 
1906 - 13 2 - 10 - - 3 - 4 
1906 28 - Ii - 13 - 9 - 65 -
1907 176 - '1 - 12 - 6 - 201 -
1908 - 60 - 10 1 - - 3 - 62 
1909* - 66 - 1 - 8 - 3 - 68 

- -- - -- - - - -- - --
aeoult ID 18 year. 

III 34 39 90 274 11 mODt.h. - - - - -
• Flnt ,10.eD IIIODt.hI. 

9. The course of wages, whether in separate industries or 
as a whole, has been studied by the help of these detailed 
changes together with similar information in earlier times as 
to Trade Union rates and the changes in piece-rates. These 
data have been pieced together with the help of evidence 
and estimates as to actual earnings drawn from a great 
variety of sources in a series of articles in the Journal 01 tlu 
Royal Statistical Society by Mr. O. H. Wood and the present 
author, of which the first appeared in 1895. All results are 
tentative till we have the wage census of 1906, bllt there is 
sufficient evidence to support the statements of the following 
table, as showing the general movements of rates of wages 
wit.h fair accuracy. It is to be remarked that in t.he long 
run wages for work of any particular grade of skill approxi-

L 
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mate to each other, so that a sample which includes the 
most populous industries must be fairly typical of industries 
all together. 

The working up the data is actually accomplished by 
means of index-numbers on a basis generally similar to that 
of price index-numbers, but the details are more complicated 
and too technical for discussion here. The principle is to 
take as data the changes recorded, which can be ascertained, 
rather than the actual earnings, which can be stated in many 
different ways according to the bias of the informant. Thus 
in the table on page 147 the average wage in each industry 
is taken as 100 in 1880, and the estimated average for 
other years is given as a percentage of the average in this 
standard year. * 

The column headed "general" shows the course of the 
average of the wages of all adults employed in all the indus
tries for which the necessary calculations have been made 
(including the four groups in the following columns), allowiug 
for the shifting from one industry to another and from grade 
to grade within the industries. The following four columns 
show similar figures for four important industrial groups. 
The last column shows the unweighted average (that is, the 
average of certain rates without reference either to the 
numerical importance of the different industries, or to the 
relative growth of some industries) as given in the "Fiscal 
Blue Books" (Cd. 1761 and 2337), and in their continuation 
in Cd. 4954, published in November 1909. 

The general conclusion from any of these columns is that 
wages were nearly stationary from 1880 to 1887, rose rapidly 
from 1887 to 1891, were again stationary till 1897, rose 
rapidly to 1900, fell very slowly till 1905 back to the level of 
1899, rose again in 1906-7, and show a downward tendency 
in 1908. Wages at the maximum of 1907 were higher than 
in 1900, and considerably higher than at any previous 
date. 

• 1880 is taken simply for convenience of working. The resulta shown 
do not depend at all on what year is taken as standard. 
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I1IlDEX.JU711BERB OJ' AVERAGB R'&TE8 or W.&GES. 

e! :; 
Boanl of Trade 

J 
.j 

B eO 1 T ..... 'iii " Unwelt!hted 

'il u :a .&.erage. 

! = .. 
f. " " 1'1 ~ ------ ----- -

1880 100 100 100 100 100 100 
1881 100 104 99 100 103 102 
1882 103 104 97 100 105 lOa 
1883 103 105 96 100 105 loa 
1884 103 105 94 100 104 102 
1885 101 104 93 100 103 100 
1886 100 103 91 100 100 99 
1887 101 104 94 101 101 99 
HI88 104 108 96 101 104 102 
1889 110 108 97 103 108 105 
1890 114 111 100 104 111 108 
1891 lUi 113 100 104 III 110 
1892 lUi 115 100 105 109 108 
1893 1111 115 99 107 108 108 
1894 115 115 99 107 108 108 
1895 115 116 97 1O~ 108 un 
1896 115 116 97 109 111 108 
1897 116 116 99 tIl 113 109 
1898 120 116 101 112 116 II! 
1899 123 120 103 113 119 114 
1900 130 123 109 115 119 120 
1901 128 123 110 115 119 118 
190i 126 123 110 115 118 116 
1903 125 123 110 115 117 115 
1904 123 123 110 115 117 115 
1905 123 127 110 115 117 115 
1906 126 127 '110 115 119 117 
1907 133 131 110 115 119 122 
1908 FalliDg 131 110 115 117 121 

ali~htl, 

On the same basis the previous maxima and minima for 
the general average were about-

L2 

1850 • 
1855 • 
1858 • 
1866 • 
1868 • 
1874 • 
1879 • 

Jndez-number. 
68 
79 
75 
90 
87 

106 
99 
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The numbers in this last table are computed (rom Mr. 
G. H. Wood's table, pp. 102-3 of the Stati&tica! JQ1trnal,1909. 

10. All the statistics of the preceding paragraphs (8 and 9) 
refer to rate3 of lUoney wages of persons working full time io 
a normal week, excluding casual workmen and other. not 
regularly attached to a definite trade. They refer mainly to 
men, but include the very large numbers of women employed 
in the textile industries. Two important ailjustmenta must 
be made before they are applied to measure the economic 
well-being of the working-class, one (or unemployment, the 
other for the change in the purchasing power of money. The 
following chapter shows that employment i. more regular 
when wages are rising and vice 'Versd, and that over a long 
period unemployment in such a group of industries as those 
considered Las neither increased nor diminished perceptibly. 
The effect of allowing for unemployment would therefore be 
to increase the fluctuations without affecting the trend of the 
series shown in the first column of the table on p. 147. 

As regards purchasing power in retll.il commodities, it was 
stated in Chapter IV above, that the measurement was very 
difficult; in fact, authorities do not agree as to the movement 
of prices, especially when rent is included. The following 
table shows the results of a calculation by the present author.-

Rateo or PrI-. I .. Rou· ...... t moneJ wagee. 

1852-1870 Rising fast Rising I Rising consider· 
ably in the I wbole period 

1870-1873 Rising very fast Rising fast Rising fut 
1873-1879 Falling fut Falling Cast Nearly stationary 
1879-1887 Nearly stationary Falling Rising 
1887-1892 Rising Rising & falling Rieing 
1892-1897 Nearlystation&1'] Falling Rising 
1897-1900 Riring Cast Rising Rising 
1900-1904 Falling a little Falling & riBing Stationary 

• From Appendix to the Didionary of Political Economy, p. MI. 
t For ana tiler view see Mr. Wood'. article jU8t quoted (.stali6tical 

Journal, March 1909). 
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The prices included are principally those of food. II Real .. 
wages mean wages expressed in terms oC commodities, that is, 
money wages corrected for change in purchasing power. It 
is very noticeable that periods of rapid increase of wages have 
been those also of rising prices, which have neutralized to 
some extent the benefit of the wage-increase; and that periods 
of stationary wages have been those of falling prices, which 
have had practically the same effect as an increase of wages 
with an unchanged price. 

11. All the preceding figures apply to averages, not to 
individual persons. We have extremely few records of the 
earnings of individuals for periods longer than a week, though 
information of a difficult and complex nature is accumulating 
as to the number of weeks' work and the amount of overtime 
or lost time obtained or obtainable in a year in various 
occupations, and the variation from year to year. On the 
other hand, we are now learning from the Wage Census of 
1906, the relation of the weekly wages and earnings of 
individuals to the average. The table on p. 149 shows in 
abstract form the kind of information obtained. The earnings 
are those of all persons, whether working full time, overtime, 
or short time. The men earning less than 15s. were in most 
cases on short time, and were possibly in a few instances 
earning money also in other places. The boys and girls 
earning less than 58. in the cotton and woollen industries 
were generally half-timers. The statistics refer to the returns 
obtained from all the principal districts for these industries 
in the United Kingdom. Tables showing the earnings of 
those who worked the normal week are also given in the 
Reports (Cd. 4545 and 4844). 



CHAPTER VII 

EMPLOYMENT 

1. WE are entirely dependent on the Labour Department 
of the Board of Trade for statistics of the amount of employ
ment and unemployment. As in the case of wages there is 
practically no official information, except as to work people 
regularly attached to a trade j the conditions and numbers of 
casual workers, of t.hose in the so-called sweated trades, of 
persons physically or intellectually incompetent to do regular 
work, of ha.bitua.l vagrants, and of others chronically un
employed, under-employed, or unemployable,· are not the 
subject of official statistics j in fact, there is practically no 
evidence, official or statistical or of other kinds. to show the 
actual numbers in these classes, or to show whether these 
numbers are stationary, decreasing or increasing. 

In several occupations and industries employment (or, at 
any rate, payment) is practically regular, modified only by 
occasional overtime and by the temporary engagement of 
extra hands in busy months. Among these are the Army, 
the Navy, the government services, such as the Post Office, 
municipal, and other local government services (police, 
sanitation, etc.), and the railways, and perhaps other land 
trlLnsport services. Nearly as regular as these are domestic 
service, and the manufacture and distribution of ordinary 
food and drink. There are thus large sections of the working 
population who are not directly affected by the question of 
unemployment. 

Next to these come a group of industries, in which certainly 
more than two million persons are employed, in which it is 
the custom to regulate the working week in relation to the 
demand for the product, employing nearly the same number 

151 
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of persons in good trade and in bad, but working short time 
when the market becomes overstocked. In these cases the 
employees siltIer from reduced earnings, and may benefit by 
some enforced leisure, but are' not actually unemployed. 
Coal-mining is the most conspicuous industry of this group. 
The textile trades (cotton, wool, and others) organize employ
Dlent with a similar result; short time is worked, or the work 
is spread out among the operatives, when the demand is 
slack j but the great number of those employed in moderately 
busy times draw some wages nearly every week. In times 
of pressure, however, the textile industries generally find it 
possible to engage more operatives, whence it appears that 
there must be a reserve army who are not regularly at work i 
part of this army consists of married women who have with
drawn from factory work, but return from time to time. Of 
courlle these industries gradually grow or diminish quite apart 
from the fluctations between periods of good and bad trade. 

The ordinary statistics of unemployment do not relate to 
either of these large groups. The Labour Gazette - gives every 
month tables which indicate the amount of employment in 
industries of the second group. Thus for mining and quarry
ing the average nUlllber of days worked per week is given; 
for the cotton, woollen and worsted, linen, jute, lace, hosiery, 
silk, nnd boot and shoe industries, and some others, the 
changes month by month in the number of persons employed, 
and in the aggregate of wages paid, by a very large number 
of firms, are shown in a series of tables. These tables are 
not easy to use for the purpose of tracing changes in wages or 
numbers over a long period, for returns are not obtained from 
exactly the same firms throughout, and they do not include 
the whole trade; but they show very clearly when trade is 
declining or improving, they afford a check on other estimates 
of wages, and, combined with statistics of output, indicate 
how various industries meet the ebb and flow of demand. t 

• Monthly, price Ill. 
t For an interesting discussion of this point, and a general analysis 

of unemployment statistics, see Unemployment ,,, La~ire, Chapman 
and Hallsworth, 1909. 
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2. For the manula.cture of pig-iron and tin plates, for iron 
and steel works, and for dock-labour, the Labour Gazette 
shows the number of furnaces or mills in operation, or the 
number of persons employed. In these industries bad times 
are not met by shortening the week or spreading out the 
work among the operatives, and persons are therefore actually 
unemployed j but there are no distinct statistics of the 
numbers so unemployed, and estimates would have to be 
made, if it were possible, by noticing the maximum ever 
employed, and taking the deficit from this maximum as the 
number out of work. The statistics are hardly sufficiently 
com plete for this purpose. 

There are no definite statistics for agriculture labour or 
for the ready-made or .. bespoke" clothing trades, but verbal 
accounts are given every month of the state of employment. 
For seamen we have records of the number shipped at the 
various ports. 

3. The only important industrial groups not named in the 
previous paragraphs are the printing, building, furnishing, 
engineering and shipbuilding trades. The ordinary statistics 
of unemployment include considerable numbers of these 
groups. 

"LABOUR GAZlI:TD,- October 1909.* 

lIombonblp of thl NlUllber PeJeentase UDlona hom wbom 
IDdIlltrlea. nttll'Dl wen unompl01od at of 

ob"'lnod. Indof Jloml .... ~ 
September llMlt. 8eptemberllKJ8. lID .... pW1 

Building • · · · 68.917 6,432 10'9 
Coal-mining. · · · 139,746 1,669 111 
Engineering • · · 171,370 18,592 10'8 
ShipbuildIng • · · 67,280 12,855 22-4 
Other metal tradea · · 41,540 2,286 '5-5 
Textilea . . . . 116,821 2,721 2-4 
Pajilir, printing, and book-

indin~. • • • 69,127 3,820 6'5 
Wood wor ing and (nrnitme 35,165 2,719 7-7 
Miscellaneoua • • • 16,790 655 3'9 

Total · · · 695,720 51,749 N 

* Supplemented by additional details furnished by the Department. 
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The numbers included from coal-mining and textiles 
are an insignificant proportion of the aggregate in these 
industries, and contribute little to the total of unemployment 
thus measured. 

Among the Trade Unions of the United Kingdom only 
the minority, who pay allowances to their members when 
out of work (H unemployed benefit "), keep a record of the 
members unemployed. Reports are obtained from this 
minority by the Labour Department of those who are on 
the unemployed books of the various branches at the end 
of each month, together with the membership of these 
branches. The table just given is compiled directly from 
these reports. The numbers do not include persons on 
strike, sick or superannuated, who draw other .. benefits II 
from the unions. 

The numbers for the building trades depend only on 
carpenters and plumbers. The Operative Bricklayers 
Society has no unemployed benefit. In the winter months 
carpenters, painters and plumbers have more employment 
than those in other building operations, and the percentage 
of unemployment for all the building occupations would be 
higher in the winter than that shown in the returns. There 
is also much under-employment, or lost time, in the building 
trades, where the hourly system of engagement is prevalent, 
which is not shown in this table. 

On the other band, tbe engineering and shipbuilding and 
perhaps the printing trades are adequately represented. 

The figures refer almost exclusively to artisans; labourers' 
unions do not generally have unemployed benefit. 

These returns are, therefore, merely a sample of the facts 
of unemployment, and there is little reason for taking 
the resulting percentage as applicable to industry as a 
whole. It is sometimes supposed that labourers are more 
frequently unemployed than artisans; but this is not the 
case when they are attached to industries in which skilled 
work is prevalent, for the whole group, men and women, 
boys and girls, skilled and unskilled co-operate, and the 
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laboure1'8 cannot stop unless the work is stopped. Agri
cultural labourers obtain regular work it attached to a 
farm, and those who do seasonal work find much the same 
demand year after year. On the other hand, dock-labour 
varies considerably. 

Again, it has been .hown above that many important 
industries produce little unemployment. 

The percentages shown by these returns can, then, only 
be used to measure unemployment after a troublesome 
and hazardous estimate; their use is rather to form an 
in.de3; of unemployment, which shall reach its maxima 
and minima at the wont and best times respectively, and 
fluctuate much or little as the state of the labour market 
changes is unstable or steady. In the following paragraphs 
the percentages are used in this sense. 

A study of the table on p. 156 shows that unemployment 
has fluctuated in periods which are nearly decennial, the 
worst years being 1858, 1868, 1879, 1886, 1893, and 19M, 
and (probably) 1909; in the last two decades the periods 
are less regular, a long spell of good employment (1886 to 
1901) being followed by an abortive crisis in 1904!, two fairly 
good yean in 1906, 1907, and bad yeara in 1908-9. 

On the whole, it cannot be said that unemployment 
as shown by these uumb~1'8 has either increased or decreased 
over a long period; this would be seen better from a diagram 
than from the averages given, for these depend very much 
on what period is averaged. 

The apparent severity of the worse periods arises from 
the preponderance of the engineering and shipbuilding 
trades, some branches of which fluctuate excessively. If 
these industries are subtracted, the remainder only once 
(1904) show a percentage higher than 6'1. The table on 
p. 153 above, for October 1909, shows also in that month 
for engineering and shipbuilding 13'6 % unemployed. and 
for other industries 41'0 %. Column D on p. 156 shows the 
effect of assuming that other industries as a whole are of 
the same numerical importance as these two. 
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h i. import&n~ to notice that the more complete returns 
now obtained reduce the percentage unemployed by about 
'1. In the comparison or statistics subsequent to 1908 with 
those or an earlier period. great care will be necessary. 
The effect of the newer fi:;urea is shown in Column C, 
from 1898 onwanIL The alteration from this adjustment 
emphasizes the caution. already given as to the difficulty 
in the use of these percentages in flUiUU';"!I unemploy-
menl 

I JI_orUoe 18110. 1_ Joan 
11i111-111115.. 

Yean l1umber of membeni ill cIa. 
met, ese1udiJlg auperannua&ed . 6,MI 6,93.& 6,507 

Number of lepuale membeni uu- . 
employed for .. much .. 3 daYI 
10m. um. during lh. yeu . . . 1,M6 1,83i 1,929 

Pel'CPntag. of membenhip . 11',. t6.~ 13"1 
.Anrage number unemployed Ai lb. 
_. um. during tb. year. . 1M 706 403 
P~t4ge of membership . 6"1 10"1 6"l 

.A~ret:a&e l1umber of working Jays , 
ot>llbrongh want of employment 40,825 115,87. 113,166 

Number C member • . 6'" 31"1 18'7 
.An~ l1um of working daY' 

1000t bylhoee membeni who were 
une~'pl%ed fur .. much u 3 

30'1 117"8 daYI ua • yeu • . . 63'1 
Percentage .umber of membe,. Wl-

emt:td duri~ the yeu fol'-
lhan 3 days. . • 7S-t n-t .0-4 

3 days, an.1 1_ than 4 weeki . J.&-1 11"8 11"9 
4 weekt, and 1_ than 8 weeki 3'5 1"4 4 'is 
8 week .. and I_than IIwleke l"i1 i"1 S'S 
Over IIweeke S-I 16-1 8-3 

5. The annual averages hitheno given are obtained ror 
each year by adding together the percent ..... toea shown at the 
end or each month and dividing by n. a method which 
mus~ give very nearly the same resua as aDY more 
refined calculation possible. U the general average is • % it 
means that, au Car as the group of occupations which are 
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included is concerned, one person in 25 is on the average 
unemployed through the year.- This average may be 
made up by one man in each 25 having no work in the 
year, or each man losing one week in 25, or any distribution 
of unemployment between these extremes. We have very 
little information on this point, but the table on p. 157 (Cd. 
2337, p. 101) shows the circumstances for the Amalgamated 
Society of Engineers. 

In this case it is seen that about one quarter of the 
members bore the whole brunt of unemployment in the bad 
year 1893. 

6. There are good e,nd bad seasons in the year in nearly 
every occupation. These can be studied, jf we average away 
the peculiarities of particular years as is done in the following 
table :-

PERCENTAGES 011' UNElIl'LOYllENT, SHOWING THB SEA80N~L 

FLUCTUATIONS, 

(Compiled principall, from the ZII" Ab,lrad of Lcabao&r Bl4lioliu,) 

d IA Ii .: ~ 
oS ,;. .. oJ oJ ,: ! 

, .. rl), 

" "" '" " ;; " ~ 
0 m ...... 

~ r: :II "'I :II ... ... "'I rll z 
1-- ~ - - - - 1-- - --

C 
8'8 8'0 2"6 2'6 211 2"T 2"T B'6 ... f"1 f"8 6"1 '"5 

lb98 6'0 ,,' S"l 1"9 1'1 2'6 2'6 1"8 1"6 2"6 2"1 2"9 8'0 
1899 B'O 2'6 2"6 20t 2"6 2"B II'B I"S "f 2"' "2 f'6 2"f 

All Trade 1900 2"1 211 211 2"6 2"4 2'6 2"1 ''0 S'6 a", S"2 f'O 1"9 
Unions 1901 4"0 B"9 811 811 811 B'6 B'4 1"9 1"1 '''1 8'8 f'6 I"~ 
making 1902 4" 4" 8"1 8"9 f'O fot f'O f'5 6'0 6'0 f1l 6'6 f'f 
ret1l1'llll, 1908 6'1 f'8 4'8 f'l f'O 4"6 f"9 6'6 6'8 611 6'0 81' 6'1 

100. 6'6 6'1 6'0 6'0 611 5"9 6'1 O'f 611 811 T'O 711 "6 
1905 611 6'2 611 6'8 6'1 6'2 6'2 6'f 6'S 6'0 f"1 f"9 6'f 
1906 f'T f'f 8'9 8"1 8'6 8"1 8'8 "8 1'8 f" "5 fll f'l 

-
A-rs;,~i~ 7 .... 
.4.11 '11 411 S"16 8'T 8116 811 8'75 f'1 '11 ''15 C"I . .. C'I 
Buildb,g (~~te~ 

aod plumbers) 6'4 6'2 4'4 8'6 S'f '''1 S'6 I" 111 f'f C1I ... C" 
Engineering • f'6 f'f f'O 811 ... 1"1 '''1 f'O f'f f'f f'6 ... f'2 
ShipbDildiDg 8'0 811 8'1 8" ... 6'2 8'1 811 8'1 9'2 ... ... T'f 
Priotlog • f'8 f'S , .. f'2 f'6 f'f '''1 ... 6'f C'6 111 f'2 f'f 
FlII1lbhing 7't 8'5 ''2 .-t 26 8'2 C'I f'l f'2 f" C"9 7'l "6 

• Not exactly, for personsloeing only a day or two are not registered, 
and, on the other hand, the names of those who get employment may not 
be taken off at once. 
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Here we see a distinct but small monthly fluctuation when 
all trades are merged together; the months from March to 
July are the best, December and January the worst. Decem
ber or January is the worst month for the separate groups 
except printing, while the best month varies from March to 
August. 

7. It is interesting and important to study these statistics in 
times of depression in the light of these seasoual fluctuations. 

1007. Ii ~ ~ ..: .:. <l it til l .. ~ 2 '" .. § " " ~ .. :. ~ :. .. .. ~ R 

- - - - - .-
Engln .. rl,," 8'2 2'8 2'9 2'8 2'9 8" S'6 8'8 "I "5 "7 6" 
8hlpbnilliing 8'8 7'6 7'1 6'6 6'7 6" 7'2 g'S 11'7 11'6 12'8 It'2 
Otbon , S'9 8'7 S'8 S'O S'l S,' 8'8 S,' 8'8 S'8 "2 "8 
All "2 8'9 8'6 8'8 8" 8'6 8'7 "0 "6 "7 6'0 6'1 - - - - - - - - - - - r--

1908. 

Engineering 6'8 6'9 7'1 8'6 9'6 10'6 11'1 12'0 12'8 12'7 15'0 14'0 
8hlpbulldlng 16'1 20'0 21'6 28'2 26'1 20'6 22'2 25'2 26'6 26'S 25'2 24'7 
Omen 6'1 "S "9 6'2 6" 6'6 6'S 6'7 5" 6'5 6" 6'5 
All 6'2 6" 6'9 7"6 7'9 8'2 8'2 8'9 9" 9'6 9'1 9°1. - - - --I-- - - - - - -

1909. 

Engln •• rlng 18'1 12'8 12'6 12" 12'6 12'1 12'1 11'S 10'8 10'S 9'5 
8hlVbullclln, 28'0 22'6 22'2 2S'S 28" 2S'6 28'9 2S'S 22" 21'6 19'5 
Otben 6" 6'0 o'g 4'7 "S 4'6 '" "6 4" '0 4'0 
All 8'7 8'4 8" 8" 7"9 7'~ 7'9 7'7 7'4 7'J 6'6 

• N." bul. of com"ntatlon begins bere. 

These numbers were disturbed by strikes in the shipbuild
ing and engineering trades, which were settled respectively 
in May and September 1908 j though persons actually on 
strike are not included, the influence is always felt beyond 
the nominal area. From and after December 1908, the 
figures for II aU" are on the new basis named on pp. 156-7 
above, and are about .4, below the height they would other
wise have reached; a slighter effect is produced in the other 
Jines. 

It is very noticeable that the two industries of engineer
ing and shipbuilding account for the apparent acuteness or 
unemployment in 1908 and 1909. The maximum for 
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" others" is well under the percentage 7'6 reached in 
1904 (see p. 156). 

In the previous table it is seen that the general per
centage for all trades for November is equal to that for 
October and less than that for December; but in 1908 
there was a fall in November and no change in December, 
hence October 1908 was relatively as well as absolutely the 
worst month for employment in general During 1909 there 
was less than the usual fall in the early part of the year, but 
August and onwards showed an improvement instead of the 
usual seasonal increase of unemployment. 

In engineering the changes from June 1908 to July ]909 
are very nearly proportional to the ordinary seasonal change; 
no non-seasonal improvement is visible till August 1909. In 
shipbuilding similarly the first definite sign of improvement 
is in August 1909. 



CHAPTER VIII 

OTHER STATISTICS RELATING TO THE WORKING 

CLASSES 

1. BESIDES the statistics of occupation, production, wages 
and employment already dealt with, there are several other 
statements relating to the working-class, most of which are 
summarized in the Annual Abstract of Labour Statistics. 
We will omit the statistics of profit-sharing, of industrial 
accidents, and of diseases of occupations, aud deal briefly 
with the tables relating to trade disputes, Trade Unions 
and co-operation. 

The statistics relating to strikes and lock-outs· are 
obtained directly from the employers and Trades Unions 
concerned during and at the end of the dispute. Apart 
from information as to the wages and normal hours of 
labour recognized before and after, and as. to changes of 
any kinds made in the conditions of employment or working 
arrangements, the statistics collected relate to the causes 
and to tho results of the disputes and to the methods by 
which they were terminated, to the number of persons 
directly or indirectly affected, and to the number of working
days lost.. 

By the number of persons directl!J affected is meant those 
who are actually on strike or locked-out; in the number 
indirectly affected are included .. other workpeople employed 
at the establishments where the dispute occurred, and thrown 
out of work by the dispute." Clearly this latter category 
is arbitrary j if carpenters were the permanent servants of 

• The information is given in much more detail in the Annual 
Reports on Strikes and Lock-outs. 

u 161 
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a firm whose works were closed they would bo classed a.~ 
"indirectly" affected, whereas if they were hired through a 
contractor as required they would be equally affected by 
the loss of work, but would not be included. In fact the 
effect of a strike cannot be measured; members of aU 
the industries, at home or abroad, who furnish material for 
the manufactures which are stopped or use their finished 
products, and at a later stage the great multitude of people 
who in general provide the strikers with commodities which 
they can no longer afford when their wages stop, are to a 
greater or less extent thrown out of employment j the effects 
of a strike spread through industry like ripples over a pool 
when a stone is dropped into it. 

The number directly affected is rendered indefinite by the 
difficulty in distinguishing them on any definition from those 
indirectly effected. If weavers are on strike, the sizers and 
dressers may cease work either because they sympathize with 
the weavers' grievances, or because their work is useless 
when the looms are stopped, or because the employer locks 
out all hands. The effect is much the same, but in the 
first case they are "directly," in the others If indirectly" 
affected. 

This difficulty of definition cannot be got over, and there· 
fore the statistics, and others based on them, can only be 
used as indication of the effect of disputes, and with due 
caution for comparing one year with another. 

The number of days lost through a dispute is computed 
from the number employed at the beginning and the 
duration of the stoppage of work. This is a little fictitious, 
for there is no certainty that this number would have 
obtained work throughout if there had been no stoppage, 
and it is probable that either there will be extra work to 
do after the dispute, or that more work has been done in 
other places during the dispute, or that trade has been 
permanently displaced. These criticisms have yet more 
force when the loss of wages is computed, as is sometimes 
done unofficially in this country and officially in others. 
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In fact, the circumstances of strikes cannot be made the 
subject of exact statistics; we can only note in general 
terlDs whether they are becoming more or less acute as 
~be years go on. The following table shuws the principal 
statistics for the United Kingilom for 1893-1DOG. 
-~ 

A~gt'.gate 
duration In Percentage number of diBloutea 

No. of No. of working. 
No. ~r~n~~r 

aettled. 
or work- work. 

dl •• .c::~~iy peopl. of day. 100' 
putea. ludlreetly 

~r~~o:: eae.ted. eaected. 
In favour In 'avour COmp ..... 

~'lr~~:~t of work· of miaed or 
people. employe",. indeftnite. 

----------
000'. 000'. 0,000'8 

1893 615 594 40 30,47 40 34 26 
1894 929 257 68 9,53 35 36 29 
1895 7411 207 56 6,72 35 37 28 
1896 026 148 50 3,75 41 33 26 
1897 864 167 63 10,35 38 36 26 
1898 711 201 53 15,29 33 32 35 
1899 719 138 42 2,52 32 35 33 
1900 648 135 53 3,15 31 34 35 
1901 649 III 68 4,14. 25 44 31 
1902 449 117 140 3,48 24 47 29 
1903 387 94 23 2,34 23 ' 48 29 
1904 355 06 31 1,48 17 51 32 
1905 358 68 20 2,47 10 46 34 
1906 486 158 60 3,03 31 37 32 
1907 601 101 47 2,16 
1908 399 224 72 10,83 - - - - ----

Not "von In this forw fur 1008. 

• Thl. In.lud .. In each ylIl days loet by parson. through diBputea whleb began In a 
previous )'Ill. • 

The high numbers of working-days lost were mainly due 
in 1893 to the strike of coal-miners in the Federated Dis
tricts, in 1894 to the Scottish coal-miners' dispute, in 1897-8 
to the engineers' dispute, and in 1908 to the shipbuilders' 
and South Wales coal-miners' and cotton operatives' dis
putes. 

The sedes in this table do not show any very definite. trend, 
nor any clear connection with the periods of good or bad trade 
or of rising or falling wages. 

2. The statistics relating to Trade Unions have been for 
112 
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many years good and complete. In general, veTI careful 
accounts are kept in detail of membership, receipts and 
expenditure by the officials of the various unions, and are 
published periodically for the information of their members. 
These and special reports are easily available for the 
Registrar-General of Friendly Societies and for the Labour 
Department. The more interesting details are summarized 
for 100 principal Trade Unions (with an aggregate member
ship of 1,274,000 in 1906), and yet more information is 
given separat.ely for each of 25 societies (with an aggregate 
membership of 972,000). 

100 Principal Union .. Nnmberand I 
membership ___________________ -,-_. 
oral! UDions, 
from which 
information 
is received. 

• I I EIpeDditure on ftriOQ8 .. beDeftta." 

l , = . 
'0 I... !! i ~! 
~ "i ~~ log I 

~ 1 I' I ~ ,; ~ j ! Ii'" .; Ii . ; ! g j 15 ~ j- i !- i -; ~!. ~ 
~_ .. _I~~.s _~_ ~~ ~ ~ ... _ i i$:_,=--

000'./ (lr(Y. £000'.'£000 .• 1.£000'. £(100'. £IX-.r. u,,),.I£ •. ur '..:I ..... ~f ...... ..:10'" 
12!lS I,N9 1,0Sll 2'23111,\l7118S1 &47 i 2.'06 I 147 T8' 114 .. ~ I ..... 
1:!ti7 1,tlS4 1.008 2,~7 I,!IOII 234 .~. 2'1<1 IW 8t 10" 11001 1,4;4 
1262 I,ll« 11,14S 5,240 1,835 IS:; no t>o8 174 PI .... ' ... '" I."'-·t 
1251 1,%1 1,191 S,'31 I,Pta !oS! 151 11018 1!'4 118 trl .. ,t 1,4!o7 
1~46 l.p.j,:f 1,199 ",1M i 1,044 I 3'"1$ ~lQ 12S W'T P8 ]01' ""'" I ..... ' 
1213 1,1'49 1,197 4,421: 2,00' 429 219 340 1'17 Pol P~, .. oS I,"''' 
IIll<; I,P:!6 1,181; I' ',tiIl6 : 2,101 1 515 lOS .... 238 1/4 !lOI 1 .. '8 1.917 
lIt>! 1,888 1,177 .,6(;61· 2,115 652 127 8117 l!o'5 P7 Inl U~ 1, .... 
115a I,PI2 1,100 4,8lS 2,!l~ 520 214 4nt ~ ,.. 117 f~'!I !,fo<& 
1161 2,106! 1,274 : S,lvg i,Stf 4~1 1M 41', II(l6 W 1 I .... : _ 1,1':.9 

The relatively small amounts spent on Dispute Benefit as 
contrasted with the amounts on unemployment, super
annuation, sickness and accidents are ..,ery noticeable. 

During this period the funds in the possession of these 
100 unions at the end of the year increased from '£2,231,000 
in 1897 by annual steps to .£5,199,000 at the end of 1906 ; 
even in this latter year they amounted to only about 21 times 
the annual expenditure. Of this total '£1,266,000 was held 
by 16 unions connected with mining and quarrying. anJ 
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£1,678,000 by 15 unions in the metal, engineering, and 
shipbuilding trades. 

3. The Friendly Societies have in the ag.,aregate very much 
larger (until and a much greater membership than Trade 
Unions. The methods, objects and importance of the 29,000 
societiel registered vary 10 much that the gross totals show 
very little, but are given to show the numerical importance 
of these institutions. The U, societies which are grouped 
together in the following table have many branches and are 
apeci&lly important- The growth haa been uninterrupted, 
10 that. it is not necessary to give statistics for intermediate 
yeal'1l. 

No. of registered lOCieties 
Membenhip. • 
Auamulated fund •• 

Agnpte 01 It I.~t IIoe:IeUea. 

, 18!1l'. I 1905. 100;". 

'1 29,3811 28,954 29,310 
• 10,934,(0)! 14.596,(0) 15,983,264 
· £3:1.736.(0) I £:;2,GI9,(0) .£57,128,169 

1l1li7. 1905. 11M. 

Adah male membenhip • · 2.~,(0) 1.642.(0) 2,678,(0) 
Yearly income. • • .£3,969,(0) £4,850,(0) .£5,129,(0) 
Total aecumulated fundA. · £18,447,(0) £26,408,(0) £28,498,(0) 
Total benefits of all kindA · .£2.479,(0) .£3,141,(0) .£3.436.(0) 
Sick benefit . · £1,809,(0) .£2.290,(0) £2,499,(0) 
Funeral benefit . · .£383.(0) £436.(0) £466,(0) 

The a societies own thus half of the total accumulated 
funds shown for all the societies. The great part of the 
expenditure is on Sick Benefit It is not easy to deal with 
the statistics of Friendly Societies in further detail in a 
compact form. and the figures just I,riven are rough. Con
lIitlerable detail is to be found in the ...4.1&,nuU &ports oj lJu 
ChitJ r.egislror oj Friendly &cidiu. 

• The four largest, vi.&. the Hanchest.er Unity of OJdfellon, the 
Anci"nt Order of Forestera. the LO. Recbabites (Salford Unity), and 
the Hearts of Oak hue between them 1.8iO,OO) members. 
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4. The Registrar of Friendly Societies also receives in
formation as to Building Societies and as to Co-operative 
Societies, which are summarized in the Annual A~st1'act of 
Lilbour Statistics. The former are not confined to the 
working-class, and the statistics are not easy to interpret. 
The latter hold a very important part of the aggregate of 
working-class savings, and no small proportion of working
class expenditure is accounted for in their statistics of sl\les. 
The following table contains ~ome sllmmary statistics of these 
societies :-

All Co-operative Societies in the I 
Uni%~:~~~oi': ::~.~~:l.h in. . _ 189.. __ =--_ IIiOO. 

Number of Members 
Capital, Share • 
Capital, Loan . 
Amount of Sales. 

.1 1,512,000 2,185,000 i 2,2;,9,000 

. : £lIl,099,000 \' £27,743,000 £28835000 '1 £4,769,000 £8,386,000 £9:114:000 

. £59,684,000 £90,724,000 £93,9G4,000 
-----, 

Sales by Retail distribution ' 
societies. • . . £40,129,000 £61,08;,000 £63,354,000 

Sales by Wholesale distribu-
tion societies. . . £16,442,000 £27,891,000 £29,825,000 

Sales by other distribution 
societies £426,000 £676,000 

For comparison with these fig lues it may be added that 
the total paid in wages in the United Kingdom is estimated 
roughly at about £700,000,000 per annum. Of course sales 
are not exclusively to the working-class. 

The statistics of the last three paragraphs suggest a very 
interesting investigation, beyond the scope of the present 
work, as to the aggregate savings of the working-class. Sir 
E. W. Brabrook (tben Chief Registrar of Friendly Societies) 
devoted his Presidential Address to Section F of the British 
Association in 1!)03 to this subject (P.eport, 1903, pp. 729-
740). 

5. A great deal of attention has been given from time to 
time in various countries to working-class II budgets," which 
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.how the cost and amount of the various commodities on 
which wages are spent. The information is always collected 
first-hand from the workman or his wife, and it is not easy 
to ~ecure accurate accounts either of income or expenditure; 
for to include clothes and occnsional earnings these accounts 
should be .pread over a long period, an undertaking that 
requires intelligence, time and attention to minutire on the 
part of the informant. Often, in fact, the budgets do not 
exactly balance; expenditure on drink and luxuries tends to 
be underestimated, and in the end the returns apply only to 
specially thrifty households. So far as the items contained 
in the following table are concerned these objections do not 
apply. The tables are taken from the Report!! on the Cost 
of' Living of the Working Class in the United Kingdom, 
France and Germany (Cd. 38640, 4032 and 4512); these 
volumes contain a great wealth of detailed information as to 
wagcp, prices, rents and conllitions in a large number of towns 
in the countries named. The relative levels of wages, rents 
and prices are compared by means of a system of index
numbers which presents many statistical difficulties, and the 
results based on them should be criticized closely in relation 
to the data. As soon as we attempt to compare the well
being of two groups of people we find that statistics of 
incomes, prices and methods of' expenditure only take us part 
of the way; habits, desires, thriftiness and skill in domestic 
economy vary greatly from class to class and from nation to 
nation, and cannot be reduced to statistical measurement; 
but the data in these volumes make possible vivid descrip
tions of the economic JiCe of typical working-c1as3 families 
throughout the towns of the three nations, 
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The figures given in the following tables, however, present 
few statistical difficulties. 

Limits of we.kly Income. 
Avernge weekly family income • 
Average number of children living at 

hOlue 

Bread and fiour 
Meat (bought by weight) : 
Other meat and fish . 
Bacon 

:1 Eggs. • 
Fresh milk 
Cheese 
Butter 
Potatoes 
Other vegeiable~ and' fruit 
Rice, tapioca BDll oatllleal 
Sugar. 
Tea 
Coffee 'and ~oco~ 
Jam, etc. 
Other items 

Total expenditure on rood 

Expenditure on bread and ftour, 81 
% offood .... t • • . • 

Expenditure on flsh. )Deat and bacon, 
.. % or food co.t. • 

Expenditure on all rood, as'% or 
income 

Bread and Hour. 
1Ieat (bought by weifht) : 
Bacon 
Ch ... e 
Butter 
Potatoes 
T .. 
Sugar • 

Fresh milk 

Unrler 125 .. and BOA. and 1 S~ •. alld 
2:;.. under SO •. ODd. 8ft., under 40., 

211. 'id. 20.. llJd. SII. 111<1. ' Stl .. 61d. 

S'1 S'S S1I I 8'4 

COST. 

R. ". .. • 1. .. d. .. " . 
8 Ol 8 

U 
8 8t 8 ~t 2 8 8 4 8 4 

0 

~t 
0 010 1 0 

0 0 9 0101 o 111 
0 6 o 8

1 
011 1 0 

0 8 011 I 81 1 41 
0 41 o 6 0 6 0 6 
1 2 1 7 1 Ig} 2 0 
0 n 0 PI 01 o In 
0 0 7 010 0\1 
0 0 6 0 6 0 6 
0 8 010 o 1"1 

0\1 
0 91 o 111 1 0 I I 
0 2 o S o 8 0 4 
0 41 o 6 0 6 0 6 
1 4 1 71 2 0 2 6 

~il7iOi ~122'8l ---,---------
21 19 18 15 

27 27 29 29 

67 66 65 61 

--_.-
QU.lfTIT1D. 

lbo. It. •. lbo. 110 •• 
28'4 30'0 29'4 31)'0 
4'4 5'3 6'S f"" l' 1'1 1'2 1'4 

'7 '7 '8 'S 
1'1 1'5 1'7 1'9 

\4'0 15'8 l6'1 1511 
'48 '55 '67 '69 

8'9 4'6 4'11 5'2 

pint&. pintA. pinto, pint.. 
5'5 7"7 9'8 10'3 

, 

40 •. autl 
al.love. 

61 •• 0jd. 

4'4 

•. ft . 

4 8~ 
& I' 
I 4 
I 

H I 
I 
0 8 
8 ;'1 I 
I a 
0 . 
I S 
I 6 
0 ;l 0 
s ---

29 8 

I" 
28 

6; 

I .... 
37'S 
8'2 
I'S 
I~J 

2'8 
1\11' 

'72 
G'i 

I'inlo. 
12'6 
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Limite or .... klylncome 
Average .... kly tam1ly 

Incornl. . . • 
Average number or cbll. 

dr." IlviJlg at home 

DNa.1 • 
Potato... , 
Meat, baCOD. etc. 
8UI(8r • 
Oth .. ltom. 

FRENCH TOWNS. 

U IJde'l 00., and 25" and so., and 851,.Dd, 40., aud 
20.. uoder25" uoderso., uode.85" uDder 40.,: above, 

17" Old, . 22" lld, 27 .. 71d. S2" 41d, S7,. 8fd, )' 521, lid, 

1'0 I 1'8 1'8 1'9 2'1 2'9 

" d. 
2 9 
o 71 
8 I 

~ ;t 

COHT. 

10 d. 

8 II o 7 
6 0 
o 6 
611 

" d, 
3 41 
o 8 
6 21 
o 6 
8 01 

10 .1. 
8 8 
o 9 
611 
U 01 
9 1 

I. d. 

~ 1~1 9 4 
o 7 

12 8 

TotelolfpeodUur. on food 11 If 1311 16 2, 18 8f 20 III 27 11, 
Expenditure on bread, &II 

% or rood coat , , 
ExpendJture on meat. 

ete, ... % of food COlt, 
Expenditure on all food. 

.a 7. 01 Inoorn8 

_,I B 
P 
M 
S 

ot.toe •. 
eat 

ugar :1 

Limite of ••• kl1locome 
Average .... kly family 

Inoome. • • • 
Ayorag. Dumber of .bU. 

dreo lIvi08 at borne • 

Bread ..,d lIour 
PotatoN • 
Moat, baco~. eta. 
Sulitaf • 
Oth.r ltom. 

28 

63 

21 

30 

61 

19 

81 

69 

18 

S3 

68 

QUANTITIU. 
-~---

lb., lb •• lb., 

I 
lb., 

22'11 24'1 24'0 2d'2 
U'7 U'S IS'll U'6 
"2 0'6 6'6 

I 
7'8 

1'1 1'6 1'6 1'7 

GERHAN TOWNS. 

I I Und.r 200, and 251. and so., and 
200, I uoder 251, uod .. SOl. uodorss.. 

17,. 7f'/. 
122" Sl~ I 27,.ld, SlI. 10ld, 

I" g'8 g'O 2'6 

COaT. 

" d. .. • 1. ,. d • •• d. 

: ~ 2 71 II~ L~ 010 01 
811 4 41 6 6 0 
o 41 o 4 o 4 0 6 , 7 6 4 , 8 8 61 

Totalexpoodltun 00 rood ~I 14 76 16 101 18101 

Elp.oditu .. 00 brood 
And lIour, II X or food 
e08t • • • • 20 18 17 18 

Elfpendlture On moot, 
.t.o. ••• X of food coot, SI 80 SO 82 

Elpenditure on all food, 
69 "Xotln.ome. • aD M 6t 

1 

I 

I 

18 

53 

66 

lbo. 
27'6 
15'8 

811 
1'8 

I7 

SS 

59 

lb., 
85'9 
20'5 
11'5 
2'1l 

S5I •• od ; 401, .nd 
under 401, abov., 

S6I,8d, 4s.. Sld, 

2'8 S'8 

" d. ., d. 
8 6 

4 a 01U 
1 2 

6 8 ~11 0 
9 , 12 1 

21 If ~ 
16 18 

as 53 

68 66 

- ~ - - - - ~- --- ----- - -

QU4NTITI ... 

lbo. lb .. lbo. lba. lbe. lbe. 
Dread and lIou. H'O 23'6 2~11 26'1 l!\l'8 53'! 
Potatooo • 28'1 26'6 24'0 2311 2411 S3'6 
Meat. bacou. ~tc. 4'11 6'6 "2 7'4 S'2 10'8 
Sugar • • 1'8 1'8 211 111 1'1 1'7 
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It must be remembered that these tables do not sholf the 
r~lative levels of wages in the three countries, but only the 
distributiou of expenditure of wages of given amounb. The 
general agreement between the three tables is remarkable: 
in each country the proportion ~\,ent on food falls by about 
one-sixth part as incomes increase from the lowest to the 
highest; the prqpm·twn of the food expenditure devoted to 
meat is nearly the same for all incomes, while the actual 
expenditure increases. A difference is noticeable as to the 
consumption of bread and flour; in thl! United Kingdom it. 
is from 28'5 to 30 Ibs. except for the large families shown in 
the last column; in France and in Germany, on the other 
hand, the lower the income the less bread consumed per head. 
Among many interesting details we may Dotice the large 
amount of sugar consumed in the United Kingdom. 



CHAPTER IX 

INCOllE AND CAPITAl. 

1. By Tutal Xaliutlill IncoT1U ill generally meant the aggre
gate oCthe incomes (including earning!!) of the persons CODl

posing a nation; income is taken as meaning the money, or 
money value of goods, coming into a person's possession during 
a year for his own use (subjed to rates anJ taxes), after all 
expenses connected with obtaining iL are subtracted. The 
earnings of the working.dasses, discussed in Chapter VI are 
thus measured, and incomes are assessed f .. r income-tax on 
the basis of this definition. 

It L' doubtful whether a perfectly definite menning can be 
attached to Total National Income. The sum of money 
nominally representing it of course does noL actually exist; 
a great part of income is actually received in t.he form of 
cheques which are exchanged for services, and the total is 
more correctly the total estimated value of sen;ces rendered 
to, or commodities consumed by, the members of the nation, 
together lI"ith the addition to savings, that is to capital goods. 
In such a total are included the 8e"ices of an agricult.ural 
labourer at. .£3 per month and of a physician at. the same 
price for a short ,"isit, the value of a day's sojourn at a hotel 
and the equal value of 60 quartern loaves of bread or 80 oz. 
of tobacco. It is doubt.ful whether the same unit, .£1 sterling, 
can in any real sense be used to measure such diverse and 
non-interchangeable services and commodities. This line of 
argument would lead too Car from our subject, but it is im
portant as emphasizing the fad that the hundreds of millions 
of pounds which make the aggregate are not a homogeneous 
total and cannot be useJ for processes of averaging without 
analysis. To any that the average income of the inhabitants 

lil 
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of the United Kingdom is £40 is nearly meaningless, except. 
as an arithmetical entity for use in arithmetical processes. 
The total depends on the existing method, and the mo
mentarily resulting scale, of valuing various services and 
commodities; the scale is continually changing, and the 
total would easily be affected, for example, by a redistribu
tion of income by taxation or under a socialistic rlgi1lle. 

Nevertheless, the total and resulting averages can be used 
for comparing total or average income or wages through a 
period so short that during it no great changes in valuation 
or in distribution have taken place. 

2. The aggregate of the earnings of the wage-earning class 
is generally estimated by calculating the average annual 
earnings of men, women and children from the statistics 
described in Chapter VI, and multiplying these averages 
by the numbers of persons occupied, as indicated by the 
census. There is much that is hazardous in this method, 
but it seems probable that the aggregate of net earnings 
received by persons working for hire (including a valuation 
for payments in kind, etc.), is in round numbers about 
£700:000,000 annually in the United Kingdom. This, of 
course, ignores completely the value of the unpaid domestic 
work done by women for themselves or their families or 
relations, and of many other unpaid services. 

The aggregate of the incomes of those whose income is 
over £160 per annum is estimated from the income-tax 
returns at between £800,000,000 and £900,000,000, as will 
be presently shown. This total includes earned and un
earned income. A very small fraction of this has already 
been included under the former total of earnings, for some 
workmen pay income-tax. 

Besides these two sums there are the incomes of those 
who neither work for wages nor receive as much as £160 
annually as incomes. No reasonably accurate method has 
yet been devised for measuring this sum, but it is guessed 
on the basis of rough estimates to be well over £200,000,000. 

The aggregate of incomes of all kinds is thus estimated at. 
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about £I,8UO,OOO,OOO in tbe year 1908, but this total must 
be regarded as subject to considerable error, perhaps as much 
as 10%. 

Estimates on a similar basis for previous years show-

1860 
1870 
)880 
1890 
1900 
1908 

£000,000'. 
700 
gSO 

1,150 
1,350 
1,650 
1,800 

Population of 
United Kingdom. 

00000'. 
28,8 
31,3 
3.a,6 
37,5 
41,2 
44,5 

These numbers are rough and uncertain, but they are 
better than no estimates, and can be used for such purposes 
as comparing the burden of taxation at different periods. 

It must be remembered that the purchasing power of 
money diminished between 1860 and 18741 (see Chapter IV), 
increased till 1895, and fell again till 1907. 

3. The statistical tables in the Annual Reports of the 
Inland Revenue Commissioners are full of pitfalls even for 
the wary. Their general nature can be best shown by the 
report for the Fiscal Year ending April 1. 1907.-

"£ £ £ I £ £ £ £ £ £ £ 
Schedul. 

A 
B 
C 
D 
III 

00,000'. 00,000'. 00,000'. 00,000'. 00,000'. 00,000'1 00.000'. 00,000'. 00,000'1 00,000'. 
168,7 81,8 10,1 11'1 7,0 89,0 - 16,1 106,' 1r.8,i 
17,' 11,_ 1,' - - - - 8 lS,_ 4.1 
te,7 l,t 1,1 - T - - II 5,0 41,1 
~ _ ~ ~ U - ~ ~ ~ ~ 

~ . ~ ~ - - - ~ ~ ~ 

Total. 941,7 64,1 114,8 I 9.1 11,1 19,0 17,1 58,1 8OIS,7 tI4o,O 

• Cd. 4226. For the year 1907-8, Cd. 4868, the statistil'8 were not 
completed for the Annual Report. 
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Schedule A includes profits from the ownership of I,.nds 
(£52,000,000), and houses (£210,000,000). For the former 
one-eighth, for the latter one-sixth, of the profits have been 
excused from taxation since 1894 for repairs. 

Schedule B consists of profits from the occupation of land: 
these are simply assumed to be for purposes of taxation one
third of the annual value of the farms, etc. The actual profits 
are not stated at all except by a very small number of farmers 
who elected to be assessed uuder Schedule D. The great part 
is exempted or abated. 

Schedule C consists of profits from British (£15,000,000), 
Indian (£9,000,000), Colonial (£14,000,000), and Foreign 
Government (£8,000,000) securities. 

Schedule D contains profits from "Businesses, Concerns, 
Professions, Employments (except those contained in Schedule 
E), and certain interest." Railways in the United Kingdom 
(£42,000,000), Mines (£16,000,000), Gasworks, Ironworks, 
Waterworks and Canals, Foreign and Colonial Securities 
and Businesses (£49,000,000), Loans on the Public Rates 
(£7,000,000), and some other small items are separately dis
tinguished j but the great bulk of the Income in this 
Schedule (£373,000,000 out of £519,000,000 gross) is 
lumped together. The deduction allowed for wear and 
tear of machinery has increased considerably in recent 
years. 

Schedule E is entirely composed of the salaries of Govern
ment officials (£24,000,000), and officials of corporations and 
public companies (£74,000,000). 

4. Incomes, which are under £160 from all sources taken 
together, are exempt from taxation. The total (£54,500,000) 
in the column in the above table shows only the sum that 
accidentally came to the notice of the Commissioners, some 
of which was charged with income-tax collected at the source; 
on this in 1906-7 £846,000 was repaid, while on the remainder 
no tax at all was paid. This total merely shows that as much 
as £54,500,000 is received annually by persons whose incomes 
are bplow £160, and of this £33,000,000 under Schedules A 
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and C i. from property; but it evidently does not show the 
aggregate of such incomes, for no tall: is paid on and no 
notification is made to the commissioners as to the majority 
of small salaries. 

Abatements are made on all incomes proved not to exceed 
.£700; that is, a certain sum, varying from .£160 for incomes 
not exceeding .£400 to .£70 for incomes exceeding .£600 and 
not exceeding .£700, is deducted by the surveyor of taxes 
from the total income, and tax is charged only on the 
remainder. To obtain an abatement it is necessary to state 
the amount of total income, as defined by the Commissioners, 
from all sources. For the year 1906-7 the following claims 
were allowed :-

Range of Ineom ... Amount of abate· No. of abatement.. Total amount of 
mont on each Income. abatement.. 

--- -- -

AI AI £OO() •• 

160-400 160 628,818 101,610 
400-600 lliO 58,704 8,806 
500-600 120 33,150 3,978 
600-700 70 16,607 1,162 

737,279 £114,557 

The number of abatements allowed during 10 years have 
been:-

Vao •• Total No. of abatement.. FilII rata of taL 

000·. .. tI. 
1898-\899 1>43 0 8 
1899-1900 577 0 8 
1900-1901 601 \ 0 
1901-190i 636 1 2 
1902-1903 664 1 3 
1903-1904 696 011 
1904-1905 709 1 0 
1906-1906 725 1 0 
1906·1907 737 1 0 
1907-1908 About 764 1 0 
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The rapidity of this increase is supposed to show that, 
as the income-tax has been increased, fewer persons have 
neglected to take the necessary trouble to substantiate their 
claim; and it is supposed that there are still many persons 
with incomes between £160 and £700 who do not appear in 
this table. The total number of persons with such incomes 
was estimated * to be about 840,000 in 1904-5, of whom ollly 
709,000 claimed abatement. 

Allowance is made for Life Insurance Premiums, not ex
ceeding one-sixth of the net personal income, paid by the tax
payer on his life or on his wife's life. 

Charities, Hospitals, Friendly Societies and some other 
institutions are relieved of income-tax. 

5. The statistics of Gross Income are often quoted as show
ing the growth of income as a whole, but they include much 
that is not income, and the allowances have increased con
siderably in recent years. The best plan of statement seems 
to be as follows :-

I 
1906-1907 ! 

------,------------------
Income on which tax wu 

received and not refunded . 
Abatements on incomes from 

£160 to £iOO • 
Insurance payments 
Charities, hospitals, etc. 
Repairs. . . 
Wear and tear . 

I Other allowances • I 
i 

! 
.£00,000'. I 

640,0 '} £i64,OOO,OOO personal tin· 
114,6 come above £160. 

9,2 
lI,1 Not personal income. 

~~:~ } Not income. . 
58,2 Mostly not income. 

t This includes, however. incomes or clubB and limilar bodies and a .mall amount of 
income of municipalities and other local authorities. 

Working through the income-tax reports, and allowing for 
the deductions on the present basis as accurately as possible 
in earlier years, we have the following table :-

• Report of Committee on Income Tax (H. of C., 365 of 19(6), 
p.229. 
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E8Tl14,lTED A.GOBWAH PEB80lfAL beou. AROn EuUPTIOB LOUT. 

IEalmptloD Umlt, 18eO-18T8, £100; 1m-1M, £UO; 189t-19OT, £160.) 

Floeal "ear. I l'loea1' ..... I 
. £000,000". 

1884-1885 
£000,000'. 

1859-1860 254 505 
1860-1861 2M. 1886-1886 498 
1861-1862 244 ·1886-1887 496 
1862-1863 273 1887-1888 504 
1863-1864 285 1888-1889 518 
186.&-1865 309 1889-1890 644 
1865-1866 32Q 1890-1891 668 
1866-1867 335 1891-1892 

I 
569 

1867-1868 341 1892-1893 572 
1868-1869 344 1893-1894 562 
186~-1870 355 1894-1895 553 
1870-1871 385 1895-1896 567 
1871-1872 399 

! 
1896-1897 587 

1872-1873 430 lR97-1898 611 
1873-1874 461 1898-1899 641 
1874-1875 482 1899-1900 663 
1876-1876 490 1900-1901 695 
1876-1877 473 1901-1902 715 
1877-1878 476 1902-1903 720 
H178-1879 470 1903-1904 732 
1879-1880 462 

i 
1904-1905 738 

1880-1881 468 1903-1906 753 
1881-1882 481 I 1906-1907 764 
1882-1883 493 1907-1908 796* 
18S3-1884 1107 

I 
• Eatlm.ted ttOm lDoomp1.", data. 

Average income has risen about as fast as the exemption 
limit during the whole period. The number ot income-tax 
payers is noL. and cannot be, known directly from the report; 
it was estimated t at about 1,000,000 in 1906. 'the table 
just given probably shows t.he general features or the growth 
or that part or the national income which is subject to income
tax with {air accuracy, and the rate or growth may accurately 
be deduced over quite short periods, if no exceptional event 
occurred in them; but there are many difficulties, some still 

t The detail. arising from the report are so troublesome to handle 
that this estimate is not discussed lIere. 

N 
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the subject of controversy, in such an estimate, which we will 
enumerate without discussion :-

The amount shown for a year (say 1906-7) is the total 
income in respect of which the tax was paid or remitted in 
the year ending April 5 (1907). Under Schedule D more than 
half (£373,000,000 profits on businesses not otherwise detailed) 
is assessed on the average profits of the preceding three 
years (presumably 1903, 19040, 1905), mines (£16,000,000) 
are assessed on the average of the preceding five 'Years, and 
about £54,000,000 more on the profits on the preceding year. 
The whole assessment for 1906-7 may be regarded as relating 
to a short period whose centre is the Calendar year 1905 i 
the whole table should be set back, therefore, about a year, 
and the peculiarities of individual years are averaged away. 
Thus the high profits in 1907 will continue to have effect 
on the figures till the year 1912-13, for which the Report 
will presumably be published in the autumn of I!H4! 

From the 52nd Report (for the year 1908-9) onwards, a 
new regulation affecting the assessment of former profits will 
affect the figures j this prevents the statistics for 1007-8 
being yet completed, and· a resulting alteration of the form 
of the returns is likely to destroy the romparability of the 
statistics/ront 1908 onwards with earlier ones. In this 52nd 
Report, p. 138, means are given 0/ equati1l{/ tM old and 1tetV 

methods in 1907-8. 
It is generally supposed that greater vigilance and new 

powers of the surveyors of taxes have disclosed from 1907 
onwards considerable amounts of income, which had hitherto 
evaded taxation. If this is so, the amounts for years prior to 
1907 should be somewhat raised for comparison with 1907 
and later years. 

It is believed that some part of the income which is 
received from abroad, and is liable to taxation, successfully 
evades taxation; naturally this amount can only be guessed. 
It is not improbable that in recent years the net of the 
commissioners has become finer and wider, and that less and 
less escapes. Actually £80,000,000 paying tax was identified 
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in I!X>G-7 as income from abroad, and besides this there are 
other large sums included in Schedule D (52nd Report, 
pp. 163-5). If less escape than in former times, earlier 
ligures should again be increased (or comparison with more 
recent. 

To get the total income above £160 it would be necessary 
to add an estimate for such income from abroad as escapes, 
and also an estimate for profits of trades and professions 
which are generally believed to be on the whole under
valued. £80,000,000 is a current guess for these two 
amounts together, but in fact there are practically no data 
for an estimate. 

6. Recently the gross returns for income-tax have been 
placed alongside the returns of Changes of Wages, discussed 
in Chapter VI above, and the conclusion drawn that income 
has grown while ~ages have been nearly stationary from 
1900-8. It is possible that this may be true, but the 
relative rates of growth cannot be shown from the statistics, 
for the following reasons:-

The wage-changes published only apply to a small part of 
the working population, and afford no test of the general 
growth of wages (pp. 141 Beq, above). 

The most recent statistics available are for the income 
assessed - for 1907-8 (and even these are incomplete), and 
these belong to 1906 rather than to any other year. 

The income-tax returns cannot be allotted to an individual 
year. 

The relation of gross to net income has changed. 
The collection of the tax has recently been more 

thorough. 
The iotal net income, as IIhown in the table above (p. 177), 

naturally grows 1 % per annum with population, while the 
wage-changes have no relation to population. 

• It is true that the net receipt in the year 1908-9 is known, and is 
6 % higher than that for 1907-8; but the net receipt in a year and the 
net J>roduce for the year are not the same, for considerable 8ums are 
paid more than a year late. (:l2ud Report, pp. 136 and 138.) 

N2 
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The year 1900, which is frequently taken for compal'ison, 
was a year of exceptional inflation for wages, but is a normal 
year in the income-tax returns. 

The following table shows the present writer's estimate of 
the change of average wages, and of the average income of 
the income-tax payer, each expressed as a percentage of the 
level in 1880. The former is from p. 147 above, the latter is 
based principally on the method of the table - on p. 177, with 
the years adjusted and allowance made for the growth of 
population, and with some other modifications based on the 
discussion in paragraph 5 above. 

1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 

INDEX-NUMBERS OF INCOMES AND WAGES.t 

Wag ••• I Incomes. '-I Wage •• 
Incomes. ~ , Wag ... I -1- i 100 100 1890 \ 114 105 1900 130 i 

100 100 1891 115 103 1901 12R 
103 103 , 18921 115 100 1902 , 126 I 
103 10l 1893 115 100 1903 125 I 
103 100 189!' 115 101 190-1 123 
101 97 

! 
1895 115 103 1905 123· 

100 97 1896 115 

I 
107 1906 1:l6 

101 99 I 1897 116 109 1907 133 
104 103 I 1898 120 III 
110 107 I 1899 123 I 113 , 

In~ome .. 

lli 
117 
ll7 
117 
ll8 
119 
123 

t There is DO allowance for the cycle Iff unelUplo)"mer,t in ,hi. table. 8uch. .nn •• nee 
would raise the numbers in 80me yean and lower them in othprB, without affecting the 
general ruD. The av.raging of the incom .. nDder Schedule D al&o merg .. tosmher good 
and bad year. for the income index-number . 

... 
In making this computation care has been taken to exclude 

the same proportion of income as exempt (see Econmnu 
Journal, 1904, p. 460), so that the intermediate dass who are 
not wage-earners but have small incomes are excluded from 
the calculation on the same proportionate basis throughout. 

It is probable that the complete figures for 1907 will 
show a rise in incomes, and those for 1908 a slight fall in 
wages. 

* See Economic Journnl, 1904, p. 45:). 
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7: Material is accumulating for the utimation of income 
earned 8.R opposed to unearned (or derived from capital). 
FroID the year 1907-8 any individual whose total income 
did not exceed f2,OOO is entitled to such I'elief as would 
reduce the rate on his earned income to 9d. in the f, abate
ments for income under f700 being first deducted from 
earned income. For the year 1007-8 relief was granted in 
approximately 750,000 cases, and the amount of income 
taxable at 9d. was estimated at f187,700,OOO, subject to 
abatements for incomes under f700 of f87,000,OOO, and for 
Life Insurance Premiums of f6,000,000 (52nd Report, pp. 
138-9). The number is somewhat greater and the income 
somewhat less than was expected fl'OlD the estimate made for 
the Committee on the Income Tax (1906), where the total 
earne.l income was estimated to be f320,000,OOO; the number 
of persons earning between f160 and f2,OOO was estimated as 
628,000, and the number receiving between f160 and f2,000 
frwn, allsQUrces was estimated 8.lI 900,000.· If all these figures 
are correct, it appears that a large number of income-earners 
ba\'e also unearned income which brings their total over 
f2,OOO, or else did not claim the lower rate, so that much 
earned income paid tax. t It. is known (52nd Report, pp. 
172-3) that there is a sufficiently large number of persons 
earning less than f160, whose unearned income brings them 
above the exemption limit, to account for the difference in the 
numbers. 

No doubt these estimates will be carefully examined by 
statisticians in the near future. 

8. The" unearned" income in 1906-7 may be set out as 
follows:-

• Report of Committee, pp 220-229; evidence by the present author. 
All the figures were for 1903. On the same basis the earned income for 
1906-7 would be £330,000,000. 

t We have only atatiaticalor the one year, in which the notice given 
was short and claims were not admitted after September 30. There are 
~50 variuus poaaibilities 01 misWterpretation of the published inromla
tion. 
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Schedule A 
Schedule C 
Schedule D 

, 
• I 

Total received by persons with more than £100 '. I 
Exemptions under £160 . . . . 

Total unearned income known to the Commie· I 
sioners 

N eot IDeome, t.nc!t'tbe" 
with at.a'llIIelaUi and 
IUUr&DeL 

.1000,000'. 

170 
44 

239 

4:13 
43 

£496 

Besides this are probably some additions (as detailed in 
paragraph 5 above) for income escaping tax, and a small sum 
accruing to persons with less than .£160 per annum which is 
not reviewed by the Commissioners. On the other hand, 
some part of the income shown belongs to societies (clubs, 
colleges, etc.), and is not personal; Sir H. Primrose estimated 
this in 1906 at .£50,000,000. 

9. The aggregate capital owned by the individuals of the 
nation can be estimated either byapitalizing the" unearned" 
income, or from the records of estates paying death duties. 
The first method was used by Sir R Giffen in his essay on 
.. Recent accumulations of capital in the United Kingdom,"· 
1878. The latter has been the subject of much recent work. 
Unfortunately, it is extremely difficult to reconcile the results 
reached by the two methods. 

To use the records of estates, assessed for Estate Duty, it 
is necessary to estimate t~e number 'of estates in existence 
in relation to the number which pass per annum. The best 
estimate appears to be that by Mr. B. Mallet in the Statistical 
J0U,7-no1, March 1908, where by tabulating the values of the 
-estates according to the age of the deceased, and multiplying 
.by the reciprocal of the «leath-rate age by age, he arrives at 
the multiplier 24; tbat is. b.e concludes that 24 times the 

* ESIJa,Ys in Fw..'/}I:.~. A.W in Statistical Journal, 1878. 
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value of estates passing in one year gives the total value of 
such estates in uistence. A higher multiplier had been 
used in previous estimates, but this neglected the important 
fact that estates as a whole increase with the age of their 
possessors. 

The following table shows the results of this estimate in 
relation to the income-tax returns. It is modified from 
that on p. 220 of the Report or the Committee on the 
Income Tax. 

UNITED KINGDOM. 

Cone.pondlng In- i 
Preaumod com., 1004-6, from I Averag •• deduced from 

A •••• oed nlu. of •• tot •• • ... Hd lDcome-tu nauma. preYIOUI eolumol. 
revl.wed ror .. toto clo',. nlu. or all [AlIo"ance. d ... 

Average 0110 ,ear., •• tat.,., du.ted from groo • 
18~1904, multiplied bJ 1'1 S4 tim •• Income, bu' no' 

\0 IlrID& np '0 111OH. pnvloUl Inlurne., abate· Ra" of Number 
eolum •. Dllota or .:Kemp.. In" ... , ofy .... • 

tlon •. ] "or cent. purclwoe. 

1I1II1on. llilllOllO IWDlonl 
Stocki,companl •• , mort-.ageI. bond.. miD .. 

8-7 and qua,.l.. • . £127 £S,OW Compani .... to.£2eb 116 
."rlcuilurai land, tim. 

er. blllldlni land • 26 ,626 Landa 41 6-0 16 
Bou.... and aU nnta . \ba' .... peaalblJ ba 

cobnacled U. ... wUb • OS 1,610 Bulldlngo. _ 168 10'0 10 

£116 6,186 £459 811 11 

Oood"l1~ .haroln Brm •• 

=.~ :~; =k-I:, 
291 bank • •• 700 Unknown. --

£2016 : 6.t186 

In.uran... d.hta. .mall I 
.undrJ Pl"penlee, J>OI'" 
:i:..~ood ... ball .... ~ 86 ' SlO No corftlJlODding --

I 
inoome.. 

£280: £il,72b 

It is evident that the rates of interest shown in this table 
are higher than those in fact obtained. Indeed, in the 
Report of the Commissioners (Cd. 2663),- the net income 
from lands is stated at 4'3% (instead of 6'6%>, and from 

* See also the table, pp. 80-1, in the 52nd Report (Cd. 4226). 
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buildings at 5'5% (instead of 10%). Either, then, (i1 the 
multiplier 24 is too low, or (ii) estates are undervalued for 
probate, or (iii) very considerable sums pass inter vit'OS and 
do not come up for probate, or (iv) the income-tax returns 
contain income on property that is not subject to probate, or 
(v) some part of the sum for companies, etc., above should 
be transferred to .. earned income." It does not seem possible, 
even when all these considerations are given full weight, to 
bring the estates up to the income, and till this reconcilia
tion is effected the total national capital cannot be safely 
estimated. 

10. It is proba.ble, however, that the increase of the total 
value of estates liable to duty observed over a period long 
enough to eliminate the accidents of individua.l years has a 
close relation to the growth of capital. The following table 
shows these values since the commencement of the duty. 

Note.pita! valu. or •• tat •• wblcb become 
lIabl. to •• tate dutr. 

1895-96 
1896-97 
1897-98 
1898-99 
1899-00 
1900-01 
1901-02 
1902-03 
1903-04 
1904-05 
190~ 
1906-07 
1907-08 
1908-09 

£000.000'. 
213 
219 
247 
251 
293 
265 
289 
270 
264 
265 
2i2 
298 
282 
271 

No. or mllllon.l_ 
Ineluded. 

8 
5 
7 
9 

12 
9 
8 
4 
7 
1 
8 

10 
7 
9 

------------~----------~----------

In the first two years the totals are those of the capital on 
which duty was paid, which is less than the capital liable to 
duty which is that shown for the other years, since the 
payment is in some cases made in instalments. 



CHAPTER X 

TAXES AND RATES 

1. THE following table shows the .. Amount of the Imperial 
Revenue (Exchequer Receipts, net) of the United Kingdom 
adjusted by dednction of charges in the year ended March 
31,1909." • 

I.Jand .Re1Ien",-
Exci.l!e. " • £33,65 
EBtat.!, etc., duties . • 18,37 
Stamps (exclusive of Fee and 

Patent Stamps). 
Land Tax • • • 
House duty. • • 
Prop4!rty and Income tax 

Total Inland Revenue 

Net receipts • 

Orvuon Land.t • 

Sua~S1wJru 

Total net revenue • 

7,77 
73 

1,90 
33,93 

0,000'1 

£29,20 
0,000'1 

96,35 Total revenue 
from taxes • £125,55 

4,81 

63 
Total from 

1,06 property 1,69 

£131,95 £131,95 

• Detail, sufficient for moat purpoees. of revenue and expenditure is 
given in the Statistical ... f.b.dmcl; the Annual Financial Accounts of the 
United KinRdom (e. g. H. of C., 200 of 1909, price 5id-' contains the 
more detaileC1 official ststement; the reports referred to in Chapter IX 
above give details of the Inland Revenue. The Commissioners of the 
Customs also issue a small Annual Repon. 

. 1~5 
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In the Exchequer receipts, unadjusted, there are ~lso 
included £113,000 from interest or repayment of Sundry 
Loans (of which those to the Cunard Steamship Company 
and to the Gold Coast Colony account for £91,000), mis
cellaneous receipts amounting to £1,004,000, and receipts for 
Fee and Patent Stamps amounting to £1,023,000. These 
sums are received by, and redistributed from, the Treasury, 
but are treated as of the nature of cross-accounts, and do not 
enter into the balance-sheet of taxes and expenditure as 
generally understood. 

2. The corresponding "Amount of the Expenditure (Ex
chequer Issues, net) of the United Kingdom, adjusted by 
deduction of extra receipts in the year ended March 31, 
1909," is shown as follows:-

I. National Debt services • . 
II. Naval and military expenditure 

III. Civil Services-
(1) Civil List and Civil Administration

(a) Charged on Consolidated Fund 
(b) Voted . . . 

Less extra receipts. 
Net . • 

£1,38 
10,69 
1,76 

(2) Elementary education . . . . . . 
(3) Old Age Pensions. . . . . . . 
(4) Charges transferred from local to imperial funds-

(a) Charged en Consolidated Fund . 9,82 
(b) Voted • . . . . . 3,59 

Less extra receipt. . 6 
Net • . 

IV. Customs and Inland Revenue-
Customs. . 
Inland Revenue 

97 
2,35 

0,000', 

£31,39 
56,78 

10,31 
15,44 
2,07 

13,35 

3.32 

Ti,t.al net Expenditure . £132,66 
Total net Revenue. 131.95 

Excess of Expenditure over Revenue 71 

As to I. The National Debt Services include a permanent 
annual charge applied to Interest, £19,000,000, and a sum 
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fortepayment or reduction of debt (.£9,000,000), and various 
smaller charges cODnected with temporary borrowings under 
various Acts. 

As to II. The Naval and Military Expenditure is the total 
actually spent in the year, less sums charged to the National 
Debt. The account WIlS-

_ ~-_8_1 __ l_908-_g_ 

Anny expenditure 
Navy expenditure 

Chargel not met in the CUITent year, but 
tranBfeITed. mainly to National Debt 
Services . • . . . . 

Net expenditure . 

£00,000'. 
27,3 
31,1 

58,4 

2,3 

£56,1 

£00,000'. 
26,8 
32,2 

59,0 

2,2 

£56,8 

-----'-- -----------

There are also smaller items which complicate the account. 
As to III. (1 a) The charge on the Consolidated Fund 

(,£1,380,000) consists of the Civil List (charges for the ex
penses of the Cl·Own). Annuities, Pensions, Salaries of Judges 
and other offici~ls. 

(1 b) The vote is for the annual expenses of the Adminis
trative and Executive departments of ~e Civil Services. 

(2) The vote for Elementary Education corresponds to the 
expenses of the Board of Education (,£13,600,000), Public 
Education in Scotland (.£2,OOll,OOO) and Ireland ('£1,500,000), 
less payments in respect of Secondary Education. The 
residue. added to the sum paid from the rates (see p. 194 
bel~w) is the total public expense of elementary education, 
including administration. 

(3) This payment for old age pensions is for only a fraction 
of t.heyear. . 

(4) Under this heading come the sums collected as taxes 
and used in relief of rates, or (what is nearly the same thing) 
for local purposes which would otherwise be paid for out 
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of rates. (a) The principal items here are '£1,300';000 
.. Additional Beer and Spirit Duties" allotted since 1891 to 
Secondary or Higher Education, '£4,400,000 allot.ted from 
the Estate, etc., Duties to the relief of rat\.a generally and 
of agricultural rates in particular, and .£3,000,000 received for 
licences and handed to the local authorities. (b) The votes 
account for many classes of payments, of which the largest 
items are: about .£600,000 in lieu of rates on Government 
Property, about '£1,100,000 for Prisons and Reformatories, 
and about '£1,400,000 for the Irish Constabulary and Dublin 
Police. 

As to IV. This heading covers the expense of collecting the 
taxes, and is a remarkably small percentage of their yield. 

The details of, and relation between, the unadjusted and 
adjusted Revenue and Expenditure, of which only the latter 
are given here, can be studied in the Finance Accounts and 
in an explanatory memorandum called If Public Income and 
Expenditure" (e.g. H. of C., 258 ofl908, price 5d.). 

Corresponding figures for recent years are given on p. 18!>. 
3. Turning to the details of Revenue, we find the receipts 

under Customs and Excise were as follows :-

I 1891-5. I 1902-3. 1(1(J~9. 

------, 

ClISt0m8-
£0,000'. £0,000'. "0,000'. 

Spirits 4,39 4,96 3,96 
Sugar • - 4,48 3,16 
Tea • 3,59 6,00 6,05 
Tobacco 10,42 12,45 13,82 
Wine. 1,14 1,62 1,12 
Exported c~al. • - 1,99 -
Imported corn and grain -

I 
2,35 -

Others . . . 80 93 1,05 

Euise-
Beer 10,49 13,'11 12,69 
Sfirits 16,00 19,03 17,46 
Licenses 3,'15 4,26 3,H 

. Others 2'1 47 43 

Total, Customs and Excise 60,85 I 72,14 62,81) 
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18~ 18II~ 11896-7'11897~ 1180U. 18~'oo.11DOO-L 11101-2.' llIO!-I. I~ II~ I~ \1Il0l-7. I. lOO7~ lOOU. 

-----I--I-------------------j---I--·;-
.eoo,OOO .eoo,OOO £00,000 '1.eoo,OOO .eoo,OOO £00,000 .eoo,OOO £00,000' £00,000 £00,000 £00,000 .eoo,OOO, .eoo,OOO ; £00,000 .eoo,OOO 

IittJlflv,-
C\Ulomo an4 Euloe, 
Properlrand Incowe-

ta., , , , 
Eatate, lie., dull ... 
Othert .. e. 
PootOlDce • • 
Crowo 1a,,40 lod 80 .. 

Clnal 

~ ~ ~ ~ ~ ~ ~ ~ ~ M ru ~ ~I'~ ~ 
15,6 16,1 1M n,. 18,0 111,8 16,' 1~,8 111,8 10,8 II,' II,' 81,8 '2.' 83,' 
10,0 l4,n 14,0 15,. 15,0 18,6 17,1 18,5 18,l n,lI 16,7 17,' 1M 1",1 18,' 
8,S 11,8 ',8 10,1 10,0 11,0 10,1 10,8 10,T 10,1 10,' 10,9 10,6 IU,1 10,' 
~ U U ~ ~ U ~ U U ~ U ~ U 1 U U 

8 1,1 1,1 1,1 1,1 1,8 1,_ 1,8 1,' 1,' 1,' 1,6 1,6' 1,6 1,8 

T"tal oet nvenul ,6ii.007.I-;:Il'02.8U;;:&lit.8rn:;-1s;,t 1*6,1 ""lsi9 lSO,5 11i6.8 IS6,' • m,' -132,0 

l .. qJfftdlluT'f-
Batlon.. Dobt Be .. 

vic.. • • • 
Nlval 104 Mill"'., • 
Civil Lilt an4 Civil 

Admlnl.tratloo , 
ml"'"O& • ., Edu ... 

tioo • • • 
COI\oml aod lolaod 

B.".Due • 
In relilt or..tea 
Old A,I Plnllonl 

ToW nl' expendlt",. • 

25,0 
85,1 

0,' 
0,0 

25,1 
88,1 

7,2 

0,8 

115,11 
40,' 
0,5 

0,8 

25,_ 
'0,1 

T,' 
10,6 

25,1 
",0 
1,8 

11,0 

29,6 
00,' 

1,8 

11,11 

20,' 22,5 28,' 
121,0 12',8 nO,8 

1,8 8,1 0,' 
11,6 11,8 n,l 

28,8 
71,8 

0,1 

11,8 

18,' 
66,0 

0,0 

",II 

80,9 
00,. 

0,8 

15,0 

P,' 

15,' 

83,1 
56,1 

9,9 

15,1 

81,' 
66,' 

10,' 

15.' 

11,6 1,1 1,7 2,7 1,8 2,8 1,8 8,0 _,0 8,1 ',1 8,1 ',2 ',1 I,S 
10,S 10,T 11,8 12,7 18,8 ",2 ",I ",I ",2 ",' 14.8 ",' 14,8 ",6 13,' 
- - - - - - - - - - - - - - 11,1 

88,8 e.:l-;';'-j--;:if Io8.6I28.G m:r ls9.4l18.1l4O,8ls5:1l'""iSS,Silsl.5l~11ii.T 
• Incl,,4 .. greot In aid \0 E~,.ptlau Oovlmn:.lot, £800,000, 
t Includ .. £250,000, •• pen ••• undlr tbl Oolnl&l Acta or ISOI In4 189S. -()O 

(I;) 
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The coal export duty was in force for six years, 1901-7 j ,hat 
on com a little over a year j the sugar duty was introduced 
in 1901. In 1902-3 the total receipts were at tbeir 
maximum for tbe period. IR 1908-9 the various licences 
in respect of the manufacture and sale of alcoholic drinks 
amounted to about £2,200,000. 

The estate duties, etc., were referred to in the preceding 
chapter. The principal items are Legacy Duty, Succession 
Duty, and Estate Duty. The last was introduced in 1894-, 
in substitution for, and increase of, former duties, but the full 
yield was not realized immediately, while the year 189-10-5 
contains part of the old duties. 

I 
189'-5. 1895-7. 1902-8. l1KJ8..U. 

i £0,000'0 £0,000" £0,000'0 £0,000'. 
Legacy duty 2,81 2,55 3,00 3,91 
Succession duty 1,35 82 97 73 
Estate duty. 3,81 10,23 13,82 14,311 
Miscellaneous • I 2,92 28 12 11 

1-10,89)l3,88-17,'91 ~Il 

The receipts from Stamp Duties, Land Tax and Inhabited 
House Duty have varied little during the fifteen years under 
consideration. 

The Property and Income Tax was discussed in t!lC last 
chapter. The tax was at 7d. in the £ in 1893-4, &1. 
1894-99, Is. in 1900-1, Is. 2d. in 1901-2, Is. 3d. in 
1902-3, lId. in 1903-4, Is. in 1904-9, and Is. 2d. in 
1909-10. Exemptions and abatements were extended 
in 1894 and 1898. 

4. The Inhabited House Duty is specially interesting for 
the statistician, for in the tables relating to it (52nd Report 
of the Commissioners of the Inland Revenue, pp.1l3 8'1'1') we 
have information as to the assessed value of all the inhabited 
houses and residential shops and premises, and in less detail 
of uninhabited premises, in England, Wales and Scotland. 
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The duty is not imposed in Ireland. The following tables 
sho;' the nature of the information :-

GREAT BRITAIN, 1907-8.· 

Exempt from duty. No. of premlHa. I Annoal value. 

------------------~-------------.---- --

Premises not used as dwellings 
t Separate dwelling! exempt 

from dut,. . . . 

664,266 

64,681 

33,872 

£000'. 
49,819 

845 

4,089 
Royal and diplomatic residences, 

hoepita1s, 8chools, etc. • 
Houses of annual value

under £10 
£10 and under 16 

16 and under 20 

3,162,752} 20,130} 
1,985,639 6,112,736 23,463 59,966 

964,345 16,373 

PrIvate 

I 
Private 

Chll10cl to dut" dwelling- Otlle",' dwelling- OLhen.: 
hou .... bo-. 

--- ---

I 
£000'. £000'. 

t"Seplll'&te d wellin.ls"-
£20 and under 41. 19,261 - 486 -

41 61 . 4,695 - I 234 -
HOllses- " I 

£20 and under £211 , ! 369,640 85,219 

I 

8,06!! 1,820 
25 .. 30, i 248,531 65,183 6,595 1,708 
30 It 41 , 402,454 123,66il 13,818 4,248 
41 

" 
50. 103,352 34.115 4,600 1,532 

50 
" 61 . ' 123,072 50,144 i 6,646 2,735 

61 .. 80, 61,151 29.821 
! 

4,195 2,079 
80 

" 
100 , 38,245 20,919 3,300 1,812 

100 .. 150 'I 44,581 22,435 5,227 2,625 
150 

" 200 'I 16.468 9,154 2,733 1,514 
200 .. 300 " 13,460 7,138 3,137 1,670 
300· " 

400 , 5,199 3.122 1,725 1,040 
400 

" 
500 , 2,370 1,531 1,024 664 

500 
" 

1000 , 2,826 2,328 1,827 1,507 
1000 and over 970 836 2,093 1,870 

I 
1 1,456,275 4115,607 I £65!7I0 

--
£26,825 

• The atatistics are ... "jed to alight additions when ........ are eoUeeted. 
t That bo, paTta of buildings ( .. ,. IIata) UIIed as separata dweUiDga. 
I Residential ahops, hot.ela, pllbU",hoo_ etc., fannhooaea, locIgin&·ho ...... 
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In a ditferen~ form the statistics show :-

NOL or prlvat.e dwelllng.hou .... "h.t.ber chargO<! 
to or exempt from dulT. 

i U.tropoli& JWst or 8cotllllld. O .... t 
England. DriLala. 

""" .... "'d •• Ili"r,""'mpt I 
-----

000'. 000·. 000·. OOO·a 
54 11 - i 65 

" ,,'20to£61 21 3 - 24 
Houses to £10. . 7 2,580 575 

, 
3,163 I 

£10" 15 42 1,;65 , 178 I 1,986 
15 " 20 73 803 , 89 ! 964 
20 " 25 . i 92 248 i 30 

I 
370 

25" 30 • I 56 169 24 2-19 
30" 41 125 243 I 34 40lI 

41 " 100 108 188 i 29 326 
100" 500 27 49 6 all 
500 3 1 - 4 , 

608 I 6,060 I 965 I 7,63-1 

The importance. of ~hese statistics is in their relation to 
the social grading of the people, a subject with which the 
population census does not deal, and also in relation to the 
statistics of income. The income-tax returns and the value 
of houses cannot easily be compared, but there is here a 
possible field of investigation of a difficult character. In 
general (but with many exceptions) there is one private 
dwelling-house to one payer of income-tax, and also in 
general (but with some extraordinary exceptions) the higher 
the income the larger the value of the house occupied, but 
the smaller the proportion of income spent on rent; this 
proportion probably varies from 25% for some classes of 
workmen in the large towns to 10% for persons with an 
income of £700 a year. The number of income-tax payers 
in Great Britain is probably a little Jess than the aggregate 
number of houses of value above £30 in London and above 
£25 in the rest of Great Britain. The aggregate annual 
value of these houses is .£55,000,000 j the aggregate income 
of income-tax payers in Great Britain is somewhat over 
£600,000,000. There is much that is hypothetical in thill 
comparison, but it suggests an interesting line of analysis. An 
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inquiry by sample as to the average income of the inhabit
ant. of different types of houses would lead to an independent 
estimate of the aggregate of individual incomes in Great 
Britain. 

5. From the table of expenditure on p. 186 above, and the 
explanation under, III,p. 187, it is clear that Local and 
Central Expenditure cannot be separated from each o~her; 
and though rate. and taxes are generally paid to different 
authorities, they are equally a compulsory drain on the pockets 
of the payer. We will, therefore, investigate the total 8um 
expended locally in the year 1905-6, the last for which the 
figures are complete. The tables in the Statistical Abstract 
on Local Finance need careful interpretation. 

LoCAL AUTHORITIES. 

Bee.lllt.. 1~. 

Rates. . . . . 
Government contributiona • 
Tolls, dues, and duties 
Rents, interest, sales of pro-

perty • 
Fees, fines, etc.. . . 
Water, gas, electric light, 

tramways, and ligM rail-
way. • 

From loan •• 
MiscellaneoUl 
Repayments for improve-

ments • 

England 
and 

Wal ... 

.£00,000'. 
58,3 
19,8 
4,4 

3,3 
1,2 

20,3 
24,5 
4,6 

1,8 

Icotland. 

.£00,000', 
5,7 
2,3 
I,ll 

4 
1 

4,3 
3,3 

7 

£138,lI I £18,0 

Inland. 

.£00,000'. 
3,1 
1,3 

4 

3 
1 

1 
2,0 

5 

£7,8 

I 
United 

XiDsdom. 

.£00,000', 
67,1 
23,4 

6,0 

4,0 
1,4 

24,7 
29,8 
5,8 

1,8 

£164,0 

The rates by themselves in 190~7 amounted to .£68,600,000 
for the United Kingdom. 

It is not practicable without a long investigation to allot 
the whole of this '£164,000,000 to categories of expenditure, 
and there are innumerable cross-accounts with the Central 
Government, with Capital and Interest balances, with muni
cipal trading undertakings, and with the allotment of 
particular receipts to particular purposes. The table is given 

o 
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mainly for the purpose or exhibiting the difference between 
the sum drawn in rates and total receipts. 

6. It is not at all easy to estimate the annual expenditure 
in direct and indirect taxation and in rates, the receipts or 
which are applied to public purposes, national or local, 
and to separate it from receipts from and payments for loans, 
interests and profits. The following table, however, gives a 

PUBLIC RECEIPTS AND EXPENDITURE. 

I 180,"-5, 190r..-e, 19l'G-7, 

NATIONAL RECEIPTS. 
£000,000'. £000,000'. £000,000'. 

Indirect taxation-
Customs, excise and stamps . 57 78'5 77 

Direct ttu:atio1J,..-
House duty, land tax, income tax, 

and estate duties 29 51'5 fi3 

Total from taxes • 86 130 130 
Profits from post office * . 3 fi'5 fi'3 
Crown lands and Suez Canal 1 l'fi 1'5 -------

Total national receipt, 90 137 137 
LOCAL RECEIPTS. 

Rates 40 67 69 

Total receipts - ~ 

130 204 206 

EXPENDITURE-
Nationaldebtt,army,navy, civil list, 

and civil services :1:, excluding 
education . • . . • 71 107 106 

Education § (including administra-
tion), whether paid from taxes er 
rates . . . . . . 18 36 

} 100 Poor relief f' . . . . 12 17 
Other loca purposes met directly 

out of rates and taxes . 29 44 

Total expenditure. 130 204 206 

• This may be regarded either &8 indirect toxation or .. trading pronto, 
t Interest and repayment, allott.ing the e](CoaI of income over espenditure BbowD on 

p. 189 above to repayment of debt. 
• Jncluding eIpeDSe8 of custom. and inland menus. 
f Of oonrse, large BUms are privatelyaubacribed and apenl on education, &8 "en &8 tbe 

amounts here given. 
II "Expenditurebyunionland pariabea in reliof of lbe poor" ; espenditnre, Dot out of loon, 

in relief of lbe poor and coat of public lunatic 8oylum .. In lllOrHl, .... abou' £lB,OOO,(.W. 
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rough. idea of th~ public contributions and the main objects 
of expenditure. The statistics for 1906-7 cannot yilt be 
completed. 

The figures in the line "Other Local Purposes II are ob
tained simply by subtraction of the expenditure detailed in 
the previous lines from the total receipts. 

From the data given on p. 172 above, it appears that as 
much as lth or nth of the Aggregate of Individual Incomes is 
taken in rates and taxes, direct or indirect. 

From 18941 to 1905 total income probably increased about 
30 %, rates and taxes together about 60 %. A very rough idea 
of the change since 1860 may be given as follows. Rates 
and taxes as a percentage of total income :-1860, 12 % ; 
1880,9 %; 1890,8 %; 1894,!) %; 1005,11 %. It is certainly 
probable that the percentage t'di from 1860 to 1890, and the 
rough figures indicate that the grant of old age pensions 
(which was, of course, subsequent to 1905) will bring the 
proportion up to that of 1860. These statistics rest on 
uncertain estimates, and should only be used for very rough 
purposes. 



APPENDIX I 

PART I 

EXERCISES ON CHAPTER II 

[References are to tables in the preceding pages, or to the 
Statistical Abstract/or tM United Kingdom, 1909, Cd. 4805, 
price Is. Bd.] 

1. Write down the number of J>ushels (p. 6) in the forms 
(a) to (f). 

2. Add together 75,324, 79,476, 432,132, the numbers 
being correct to 1 %, 2 %. 3 % respectively. 

3. The population of a colony consists of 73,243 Euro
peans, 7,800 Indians and 432000 negroes. What is the whole 
population 1 

4. The average wage of 2,456000 workmen is 26s. 6d. (to 
nearest 6d.). What is their aggregate wage? 

5. The total income of 3,254,600 persons is .£243 x 1()6. 
What is the average income' 

6. The productivity of 4,325000 acres is between 38 and 
39 quarters of wheat per acre. A quarter weighs between 
470 and 490 lbs. What is the yield in tons? 

7 • .£87,547 is to be raised in rates, where the assessed 
annual value is £943,650. Find the least rate necessary 
(fractions of one farthing not being used) and the excess 
collected. 

8. The quantity of wheat imported in 1894 was 70,126000 

197 
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cwts., in 1908 91.131000 cwts. Express the ratio in~ tte 
notations of pp. 11, 12. 

9. If wages per hour rose 20 %. and the number of hours 
worked per week fell 10 %. find the change in weekly wages. 

10. Wages were raised 10 %, lowered 15 %. raised 20 %, 
lowered 25 %, and raised 10 % in certain years. each per
centage being reckoned on the wages current when the 
change was made. Find the change in the whole period. 

11. Express the 4 summary totals of the value of im
ports (Stat. Abs., end of Table 41. p. 135) in 1894, 1900,1908 
as percentages of the grand total, 

12. In the same table express the totals A to N under 
III (Articles Wholly or Mainly Manufactured) as percentages 
of the total of III in 1908. 

[For further treatment of Approximations and the Con
tracted Method, and numerous examples, the student is 
referred to Arithmetic, IIfainly Examples, O. W. Palmer, 
Macmillan & Co.] 

EXERCISES ON CHAPTER III 

1~ Apply the monthly average prices of wheat in 1908 
(Stat. Abs., Table 72, p. 287) to the quantities (on p. 289), to 
find the total values sold as accurately as the data allow. 

2. Find the average production per acre of the 6 corn 
crops shown in Tables 74 and 75 for (1) Great Britain, 
(2) Ireland, for the years 1894 and 1908. 

Average yield 
Acreage. per acre. 

3. A. 3,456,789 35'2 bushels 
B. 2,703,257 30'7 
C. 1,432,843 43'8 

" 
Fin!{ the average yield in A, B, C together by the methods 
of p. 18. 



· . APPENDIX I 199 

,Using the methods of p. 20, check the averages shown 
in tU tables in Part I, Ch. VI, p. 51, in Part II, Ch. VI, 
P. 149, suggesting the cause of the discrepancies (iC any) 
found. 

5. Find the arithmetic average, the median, the quartiles 
and the mode of the miners' ages given in Part I, Ch. V, 
p.36. 

6. The prices of 40 kinds of wool are calculated in the 
Stat • ...4.li .. (Table 60, p. 249), from data given in Tables 40 
and 401. Check the calculations for the year 1908, and find 
the average price for the four kinds lumped together. Ob
serving that the data are incomplete in 1900, consider how 
accurately an average for 1900 (comparable with those of 
subsequent years) can be computed. 

[Observe that camel's hair is 2d. to 21d. per lb. cheaper 
than sheep's wool, and that the maximum import is less than 
that shown under K, p. 106.] 

'1. Criticize the following averages: Table 25, p. 5'1. 
Total spent in poor relief, 1905-6, England and Wales: 
'£11,675,959. Total relieved (p. 384): July 1st, 1905, 
869,777 j Jan. 1st, 1906, 926,7401. Average number relieved, 
898,259. Anrage cost, .£12 IV .. 11id. 

8. If the average wage of 55,000 men is 28 .. 6d., and of 
these the average for 30,000 is 25 •. , find the average for the 
remainder. 

9. Find d,., de (the 1st and 9th "deciles i, in the table 
on p. 23, so that .. one-tenth of the wage-eamers received 
dJ- or less, and one-tenth received dgl· or more." 

EXERCISES ON CIUPl'ER IV 

1. Write the net value of Cousignments (Stat. ...4.ba., 
Table 3S, pp. 80-81) from the 29 British Possessions for 
19O.J. and 1908 in 6 columns as in the table in Part I, 
Ch. IV, p. 27, and calculate the ratios of the totals. lIake 
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two new columns also showing the valucs to tho nCl\Iclt. 
million £, and calculate the ratios. / 

Find also the relative and the absolute errors in the totals 
of each of the columns and comment on the results. 

2. Write the table of monthly prices (Stat. Abs., Table 72, 
pp. 286, 287) for the years 1894, 1900, 1908), (1) omitting 
pence, (2) to the nearest shilling. Find the averages for the 
years, and express them as percentages of the average found 
for 1894. Comment on the result. 

3. Re-write the table showing the percentage of un
employed monthly from 1897 to 1906 (Part II, Ch. VII, 
p. 158), (1) omitting the decimals, (2) to the nearest whole 
numbers. Calculate the yearly means and the 10 years' 
monthly averages. Comment on the result. 

4. Find the total yardage and total value of woollen tissues 
exported In 1908 from Stat. Abs., Tables 48 and 49. Calculate 
the average price. 

Now write down the average prices of the eight qualities 
enumerated from Table 61. "Weight" these averagcs (1) 
with the number of million yards of each kind, (2) with 
the values to the nearest £100,000, and find tIle "weighted 
average" price. Explain why the result of (1) agrees very 
closely with average already calculated, while the result of 
(2) is 40 % too large. 

EXERCISES ON CHAPTER V 

1. Make diagrams of the type on p. 37 of the wages shown 
in Part II, Ch. VI, p. 149. 

2. Make circular diagrams (as on p. 47) of the main 
items of revenue and expenditure in the first and last years 
shown in Part II, Ch. X, p. 189. 

3. From the Tables of Imports and Exports (Stat. Abs., 
pp. 74 to 77) make the following diagrams, for the years 
1894-1908 :-
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(i) or Imports rrom Foreign Countries, British Posses-
" sions and Total. 
(ii) or Exports to Foreign Countries, British Posses

sions and Total. 
(iii) Total Imports and Exports. 
(iv) Imports and Exports to and from British Posses

sions. 

4. From Tables 48 and 49.(Stat. Abs., Pl'. 162-3, 180-1) 
make three diagrams of the value and quantity of Cotton 
Piece Goods exported, (1) representing 100 yds. and £1 by 
same unit, (2) making the lines start together, (3) making 
the lines end together. 

5. Represent the numbers in the table on p. 180, Part II, 
Ch. IX, by a diagram. 

6. Treat one or more of the columns of the prices in the 
table on p. 128, Part II, Cb. IV, by the method of p. 42. 

EXERCISES ON CHAPTER VI 

[Use round numbers throughout and pay attention to 
clearness of meaning and legibility.] 

1. Make a table of Imports and Exports (Stat. Abs.., 
Table 34), grouping together the Foreign Countries in 
Europe, Asia, Africa and America, and shOwing British 
Possessions in 5 groups, frow 1894 to 1905. 

2. Mak~ a similar table of Consignments (total values) 
from various groups of countries, 1904 to 1908 (Stat. Aba., 
Ta.bleS5). 

3. Make a table comparing Imports from and Consign
ments from those countries in which the values are markedly 
different. 

4. Make a series of brief tables showing the information 
as to the W oo11en and Worsted industry contained in the 
Statistical Abstract. 

S. Make a table combining imports and exports of bullion 
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and specie with those of merchandise (Stat. Abs., Tab2, 36, 
36, 55 and 56) for each of the principal gold or silver 
producing countries. 

EXERCISES ON CHAPTER VII 

1. Find by sampling the number of words (1) in a full 
line of this book, (2) in lines including those at the begin
ning and end of a paragraph. Hence estimate the number 
of words in a page containing 37 lines. Calculate the pre
cision of your estimate, and veriry it by counting the number 
of:words in a number of pages. 

2. Make a similar estimate for the average number of 
letters in a word. Also by taking, say, 1000 words, find the 
frequency of words of different lengths. Estimate the pre
cision of your results, and verify it by tabulating a large 
number of consecutive words. 

3. Find the ratio of the number of commas to the number 
of full stops in this or any other book. 

4. Find whether the digits 0 to 9 are uniformly distributed 
through the table at the beginning of Chap. IV, Part I. 

EXERCISES ON CHAPTER VIn 

1. Apply the rules of criticism given to-

(1) the various statistics relating to Paupers in Table 
146,147, pp. 384-5, Stat. Abs. (England and Wales). 

(2) the Post Office statistics, pp. 354 sqq. 
(3) the categories of expenditure by Local Authorities in 

the United Kingdom, Table 23, p. 55, with reference 
also to Table 25. 

(4) the Income Tax categories, Table 17. 
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2 How far can the statistics of (1) wages, (2) consumption 
of mC'lt, (3) value of exported manufacturers, be regarded as 
tests of National Progress 1 

3. Which of the average prices, Table 60, satisfy least the 
criteria of paragraph 5 1 

4. Do the tables relating to railways, pp. 310-317, give the 
information that statisticians want 1 

EXERCISES ON CHAPTER IX 

1. Verify the averages in the table in paragraph 3. Deduce 
the number of miles of track and of route. Show that ton
miles per engine-hour, divided by wagon-miles per engine
hour would equal the average full-and-empty wagon load; 
and that wagon-miles per engine-hour, divided by train-load 
would give train-miles per engine- (train and shunting) hour. 

2. Consider what data would give the best information for 
any business or institution with which you are acquainted. 

3. Make a blank card suitable for entering details as to a 
workman applying at a Labour Exchange. 

4. Draw up a blank schedul~ suitable for tabulating details 
ot' working-class expenditure. 

5. Required to de~cribe the housing accommodation of a 
district. How would you proceed and what blank forms 
would you use (1) if you had legal power of entry and measure
ment, (2) if the inquiry was on a voluntary basis' 

PART II 

EXERCISES ON CHAPTERS I AND II 

1. Calculate some of the birtlH-atu in Table 115 (Stat • 
.Aba., P. 362), from the number of births and from the 
population stated in the preceding table. 
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2. Estimate the population of Scotland for each year from 
1891 to 1901, using only the data of Table 113 (p. 36!), and 
compare your results with those of Table 114. 

3. Work out from the Census Report for your county the 
density of population in as much detail as possible in your 
neighbourhood. 

4. From the statistics of population, births and deaths 
(Tables 113, 114, 115), find the excess of emigrants over 
immigrants for Scotland and for Ireland between 1891 and 
1901. 

5. With the help of a diagram estimate the actual and 
relative number of men between the ages 32 and 38 in 
table on p. 98 above; and also the number of children 
between 7 and 14. (The whole population is given on p.89.) 

6. Find the actual nl1mb~rs in various occupations from 
the per mille table on p. 91, and state in what cases the 
absolute numbers have increased while the relative numbers 
have diminished. 

7. How is it that the infant mortality rate is lower than 
the death-rate between 0 and 1 years 1 

8. In Table 115 (Stat. Abs., p. 362) calculate the population 
in 1901 from the number of births and the birth-rate, as 
accurately as these data allow, and compare with the two 
preceding tables. 

9. Find the corrected death-rate for District B to compare 
with District A by both the methods described on pages 
105, 106 from the following data. Find also the general 
uncorrected death-rates. 

I
, Yea ... " Yea ... I Te.,.. I Y ...... 

Q-b. 6-15. If>-.$b. 6b-

--------------'-- '._-- '--: 
District A. Relative number of persollB • I 114 110 67

7
0 I' 

Death-rates. . • . i 4 3 
B. Relative number of persona ." I 136 125 619 i 

Death-rates. .. 38 i 3 6 I 

106 
60 

120 
55 
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EXERCISES ON CHAl'TER III 

1. Make the tables conesponding to those in paragraphs 3 
and 4 for the years 1900 to 1908. 

2. Make a table of the excess of imports over exports 
(including bullion) for the years 1894-1908, and express 
this excess year by year as a percentage of the total of 
imports and exports. On the same diagram show the 
numbers in this .table, aud the total tonnage of vessels 
registered as belonging to the United Kingdom (Stat . .Abs., 
Tabla 68, p. 282). 

3. Draw diagrams showing (1) total value of imports and 
total tonnage of ships entered with cargoes, and (2) total 
value of exports and total tonnage of ships cleared with 
cargoes (Stat . .Abs., Table 67, pp. 280-1). 

4. Draw smoothed diagrams (as Diagram III, p. 42, above) 
representing the table of external trade on p. 118 above. 

5. Illustrate the process described in parapraph 8 by 
valuing the quantities of imported meat 1894 to 1908 
(Stat. Abs., Table 40, pp. 100. 101) at the prices of 1894 
(Table 60, p. 242), and comparing the totals obtained with 
the declared values (Table 41, pp. 116, 117). Show the 
result on a diagram. (See also Exercise 1 on Chapter IV.) 
[Work only to three significant figures.] 

6. Express the following categories of exports: Food,drink 
and tobacco-Coal-Other unmanufactured commodities
Iron and steel manufactures-Cotton and wool products
Othel' manufactured commodities-as percentages of total 
exports of home produce, year by year from 1894 to 1908. 
[Use either the table in paragraph 9, or the Stat. Abs.] 

7. Draw a diagram illustrating the increase of steamships 
relative tt? sailing from Stat. .Abs.. Table 67, pp. 280-1. 
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EXERCISES ON CHAPTER I V 

1. Make index-numbers of the prices of imported meat 
from the figures obtained in Exercise V on last chapter. 

2. Calculate index-numbers for 1870, 1880, l8!)0, 1900 
and 1908, for the eight commodities together (wheat to 
coal) shown in paragraph 4 (1) taking 1865-9 as the 
basis, (2) taking 1873 as the basis, (3) taking 1900 as the 
basis. In each case re-write the index-numbers so that 
the number for 1908 is 100. Comment on the differencea 
shown. 

[NOTE.-SO few commodities are, of course, insufficient for 
establishing a general index-number.] 

3. Transfer Sauerbeck's index-numbers from gold valuea 
(in which they are given on p. 128) to silver values. 

4. From the Stat. Abs. (Tables 60, 61, 82) make a table 
and diagram comparing the prices of pig-iron imported, 
exported and produced. 

EXERCISES ON CHAPTER V 

1. Make a table for 1900-1908 from the Stat. Aba. 
showing the value of imported raw cotton (less re-exports) 
as compared with the value of exported cotton goods. 
Assuming that 80 % of imported cotton is used for the 
foreign trade, find the value added by manufacture year 
by year. 

2. The Census of Production shows that the value of 
the Output of Cotton Factories in 1907 was £47,000,000 
more than that of cost of materials used. The value of 
cotton imported and retained that year was £61,000,000, 
and of exported cotton manufactures was £95,000,000. If 
these statements are consistent with the 80 % assumption of 
the last exercise, deduce the value of materials used (coal, 
etc.) other than raw cotton. 
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13. Tabulate the values of the home production, imports 
and elolports, of iron, steel and their products for 1908 from 
Tables 41, 49, 52, and 82 of the Stat. Abs. 

EXERCISES ON CHAPrER VI 

1. The wages of 2,000 men were decreased Id. per hour 
and the normal week was increased 3 hours. If before the 
change the rate was 10d. and the week 50 hours, com
pute the effect that would be shown in. a .. change of wages" 
table. 

2. If averago weekly wages in Textiles, Agriculture, 
Building, and Engineering had been respectively 15s., 13s., 
258. and 278.; and the relative numbers employed 5,10,2 
and 3 in1880,.compute the change per cent. for the 4 groups 
together in 1890, 1900 and 1908 from the index-numbers 
in paragraph 9, (1) assuming no change in the relative 
numbers, (2) assuming that the numbers changed gradually 
till in 1908 they were 5, 7, 3, 5. 

3. If average wages rise 20 %, and the retail purchasing 
power of money rises 10 %, how much do average real wages 
rise' 

4. 
Wages. 
Grade. 

268.-288. 
2&.-308. 
30s.-32s. 
32&-34& 

Number of meD. 
Year 1. Year 2-

25 15 
25 25 
25 35 
25 25 

Find the maximum and mmunum change possible in 
average wages consistent with promotions as shown in this 
table, assuming that no man's wage was reduced. 

5, Compute the lines for lads and girls on page 149 on 
the assumption that all receiving less than 5s. were half
timers (none eaming less than 2s. 6d.) and supposing each 
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pair of half-timers replaced by one full-timer at their joi~t 
wages. 

EXERCISES ON CHAPTER VII 

1. Make diagrams illustrating the table on p. 156. 
2. For lines A and B of the I'ame table take decennial 

averages for 50 periods beginning 1851, 1852, to UIOO, and 
represent the result in a diagram. Comment on the result. 

3. Compute column D counting B2 as twice as important 
at Bl' 

4. WIlich of the lines in the table on p. 157 can be 
calculated from the other lines? 

5. :Make a diagram showing the general percentage 
unemployment, as shown in paragraphs 6 and 7, pp. 158-160, 
for every month from January 1897 to October 1909. 

If seasonal changes are eliminated, which was the worst 
month in 1904-5? 

EXERCISES ON CHAPTER VIII 

1. Express the expenditures shown in the table on 
p. 164 as percentages of the total expenditure. 

2. What information does the Stat • .Aba. contain aa to 
working-class savings? 

3. Check the percentages shown on pp. 168,169. 
4. How far can the higher expenditure shown (pp. 168-9) 

for English incomes than for French or German over 40a. 
be accounted for by the larger number of children 1 

ExERCISES ON CHAPTER IX 

1. If the income-tax is Is. 2d. on unearned incomes and 
9d. on earned when the total is less than £2,000, and abate-
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l1lcnts are sa shown on p. 175, find tLe income-tax payable 
nnl tl'e actual rate in the £ in the following cases--

Earnett. Unearned. 
£ £ 

Income of A . 300 10 
B. 400 100 
C 300 200 
D 501 200 
E 495 200 

£ 
2. The net profits of a. firm were in 1!>00 5,500 

1 5,006 
2 4,500 
3 4,400 
4 4,000 
5 4,000 
6 5,000 
7 6,500 
8 6,000 

How woulJ t.hese aI'pear in the returns of income if the 
average for the tllrce preceding years were taken yearly as 
described on p. 178. 

EXERCISES ON CHAPTER X 

I. If the whde of indirect taxation were borne by working
clars families and others with incomes below £160, and the 
whole of direct taxation by income-tax payers, and if the two 
classes consisted respectively of 7,000,000, and 1,000,000 
families and their a~gre~ate incomes of £1,000 mIn. and 
fROO mIn., calculate tile burden per family in each case and 
the proportion of taxes to income in each case. [Omit Post 
Office and CrowD Lands, etc.l 
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2. Estimate the aggregate income of Great Britain on th 
hypothesis that among persons where the rent is ' 
less than £25, the average family income is 8 times the rent 

£25 to £50 " .. 10 " 
£50 to £80 .. 12 " 
£80 to £500 "15,, 
£500 and over 20 
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