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CHAPTER 2

THE SIZE OF THE NATIONAL INCOME

L THE TWO ESTIMATES OF THE NATIONAL INCOME
COMPABED

Table 1 shows the final figures for the National
Income given by the Estimate by Sources of Pro-
duction and the Estimate by Incomes Received.

Certainly the agreement .between the two esti-
mates, made as they were independently of each
other, is remarkable. The average National In-
come in the nine years covered by both series
works out at 40.2 billions in the Estimate by
Sources of Production and at 39.7 billions in the
Estimate by Incomes Received. Even the: maxi-
mum difference of 6.9 per cent. in 1913 is small
for work in this field, and in two years, 1911 and
1917, the two estimates happen to agree to the
nearest hundreds of millions. On the per capita
basis, the maximum difference is but $24 per
annum. Indeed, the only difference of note con-
cerns the rate a.t which the National Income has
increased. The increase from 1910 to 1918 is 90
per cent. in one case and 98 per cent, in the other.
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11 INCOME IN THE UNITED STATES

The charts which follow bring out the chief fea-
tures of Table 1 in graphic form.

Needless to say, the sudden acceleration during

1.

TEE TWO ESTIMATES OP THE NATIONAL INCOME.
1909-1919.

Por of
Based upon

the increase
Chart

Table 1.
due to
14.

the rise of prices, NO

the war in the rate at which the National Income
increased was due mainly to the rise of prices—a
factor in the situation which will call for careful
consideration after the two estimates have been
analyzed more closely.

a.

d —
190 Ic 5 Ic 199



SIZE OF THE NATIONAL INCOME 15

Chart 3, showing the percentage change in the
National Income according to the two estimates,
is based upon the average amount of the income

CHART 2.

PER CAPITA INCOME ACCORDING
ESTIMATES.

TO TEE TWO

1909.1919.

Based upon Table L
For elimination of the increase

Chart
due to the rise of prices, see
16.

period common to both, because that base affords
•a fairer comparison than would percentages based
upon the results for any single year.

as shown by each of the estimates in the whole
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CHART 3.

1909-1919.

Based upon Table 1.
due
15.

R.ELATJVE Gr771t NA77ONAL
I/v'COM! IN 1909-1919

FD& 1910-1918—too.
•E5TIMATE DY DY

OV Z1(COME5
PRDDUCTIDN. PZCtWCD.

7? ——
1910 79 .18_
1911 78 19_
191Z 84 51
1913 89
1914 84 8L...
1915 90 90_
1916 113

_________115_

1917 '34 136_
1918

_______f50___________

155_
1919 — 166_

IL1 ANALYSIS OF THE ESTIMATE
PRODUCTION

BY SOURCES OF

The major parts entering into the Estimate
Sources of Production are presented in Table

2. These parts and their subdivisions, shown in
detail in Volume II, are determined quite as much
by the condition of the data as by the choice of
the investigator. The statistics of agricultural
production come mainly from the Bureau of the

RELATIVE FLUCTUATIONS IN THE NATIONAL
COME, ACCORDING TO THE TWO ESTIMATES.

For

IN-

of incroase
Chart

to the rise of prices, see
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SIZE OF THE NATIONAL INCOME 17

Census and the Department of Agriculture.
Those concerning mineral production are drawn
mainly from the Geological Survey. Factory pro-
duction is estimated on the basis of the quinquen-
thai censuses of manufactures. All these sources
are fairly satisfactory, though many ingenious
shifts must be resorted to in bridging the gaps
between years for which substantially complete
data can be had. For most of the hand trades, on
the contrary, no census has been taken since 1899,
and the best estimates that can be made of their
value products' in recent years are subject to a
wide margin of error. The Interstate Commerce
Commission's reports, combined with special cen-
sus bulletins, again provide a good basis for treat-
ing the various branches of transportation, except
shipping by water, on which the statistical inf or-
ma.tion is unsystematic and even contradictory in
part. Bank statistics are fair, and the financial
statistics for states and cities. compiled at frequent
intervals by the Census, together with the United
States Departmental reports, make possible a tol-
erable approximation to the value product of
all branches, of government. The last section of
the Estimate, "Unclassified industries and miscel-

I The "value product" of an industry is' the market value added
by that industry to the materials, supplies, and services which it
obtains from other sources.
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Table

ANALYSIS OF TEE ESTIMATE
In Millions

1909 1910 1911 1912 1913
I. culture $4,686 $5,728 $5,368 $5,286 $5,887

II. eral ProductIon 904 984 993 1,106 1,191
Ill. Manufacturing

A. Factories 8,107 8,756 6,850 7,195 7,976
B. Construction 1,959 1,806 1,734 1,885 1,689
0. Other Hand

Trades 656 715 760 800 852
IV. Transportation -

A. Railway, Pull-
man, Express,
Switching and
Terminal Com-
panies 1,948 2,119 2,182 2,288 2,271

B. Street Railway,
Electric Lightand Power,
Telegraph and
Tel e phone
Companies 614 667 711 768 806

0. Transportation by
Water 208 243 226 253 258

V. 434 504 516 521 509
VI. Government 1,440 1,542 1,622 1,716 1,829

VII. Unclassified Industries
a n d Miscellaneous
Income 9,824 10,722 10,788 11,796 12,882

Total 28,775 31,766 81,188 88,554 85,580
In Percentages of

1909 1910 1911 1912 1913
I. Agriculture 16.29 18.03 17.21 15.78 16.54

II. Mineral Production 3.14 3.04 8.18 8.80 8.85
III. Manufacturing

A. Factories 21.23 21.27 20.86 21.44 22.42
B. Construction 6.81 5.69 5.56 5.82 4.69
C. Other Hand

Trades 2.28 2.25 2.41 2.88 2.89
IV. Transportation

A. Railway, Pull-
man, Express,
Switching and
Terminal Com-
panies 6.75 6.67 6.84 6.65 6.88

B. Street Railway,
Electric Lightand Power,
Telegraph and
Tel e phone
Companies 2.13 2.10 2.28 2.27 2.27

0. Transportation by
Water .72 .76 .72 .76 .73

V. Banking 1.51 1.59 1.65 1.55 1.43
VI. Government 5.00 4.85 5.20 5.11 5.14

VII. Unclassified Industries
a n d Miscellaneous
Income 34.14 83.75 35.16 34.66

Total 100.00 100.00 100.00 100.00 100.00
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BY OP PRODUCTION
of Dollars

1914 1915 1916 1917 1918
$6,040 $6,376 $7,249 $9,720 $12,682 I. Agriculture

1,039 1,183 1,541 1,853 2,018 II. Mineral Productiofl
IlL Manufacturing

6,964 7,881 12,404 14,957 16,018 A. Factories
1,418 1418 1,647 1,267 1,280 B. Construction

C. Other Hand
879 913 1,054 1,334 1,704 Trades

IV. Transportation
A. Railway, Puli-

man, Express,
Switching and
Terminal Corn-

2,105 2,288 2,699 3,098 8,684 panies
B. Street Railway.

Electric Lightand Power
Telegraph and.
Tel e phone

829 860 949 1,024 1,042 Companies
C. Transportation by

286 280 379 442 506 Water
515 532 604 661 767 V. Bsnktng

1,941 2,066 2,207 8,023 5,352 VI. Government
VII. Industries

a ii ci Miscellaneous
11,975 12,867 14,685 16,506 15,318 Income

38,936 86,109 45,418 63,860 60,366 Total
the Total Income

1914 1915 1916 1917 1918
17.80 17.66 15.96 18.05 21.01 I. Agriculture
3.06 9.14 8.89 3.44 3.33 II. Mineral Production

III. Manufacturing
20.52 21.82 27.81 27.77 26.53 A. Factories
4.16 3.91 8.68 2.35 2.12 B. Construction

C. Other Hand
2.59 2.53 2.32 2.48 2.82 Trades

IV. Transportation
A. Railway, Pull-

man, Express,
Switching and
Terminal Corn-

6.30 6.84 5.94 5.74 6.10 panies
B. Street Railway,

Electric Lightand Power,
Telegraph and
Tel e phone

2.44 2.88 2.09 1.90 1.78 Companies
0. Transportation by

.70 .78 .83 .78 .84 Water
1.52 1.47 1.33 1.28 1.27 V.
5.72 5.72 4.86 5.61 8.87 VI. Government

VII. VnclasalfiOd Industries
a ii d Miscellaneous

35.29 94.25 82.34 80.65 25.38 Income

100.00 100.00 100.00 100.00 100.00 Total
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laneous income," is the least satisfactory. The
largest single item is the value product of whole-
sale and retail merchants. Less is known con-
cerning the vohime of business transacted by
merchants, and the values that they add to the
goods they distribute, than about any other im-
portant part of the nation's business.

There are two ways of estimating the value
product that should be credited to any industry.
The most satisfactory way, and the way followed
when the data permit, is to start with the aggre-
gate selling value of the industry's output and
subtract the total cost of all goods which the
industry in hand buys from other industries sepa-
rately represented in the estimate. For example,
raw materials, fuel or power, current supplies of
various sorts, interest on bank loans, dividend or
interest payments to corporations, freight charges,
and taxes are generally deducted because in most
oases they can be credited to other heads. Fur-
ther deductions are made for depreciation and
obsolescence, in order that the income may be
reckoned net. What is left constitutes the value
product of the industry in hand. This value prod-
iict is paid out to employees as wages, salaries,
pensions, or compensation for injuries; to land-
lords as rent; to individual creditors as interest



SIZE OF THE NATIONAL INCOME 21

on bonds or mortgage loans; to owners as profits
or dividends; and any remainder is kept in the
business as additional working capital. The sec-
ond way of estimating value produot (a method

CHART 4.

CONTRIBUTIONS TO THE NATIONAL INCOME MADE
BY THE VARIOUS INDUSTRIES.

1909-1918.

BaBed upon Table 2.

I
M!iWNG

p MMD

o TWJPORI4T!CVf=
GOVEP)IMFJfT

/0• — — —

— I — I0
1909 1910 1911 /9/3 /9/4 1915 19/6 1917 19/8

necessarily used in most cases because of the na-
ture of the data available) is based on this division
of the proceeds. Where one can get satisfactory
data for estimating total payments to employees,
landlords, bond or mortgage holders, stockholders
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or partners, and surpluses, one can acid up these
items and take the total as an approximate figure
for the value product.

In using the results which Mr. King has been
able to reach in one or the other of these ways,
one must discriminate between the items which
have a moderate and those which have a wide
margin of error. The probable degree of error
in each item is discussed in Volume II.

The lower half of Table 2 indicates that among
the great branches of production, manufacturing
holds first place—certainly if the value product
of the hand trades, which include construction
work, is combined with that of factories. On the
average of the decade, this source is credited with
producing 30 per cent. of the National Income.
Agriculture comes next with rather more than a
sixth of the total; and then, in a lower range come
merchandising and transportation, each with a
product about half as large as that of agriculture.
Of course, the product credited to Government in-
creased rapidly during the war, so that by 1918
its percentage of the total was almost equal to
that of transportation. The of min-
ing and banking belong in a lower order of magni-
tude; mines provide less than a thirtieth and
banks less than a fiftieth of the total value product.
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INCOME IN THE UNITED STATES

CHART 5.

PERCENTAGES OF THE NATIONAL INCOME CONTRIB-
TJTED BY THE VARIOUS INDUSTRIES.

1909-1918.

Ba8ed upon Table 3.

np,p,pppp
= A4NXIiYG

1114
1910 1911 1912 1913 1914 19L* 1917 1918

These rough rankings (except in case of mer-
chandising) are justified by the summary figures
of Table 3 and illustrated by Charts 4 and 5•1

Table 3 suggests a further set of observations
1For the very rough 'figures concerning the value product of

retail and wholesale merchants, see Mr. King's discussion in
Volume II. It may be well to add that the percentages given
in the text throw little light on the not infrequent assertion
that "it costs as much to sell goods as to make them." For the
selling work done by farmers, manufacturers, mining companies,
railways, and the like is here credited as part of the value
product of these branches of business.
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concerning the change in the value products
of the several industries from year to year. A
simpler approach to the problem, however, is pro-
vided by Table 4, which takes the value product
of each industry in 1913 as 100 and expresses its
output in other years by proportional figures. As
between the beginniiig of the period and 1918,
government shows much the most rapid growth—
for 1918 saw the vast expansion of federal activi-
ties caused by the war. Agriculture ranks next.
Then in order come manufacturing, mining, trans-
portation and balLking. The miscellaneous group
comes last mainly because, besides merchandising,
it contains considerable items in which the in-
crease was relatively small, for example, the value
product of the professions like medicine and law
which are practised by men not attached to any
industry, the rental value of homes occupied by
their owners, an allowance for interest on con-
sumption goods owned by families, and the like.

These figures, be it recalled once more, purport
to show changes in the values added by the several
industries to what they buy, not changes in the
gross value of products. Of course they are af-
fected not only by the growth in the physical scale
of operations, but also by in the prices
which each industry had to pay for what it bought
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TABLE 4
RELATWE FLUCTUATIONS IN THE VALUE PRODUCTS 01' TilE

VARIOUS INDUSTRIES
1909-1918

Value Product from Each Source in 1913 = 100
Year Agricul. Mining Manufac- Transpor. Banking Govern. Unclau-

un turing, tatlon ment ified
including Sourcu

Hand
Tradea

1909 80 76 88 83 85 79 80
1910 97 81 88 91 99 84 87
1911 91 83 84 92 101 89 87
1912 90 93 94 97 102 94 96
1918 100 100 100 100 100 100 100

1914 103 87 88 95 101 106 97
1915 108 95 97 103 105 113 100
1916 123 129 144 121 119 121 119
1917 165 158 167 138 130 165 134
1918 215 169 181 157 151 293 124

from other industries, as well as by the prices at
which it could sell. The relative fluctuations of
these three factors were widely different in differ-
ent industries, and these dissimilar fluctuations
go far to explain the net results shown in the
tables. In Table 2, for example, one can trace
the restrictions imposed as a war measure upon
ordinary building operations in the figures for the
hand trades in 1917-1918. Again, in Table 3, the
public regulation of rates is largely responsible
for the decline of the relative value of the contri-
bution to the National Income made by the trans-
portation group in the later years covered by the
table. Once more, the high prices of farm prod-
ucts had much to do with the sudden increase in
agriculture 's share in the National Income in the
war years.
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Table 4 and its accompanying charts also throw
light on the correspondence between the value
produced by different industries and the course of
business cycles. Mineral production, manufactur-

ChART 6.

RELATIVE FLUCTUATIONS IN THE VALUE PRODUCTS
OF AGRICULTURE, MINING, AND MANUFACTURING.

1909-1918.

Value Product from each Source in 1913 — 100.

Based upon Table 4.

ing and transportation all show markedly the
effect of the severe depression of 1914. Agricul-
ture, on the contrary, in which the weather counts
at least as much as business conditions, turned
out a larger value product in that year than in any
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CHART 7.

FLUCTUATIONS IN THE VALUE PRODUCTS
OP TRANSPORTATION, BANKING, AND GOVERNMENT.

1909-1918.

Value Product from each Source in 1913 = 100.

Based upon Table 4.

of its predecessors. On the other hand, agricul-
ture shows a drop in 1912 when mining, manufac-
turing and transportation made considerable
gains. Government is even less affected by busi-

ness cycles than farming. It is the only source of
production shown by the table in which every year,
good, bad, or indifferent, marks an increase over
the year before. The post-war years, however,
will doubtless show declines from the war peak.
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III. ANALYSIS OF THE ESTIMATE BY INCOMES

The form of the Estimate by Incomes Received,
like that of the Estimate by Sources of Produc-
tion, was determined primarily by the data that
had to be used.

This estimate gives first the aggregate incomes
received by persons having more than $2,000 per
year, because since 1917 the income tax has re-
quired returns from all such persons whether
married or single. These official statistics are
basic, but they require various adjustments. (1).
The income tax returns for 1913-16, when the
exemption limit was $3,000, must be increased to
include incomes between two and three thousand.
(2). A rather conjectural backward extension of
the series must be made to cover 191042, when
there was no income tax. (3). Allowance must be
made for under-reporting and—a much larger
factor—for non-reporting of taxable incomes.
(4). Tax-exempt income, consisting of interest
on certain classes of bonds, of state offi-
cials, the rental value of homes occupied by their
owners, and the food and fuel consumed directly
by the farmers who produce it must be added.

Taken together, these items run into large fig-
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ures. The elaborate details of these estimates are
explained by Mr. Knauth in the second volume.
Here it must suffice to contrast the aggregate in-
come which his estimate gives with that reported
by the Internal Revenue Bureau in successive
years. The narrowing margin between the two
series is due not only to the reduction of the
exemption limit in 1917, but also to increased effi-
ciency in tax administration. Even in 1919, how-
ever, the margin remains considerable.

Aggregate Aggregate Net Lower
Personal Incomes Incomes Income Limits

over $2,000 in Reported by the of the Official
the Estimate by Internal Revenue Figures quoted
Incomes Received Bureau above

the limits stated
in next column

1913...... $10.2billions $ 3.9 billions $3,000
1914...... 9.9 " 4.0 " 3,000
1915 11.4 " 4.6 " 3,000
1916 15.6 " 6.3 " 3,000
1917 20.9 " 11.2 " 2,000
1918 23.2 " 13.7 " 2,000
1919 25.2 " 17.0 " 2,000

The second section of the estimate, dealing with
incomes less than $2,000 per year, is made from a
wide variety of sources. The number of these in-
comes is estimated on the basis of the number of
persons having gainful occupations according to
the of 1910 and 1920, after subtracting
persons having more than $2,000 per year. Aver-
age annual earnings for all the important occupa-
tions were then estimated from records of wages,
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salaries, family budgets, and special investiga-
tions of certain professions such as teaching and
the ministry. Such material is abundant, though
unsystematic, and affords many opportunities for
checking one source against another. The final
results are the sums of the products obtained by
multiplying estimated numbers in different occu-
pations by estimated annual earnings.

Farmers were treated apart as a single group,
at first without any attention to the $2,000 line,
because most of the available data are in the form
of aggregates or averages. These figures come
from the Department of Agriculture and from
special investigations of farmers' incomes made
at the agricultural colleges. Mr. Knauth has de-
vised three independent methods of arriving at a
total for each year and the three yield similar
results. Finally, his figures were critically ex-
amined by the most competent authorities in this
difficult field.

Tax-exempt income includes not only interest
on tax-exempt bonds, which can be approximated
rather closely, but also the rental value of homes
occupied by their owners, and the salaries of state
officials receiving more than $2,000 per year. The
farm products consumed by the families that pro-
duce them are included in the separate estimate of
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farmers' incomes. The rental value is a very
rough figure, but does not bulk large in the total
National Income.

Last comes corporate surplus. After a study of
the facts, Mr. Knauth concluded that at least 80
to 90 pe.r cent of this item represents net income
retained by corporations and used for the exten-
sion or safeguarding of business. Of course 1916
and 1917 were years of exceptionally large profits,
and it is probable that the estimates of the Na-
tional Income for 1920 and 1921, when they come
to be made, will show heavy losses by many of the
corporations which accumulated large surpluses
during the war. Corporation-tax data, supple-
mented by the financial reports of corporations
published in handbooks like Moody's Manual,
afford a fair basis for ascertaining the yearly
magnitude of this item, variable as it is. No
similar estimate is included for partnerships or
business enterprises owned by a single individual,
because partners and individuals are required to
report their full profits to the income-tax authori-
ties—if their incomes rise above $2,000—whether
they have drawu the money out of their business
or not.

In studying the result of all this work as sum-
marized in Table 5, the reader will note that Mr.
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Knauth 's estimate of the incomes received by
farmers runs on a distinctly lower level than Mr.
King's estimate of the value produced by agri-
culture. For the nine years common to both
estimates, Mr. Knauth gets an average income of
about 5.5 billions for farmers out of an. average
of 39.7 billions for all incomes, or about 13.9 per
cent, of the whole. Mr. King, on the other hand,
obtains an average value product for agriculture
of about 7.1 billions, or approximately 17.7 per
cent, of his estimate of the average National
come (40.2 billions). But this difference is about
what it should be and confirms the substantial
accuracy of the two investigations; for the value
product of agriculture contains important items
which are costs, not income, to farmers—namely,
money wages, board and lodging of agricultural
laborers, interest on farm and rents of
farms cultivated by tenants. When these items
are subtracted from Mr. King's figure for the
value product of agriculture, the remainders agree
substantially with Mr. Knauth 's figures for the
income of farmers. Moreover, there is shown a
more rapid increase of farmers' incomes than of
farm value products, for, like most classes
of men doing business on their own account,
farmers profited by the war-time rise of
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prices at the expense of employees, landlords, and
lenders. Agricultural wages, rents, and interest
on mortgage loans rose during 1917 and 1918 at a
rapid rate, but not at a rate so rapid as that of the
increase in the selling prices of agricultural prod-
ucts.

It is not worth while to analyze elaborately the
results shown by Table 5 for incomes over and
under $2,000; for the omission of farmers makes
both of these groups incomplete. In discussing
the distribution of incomes in section II of chap-

ANALYSIS OF THE ESTIMATE
(In Billions

Incomes. 1910 1911 1912

Tax-Exempt Income ...................$ .8 $ .8 $ .8
Over $2,000 per year except farmers..... 8.8 8.6 8.8

Under $2,000 per year except farmers.... 16.3 17.2 17.9

. 4.0 3.7 4.0

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .$29.9 $30.3 $31.5
SuxIplua . . . . . . . . . . . . . . 1.2 .9 .9

Total National Income ............$31.1 $31.2 $32.4

(In Percentages

Personal Incomes. 1910 1911 1912

Tax-Exempt Income .. . ........ . ...... 2.57 2.56 2.47

Over $2,000 per year except farmers.... 28.29 27.57 27.16
Under $2,000 per year except farmers.. 52.42 55.13 55.25
F'ariners . . . . . . . . . . . . . 12.86 11.86 12.34

l'otal . . . . . . . . . . . . . . . . . . . . . 96.14 97.12 97.22
Surplus . . . . . . . . . . . . 3.86 2.88 2.78

Total National Income ...........100.0O 100.00 100.OG
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ter 3, we shall divide the farmers in the same way
as the rest of the population, and so get more
significant figures. It is sufficient here to point
out that the fluctuations in the relative size of
these two classes are very considerable. Income
under $2,000 varies from about 45% of the Na-
tional Income in 1917 to 56% in 1914. Income
over $2,000, on the contrary, varies from over 29%
of the total in 1916 and 1917 to less than 27%
in 1914 and 1918. Two sets of changes have com-
bined to produce these curious results. (1). Busi-

5
BY INCOMES RECEIVED
of Dollars)

1913 1914 1915 1916 1917 1918 1919

$ .8 $ .8 $ .9 $ .9 $ 1.0 $ 1.2 $ 1.4
9.0 8.7 10.0 13.5 16.0 16.2 17.5

18.3 18.3 18.7 21.4 24.7 32.1 34.9
4.2 4.2 4.7 5.8 8.8 10.5 10.9

$32.3 $32.0 $34.3 $41.6 $50.5 $60.0 $64.7
1.0 .5 1.6 3,9 3.4 1.7 1.3

$33.3 $32.5 $35.9 $45.5 $53.9 $61.7 $66.0

of Total Income)
1913 1914 1915 1916 1917 1918 1919

2.40 2.46 2.51 1.98 1.85 1.94 2.12
27.03 26.77 27.85 29.67 29.68 26.26 26.51
54.96 56.31 52.09 47.03 45.83 52.03 52.88
12.61 12.92 13.09 12.75 16.33 17.02 16.52

97.00 98.46 95.54 91.43 93.69 97.25 98.03
3.00 1.54 4.46 8.57 6.31 2.75 1.97

100.00 100.00 100.00 100.00 100.00 100.00 100.00
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ness depression cuts down profits and therefore
the larger incomes (in which profits and dividends
are a large fraction) more severely than it cuts
down wages and salaries (which make the bulk of

CEART 8.

THE FIVE SECTIONS OF THE NATIONAL INCOME AC-
CORDING TO THE ESTIMATE BY INCOMES RECEIVED.

1910.1919.

Based upon Table 5.

ffiCOMt•

60 OitR
SUBJECT 10

r =

=

0 — — — — — — — — I I —
1910 (911 191& 1913 1915 1916 1917 1918 1919

the lower incomes). A sudden increase of busi-
ness prosperity has the opposite effect. But when
prosperity continues for some time, profit mar-
gins are narrowed by the gradual advance of
wages and salaries. (2). This advance of wages
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and salaries increases the amount of income in the
"under-$2,000" group, until the advances have
carried many wage and salary earners above the
$2,000 line. When that happens, the percentage

CJIART 9.

PERCENTAGE DIVISION OF THE NATIONAL INCOME
TO THE ESTIMATE BY INCOMES

RECEIVED.
19 10-1919.

Based upon Table 5.

= 1.NCOMEI

9o
TO

80

so YAMIZRI

a - — = — — — — — —
/910 1911 1913 1914 1915 1916 1917 1918

of total income in the lower group declines sharp-
ly. These two factors—the effect of business con-
ditions upon profits and upon incomes from per-
sonal service in the neighborhood of $2,000 per
year—may in a. given year either reinforce or'
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counteract
suits.

each other. Hence, the peculiar re-

Tax-exempt
ei ship and state
item, averaging
creased of

from securities, home
salaries, is at all times

of the total.
in 1917 and 1918 by the issue

6

of war loans exempt from taxation in whole orin
part, by the rise in rental values, and by the stim-
ulus which exemption from high

purchase of homes by families
Yet, if Mr. Knauth 'a data are trust-

Mr. Gray Silver, a Director of the Bureau, remarks:
The income received by a farmer arises from his own services

and those of the housewife for which an estimate has been
performed by unpaid members of his

(1918, 1919, 1920),
drawn upon to maintain the needed agricul-

tural production. This help therefore increases the farmer 's
8hare of the national income in these years beyond what it would
have been had he paid for the services rendered by family
at commercial rates.

income

2.26%

own-

course

RELATIVE

a minor
was in-It

FLUCTUATIONS IN THE ITEMS INCLUDED
ESTIMATE BY INCOMES RECEIVED

1910-1919
(Income in 1913 = 100)

THE

Personal Income
Over Under Farmers1 Tax- Total

$2,000 $2,000 exempt personal
per year per year income income
excluding excluding
farmers farmers

Y.ar

1910
1911
1912
1913
1914
1915
1916
1917
1918
1919

Cor- Total
porate National
Surplua Income

98
96
98

100
97

111
150
178
180
194

89
94
98

100
100

102
117
135
175
191

95
88
95

100
100

112
138
2 br
250
260

100
100
100
100
100

112
112
125
150
175

93
94
98

100
99

106
129
156
186
200

120
90
90

100
50

160
390
340
170
130

93
94
97

100
98

108
137
162
185
198

gave to the
means.

income taxes
of

made, and from work
family. In certain years, when help is scarce
this is the reserve
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worthy, this
crease in the larger items of the

ill-
estimath. Hence,

the tax-exempt income of persons receiving a total
income over $2,000 per year constituted a smaller

CHART 10.

IN TifE AGGREGATE IN.
COMES OP FARMERS AND OF ALL OTHER PERSONS

SUBDIVIDED A000EDING TO WHETHER THEY
RECEIVE MORE OR LESS THAN $2,000

PER YEAR.
1910-1919.

Aggregate Income Received by Each Group in 1913=100.
Based upon Table 6.

proportion.
years before the
noted that farmers,

produced by themselves,
figures.

in 1919 than in the
Once more it should be

and food and fuel
are not included in these

increase was less rapid than the

RELATIVE FLUCTUATIONS

of total income
war.

incomes from home-ownership
with their large tax-exempt
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Corporate surplus is by far the most variable
type of income, fluctuating through an even wider
range than the profits of which it is part. How
much more variable it is than personal income

11.

RELATIVE FLUCTUATIONS IN AGGREGATE PERSONAL
INCOMES AND IN CORPORATE SURPLUS.

1910-1919.

Amounts in 1913 =
Based upon Table

is shown by Table 6 and Chart 11. In years when
profits are low, American corporations often re-
duce their dividend rates, but they are reluctant
to reduce dividends as sharply as profits have

100.

6.
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fallen. On the other hand, when profits are un-.
commonly high, they seldom disburse the whole of
their increased gains. In addition to the policy
of stabilizing dividends, American corporations
like to follow the conservative financial policy of
obtaining a part of the capital required by expan-
sion of business from current earnings, instead
of raising the whole amount by new security is-
sues, and their capital needs grow faster in active
than in dull years. The period covered by the
present study 'includes one year of extreme cle-
pression, and one year of extraordinary
profits, 1916.. Even in the first of these years,
corporate surplus amounted to $526,000,000; but
in 1916 it rose to $3,866,000,000—over seven
times the amount in 1914. In 1917, also,
corporate surplus wa.s large; but the rising costs
of doing business, and war taxes had begun to
eat into profits, a process that continued in 1918
and 1919, reducing the surpluses of the latter
years to less than two billions each.

The preceding analysis of the elements of which
the two Estimates of the National Income are com-
posed raises in concrete form certain theoretical
issues that must next be faced. Are the differ-
ences between the two estimates due wholly to
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imperfections of the data and to the personal
equations of the investigators? Or are there dif-
ferences of principle between an estimate based
upon values produced and one based upon incomes
received? To answer these questions, we must
consider what elements of income enter into each
estimate.

IV. WHAT THESE ESTIMATES COUNT AS NATIONAL
INCOME

The fundamental concept of the National In-
come which underlies the Estimate by Sources of
Production is the same as that underlying the
Estimate by Incomes Received. In both estimates
the National Income is taken to consist of the com-
modities and services produced by the people of
the country or obtained from abroad for their use,
with the omission of goods for which no price is
commonly paid, for example the services of house-
wives. Agricultural produce consumed by the
families that produce it, mainly food and firewood,
is included, and so also is the rental value of
homes occupied by their owners. Finally, in-
come is reckoned on a net basis, that is, negative
income, maintenance and depreciation charges
are deducted, but not "extensions and better-
ments."
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Though defined thus as an aggregate of
commodities and services, the magnitude of the
National Income is stated in dollars—of necessity.
The Estimate by Sources of Production aims to
show the money value of the goods contributed to
the aggregate by every productive agency. This
money value is derived from the selling prices of
the goods. But selling prices constitute income
to some one and are paid out as wages, interest,
rent and profits, or retained as undistributed in-
come in some business. That holds true in the
end even when money from sales is spent imme-
diately for the purchase of new commodities.
Hence it seems that an estimate of the incomes
received by all individuals, plus the undistributed
incomes of business enterprises, should produce
the same figures as the Estimate by Sources of
Production, were the data complete and correct
on all heads.1

This conclusion would be valid if the statistics
of individual and of undistributed business in-
comes included without omissions or duplications
the money value of just those goods which we
reckon in the National Income. But statistics of
individual and undivided business incomes are not

reader may be reminded, once more, that in many in-
dustries the Estimate by Sources of Production itself was made
by adding wages, interest, profits, etc.
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compiled on that basis. For example, an advance
in the selling prices of town lots, farm lands or
other property does not represent an increase in
National Income as above defined, unless it re-
suits from improving the property. But such an
advance does enable owners to increase their per-
sonal incomes by making profitable sales. Nor is
it easy to think of their gains as offset by corres-
ponding losses inflicted on the buyers. On the
other hand, a drop in these prices would not mean
a loss of National Income, though it would occasion
income losses to many owners, uncompensated by
equivalent increase of income to those who pur-
chase. So far such gains a.nd losses get into
our data for individual incomes and corporate sur-
pluses, then, the Estimte by Incomes Received
differs in scope from the Estimate by Sources of
Production.

But the present estimates are protected from a
large discrepancy on this score by the imperfec-
tions of the available data and by the technicali-
ties of the income-tax law. It seems certain, for
example, that most of the farmers who sold land
at the high prices of 1918-19 failed to report their
profits for taxation, perhaps telling their con-
sciences that those profits were not income but in-
crease of capital. Doubtless, thousands of owners
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of other kinds of property did likewise. Further,
in a period of rapidly advancing prices, the tax-
payer has a strong incentive not to sell property
that has risen in value. He also has a strong in-
centive to make loss-taking sales of property that
has depreciated in value. It is notorious that the
latter practice has been indulged in on a grand
scale, especially since the armistice was signed.
So it happens that the "Profits from sales of real
estate, stocks, bonds, etc.," reported to the Inter-
nal Revenue Bureau make but a minor item in
their tables of total net income—less than 3 per
cent. in 1917 and less than 2 per cent. in 1918.
Moreover it may well be that these 'moderate
profits are nearly offset or more than offset by
losses on similar sales which are included under
"General Deductions."1 Finally, part of the in-
crease in the selling values of property arises
from improvements, and this part does represent

1 The pertinent figures as given in Statistics of Income, 1917
(pp. 36-39) and 1918 (pp. 42, 43), are as follows:

Total income General Net Income Profits from
deductions sales of real

estate, stocks,
bonds, etc.

Millions of of Millions of Millions of
dollars dollars dollars dollars

1917 $12,077 $886 $11,191 $318
1918 17,746 1,821 15,925 291

No similar figures for eBrlier years have been published and the
tables for 1919 are not yet completed.
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National Income. As matters stand, then, we
should probably make the Estimate by Incomes
Received worse rather than better if we intro-
duced any deduction for profits arising from
changes in the capital value of property.

A second doubt about the comparability of the
two estimates centers in the treatment of corpo-
rate surplus. Mr. Knauth has found evidence that
the 80 to 90 per cent. of the reported surplus which
he includes in the Estimate by Incomes Received
is real income devoted to the extension of business
in the same way as money raised by new security
issues. The margin not thus included probably
represents some cases of poor accounting, but
mainly the accumulation of a reserve to meet un-
foreseen contingencies, which may fairly be re-
garded as one of the costs which most long-lived
enterprises have to meet.

The difficult problem is whether this item should
be added to individual incomes. Do not stock-
holders manage to turn corporation profits that
are not distributed into individual income? Cer-
tainly they often do so by selling their stocks at
values enhanced by the additions made to surplus
out of earnings. And if all stockholders followed
this practice, or even if they reported their in-
comes on the basis of accruals, this item would be
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counted twice in the Estimate by Incomes Re-
ceived as here made.

But if what has just been said about current
practice in reporting income for taxation is valid,
the extent of double counting at least in 1917-18,
must be slight—some fraction of the small percent-
age of total net income reported as "Profits from
sales of real estate, stocks, bonds, etc." The. high
rates of taxation in. these years, especially the high
rates of super-tax, made it financially desirable
not to "realize" income which could be tacitly
saved by merely holding the securities on which
it was accumulating. This motive was by no
means so strong in 1913-16, and there may well be
relatively more double counting of income in these
years. The amounts of surplus. involved, how-
ever,. were not great before 1916, and since the
corporate surplus set aside in any given year is
not likely to be "realized" to a large extent by
stockholders within that same year, the process
of turning the enormous corporate surplus of 1916'
into individual income was checked by the high tax
rate of 1917. Further, there is reason to believe
that the corporate surpluses reported in our tables
for 1916 and 1917, huge as they are, understate
the undistributed incomes of corporations. The
extraordinary profits that were being made in
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those years, the uncertainty how long the war
demand would last and what conditions peace
would bring, combined with the excess-profits tax
to make the financial managers of corporation8
charge off enormous sums for depreciation, spe-
cial reserves, and other items which can be treated
as costs and concerning whose proper size there
is wide latitude for judgment. That profits thus
concealed were heavily drawn upon to meet the
post-war readjustments of 1919 and the inventory
losses of 1920-21 of course does not mean that
these profits were not real income in 1916-18. It
means simply that this income was paid into a
suspense account from which losses of income
were met in later years.

In view of all these considerations, for
period, the Estimate by Incomes Received prob-
ably gives a better approximation to the aggregate
size of the National Income when corporate sur-
pluses are added to individual incomes than when
they are not. Under different conditions—say the
repeal of the super-taxes or the requirement that
all individual incomes should be reported on the
basis of accruals—the opposite conclusion might
be justified.

The treatment in the two estimates of taxes and
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of the contribution made by the government to the
National Income raises another doubt.

In the Estimate by Incomes Roceived we have
not deducted taxes from personal incomes as re-
ported in the sources. But income-tax payers are
permitted to deduct taxes other than inheritance
taxes, federal income taxes, and special assess-
ments for the improvement of real estate in ar-
riving at the net income which figures in our esti-
mates. What these deductions amount to is not
stated. Corporation taxes, moreover, are deducted
from corporation receipts in arriving at our esti-
mate of corporate surplus. On the other hand,
incomes paid by the federal, state and local gov-
ernments to their employees and creditors are in-
cluded in this estimate, whether they are paid
from the proceeds of taxes or loans or from other
receipts.

In the Estimate by Sources of Production most
of the data concerning the value products of in-
dustry come into our hands with taxes already
deducted; and to preserve uniformity, we have
deducted taxes in the cases where we had the
option. As an offset, the value products of the
federal, state and local governments have been
estimated and included in our totals on substan-
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tially the same basis as the value products of pri-
vately-managed enterprises.

These procedures were not chosen by us but
forced upon us by the condition of the How-
ever, it is worth while to consider what course we
should like to adopt in treating taxes and the gov-
ernment's contribution to the National Income, if
the data gave us a perfectly free hand, for tha.t is
the best way of judging whether the procedures
forced upon us have made our results too high or
too low.

Take first the Estimate by Incomes Received.
Here it is clear that incomes paid to individuals
by governments should count on the same basis as
other incomes. Ought we not, then, to deduct from
personal incomes the amounts which governments
collect as taxes and redistribute as wages, sal-
aries, pensions, rents, and interest—provided we
could get at the facts °? No, at least not so fa.r as
those who receive incomes from governments are
contributing direct services of corresponding
value which form part of the National Income.
This is the answer dictated by our fundamental
criterion of what constitutes National Income.
And its. justification is plain. When, for example,
a city taxes its inhabitants to pay school. teachers,
the people presumably get value received for their
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money, and there is no more reason why we should
deduct school taxes from individual incomes than
why we should deduct the fees paid by the rest of
the community to physicians.

The difficult questions of theory and fact come
in when we ask whether government expenditures,
taken item by item in any given year, really repre-
sent services of corresponding value contributed
in that year to the National Income. For example,
granted that war expenditures represent National
Income produced in the years of the conflict, does
interest paid in later years on war debts represent
services contributed in these later years to the
National Income, or does it represent simply
a redistribution of the National Income among the
citizens—taking money from tax-payers and giv-
ing it to bond-holders °1 Into this delicate field of
inquiry we do not enter. Hence we are not sure
whether in taking the reports of individual in-
comes as we find them, with some taxes deducted
and others not, we are making the Estimate by
Incomes Received too large or too small.

A somewhat more definite conclusion can be
reached about the Estimate by Sources of Pro-
duction, because all reported business taxes have
been deducted in reckoning the value product of
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industries. Is this deduction in all cases desir-

What we are seeking here is the aggregate
money value of all commodities and services con-
tributed to the National Income year after year
by all productive agencies, including governments.
Suppose that we start by estimating the value
product of goveimment, and then face the tax
problem as it crops up in estimating the value
products of privately-managed industries.

The taxes that a factory pays are its contribu-
tion toward the cost of the services rendered by
governments just as the freight it pays is its con-
tribution toward the cost of the services ren-
dered by railways. Is there any difference be-
tween taxes and freight charges that justifies us
in treating the two items differently when we are
estimating the value product of the factory? The
freight bill is a charge for specific service re-
ceived, its amount depends upon the extent of that
service, and the payment is one of the costs of
manufacturing which with other costs is charged
into the selling prices of the goods from which we
estimate the factory's value product. If, then,
we credit the freight to the value product of the
railways, we st deduct it from the selling
prices of the factory 's output in getting what the
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factory itself contributes to the National Income.
If we did not make this deduction we should be
counting the freight twice in our estimate, once
explicitly under the caption "railways," and once
tacitly under the caption "manufactures."

Now some taxes are levied in such a way as to
put them for present purposes into the same posi-
tion as freight charges. A cigar maker, a thea-
ter, a sleeping-car company, a manufacturer of
cosmetics, all pay special taxes which they add to
the prices of their products and later pay over
to a Collector of Internal Revenue, just as defi-
nitely as a brick-yard adds freight charges to the
price of brick and pays them over to a railway.
By imposing these taxes the government does not
add to the commodities and services which the tax-
paying enterprises contribute to the National In-
come—indeed, the tax usually reduces the quantity
of goods sold while increasing their aggregate sell-
ing value. If, now, we credit to government what-
ever service it provides out of the receipts from
these taxes, we must deduct the taxes from the
value products. of the industries concerned. Other-
wise we shall imply that the tax increased the
value products of the industries concerned and
also added to the value product of government.
What the tax yielded would be counted twice.
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Next take the precisely opposite ease a tax
which the payer cannot add even in part to the
selling prices of his products. Suppose that a
given establishment pays no tax this year, and
has a value product of $100,000, of which profits
form $10,000. N'ext year this establishment turns
out the same physica.l product at the same expense
and sells it at the same price, but pays a tax of
$1,000, which the government uses to employ an
additional school teacher. Profits are cut down
by this tax, but the establishment 's contribution
to the National Income is not diminished in physi-
cal quantity or in commercial value. Why then
should we reduce our estimate of the establish-
ment's value product by deducting the

tax counted twice if we do not
deduct it'! Our establishment is credited with its
old value product; and part of this value product,
by passing through the government's hands, has
become an additional value product—education.
Does not this imply that the government can in-
crease the National Income at will by imposing
taxes that cannot be shifted to consumers This
objection loses its plausibility when we ask what
would have become of the $1,000 if the government
had not taken it. If the establishment had kept
the money in the business, and bought new office
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equipment, the makers of desks and waste baskets
would have shown a. larger value product than they
show when the tax is collected and spent on school-
ing. Or if the tax money had been paid out in divi-
dends and spent by the stockholders on clothing,
gasoline, theaters and traveling, then the indus-
tries that cater to these demands would have
shown larger value products. The imposition of
the tax does not increase or decrease the size of
the National Income; it changes merely the pro-
portions among the items which enter into the
aggregate

But this theoretical decision, that taxes which
are added to selling prices should, and tha.t taxes
which are not added should not, be deducted from
the value products of the industries taxed, does
not solve the statistical problems involved in the
Estimate by Sources of Production; for we don't
know definitely wha.t parts of the taxes imposed
on business enterprises are shifted and what parts
are not. There is wide difference of opinion, for
example, concerning the extent to which the ex-
cess-profits taxes hav.e been added to the selling
prices. This is another intricate problem into
which we do not enter. The one conclusion we do

1 A slightly different way of viewing the relation of tames to
industry i.s presented by Mr. King in Vol. II, Chap. 5.
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draw is that in deducting taxes in all cases from
the value products of industries our Estimate by
Sources of Production errs on the side of under-
stating the National Income.

No systematic deduction from the National In-
come is made in our estimates to cover depletion
of natural resources. Doubtless this item is of
considerable size as well as of peculiar interest.
Part of the National Income annually consumed
at present is won by exploiting forests, mines and
soils whose gradual exhaustion threatens to re-
duce the National Income of future years. Pres-
ent income, however, is not reduced by possible
future lack except in so far as depletion of natural
resources affects present methods of accounting;
and such influences are reflected in the statistics
on which our Estimates of value products are
based. Of course there is inconsistency between
careful provision for maintaining the efficiency
of industrial equipment and carelessness about
the depletion of forests, mineral deposits and
soils. But this is an inconsistency of practice,
which a faithful report upon current facts con-
cerning income may note, but cannot alter.
Depletion is allowed as a deduction in computing
taxable net income, and in the case of lumber, nun-
lug, and oil companies we have competent author-
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ity for believing that since 1916 at least, the de-
ductions made exceed, rather than understate, the
actual amount of depletion. This opinion is based
on the effects of the higher rates of taxation, and
the fact that audits of returns have in many cases
increased the reported taxable income. But care-
ful accounting on this head is fa.r from universal
among corporations in extractive industries, and
it is almost non-existent among those farmers who
are "robbing the soil." As in other eases, few
of the data are in such shape that we can get from
them just what we wish.

Following common practice once more, we do
not count 'as part of the National Income any-
thing for which a price is commonly not paid. On
this score we omit several of the most, important
factors in social well-being, above all the services
of housewives to their families. Two awkward
results follow from the. exclusion. (1) Compari-
sons are thrown askew between communities or
classes which differ widely in the proportion of
women who work at home and women who work
for wages. "For example, if we suppose that in
one country one million wives remain at home and
one million women work in industry, and there are
no domestic servants, the total 'income' will differ
from that of a country where half the 'wives' work
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in industry and half the other women are domes-
tic servants in the homes of the absent wives, de-
spite the fact that the total 'work' being done is
the same in both cases." 1 (2) As decade by de-
cade housewives buy more commodities and serv-
ices which their mothers produced at home and
themselves seek outside employment at a money
wage, the range of goods not commonly paid for in
money gradually shrinks. Hence figures such as
we get for the National Income in successive years
tend to exaggerate the increase in ecomonic wel-
fare. This exaggeration is probably slight within
most periods as short as that covered here. It
may have been appreciable, however, during the
recent war, because of the special inducements
then held out to women to enter money-making
employment.

Statistically this is much the largest of the
items concerning whose proper treatment there
is serious doubt. Dr. A. M. Edwards, one of the
best authorities on occupation statistics, estimates
that in 1910 there were perhaps 18,000,000 Ameri-
can women, 16 years of age and over, engaged in
housework in their own homes without monetary
remuneration. If the proportion of such house-

Josiah Stamp, "The Wealth and Income of the Chief
Powers," of the Statistical July, 1919,
pp. 447, 448.
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wives to the total population remained constant,
their number had increased to 20,700,000 by Janu-
ary 1, 1920. How much was their contribution to
the National Income worth, on the average As
much as the average pay of domestic servants
Somewhat more Perhaps $500 per annum before
the war, and more than that after servants' wages
rose GI We do not know. But to indicate the or-
der of magnitude involved we show in Table 7

TABLE 7

CONJECTURAL ESTIMATE OP THE MONEY VALUE OP
HOUSEWIVES' SERVICES ON THE ASSUMPTION

THAT SUCH SERVICES WERE WORTH $500 PER
ANNUM ON THE AVERAGE IN 1909 AND

ROSE IN VALUE WITH THE AD-
VANCE. IN WAGES1

Year Estimated Number Assumed Average Conjectural Total
of Housewives Value of Value of House-

Hotisewives' Services wives' Services
In Millions In Dollars Billions of Dollars

1909 17.7 $500 $ 8.85
1910 18.0 500 9.00
1911 18.4 500 9.20
1912 18.7 525 9.82
1913 19.0 525 9.98
1914 19.4 525 10.19

1915 19.7 550 10.84
1916 19.9 600 11.94
1917 20.2 650 14.30
1918 20.4 750 15.30
1919 20.5 900 18.45

1Tlie number of housewives is based on Dr. Edward's rough
approximation for 1910, on the assumption that this number varied
as the total population, and on Mr. King's estimate of the total
population in inter-censal years. The assumed average value of
their services corresponds with Mr. Knauth 's estimate of the
average incomes of persons engaged in "Domestic and Personal
Service' '—a group that includes many other occupations besides
female domestics.
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what the aggregate value contributed to the Na-
tional Income by this group of workers would
amount to if we credited them with an average
production of $500 in 1909 and raised this figure
with the advance of wages.

These figures are of the sort that anyone can
alter to suit himself. Anyone who so desires can
add some suth magnitudes as those given in the
last column to the National Income as reported in
the Estimate by Sources of Production or in the
Estimate by Incomes Received.

V FINAL ESTIMATE OF THE SIZE OF THE NATIONAL
INCOME

Understanding the term in the sense explained
in the preceding section, we can now use our two
estimates to make a final set of results showing
the most probable size of the National Income
and the margin of error to which these figures are
subject. In so doing ought we simply to "split the
difference" between the two estimates, or is one
more reliable than the other?

To answer this question, Mr. King went over
the Estimate by Sources of Production item by
item and made a conjectural estimate of the
probable error of each in millions of dollars;
that is, he gets for each item a range within which
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he thought the truth was equally likely to lie or
not to lie. Mr. Knauth did the same with the Es-
timate by Incomes Received. Finally, the probable
error of the aggregates for each year was com-
puted in the usual manner by squaring these esti-
mated errors, adding the squares and extracting
the square root of the sum. This figure was then
expressed as a percentage of the total. National
Income. This process gives the correct probable
error of the total on the assumptions (1) that the
probable errors assigned to the individual items
are valid, and (2) that the errors of these items
are not correlated with each other—in other words,
that there is no more tendency for an over-esti-
mate in one item to be accompanied by over-esti-
mates in other items than for it to be accompanied
by under-estimates; and (3) that the errors would
tend to be distributed in a "normal" manner. Re-
garding the validity of the first' assumption, we
ha.ve no objective basis for judging whether either
investigator overrated or underrated the' accuracy
of his approximations. Regarding the second as-
sumption we are inclined to believe that there is
a slight positive correlation among some of the
errors. If so, the "probable errors" of the Na-
tional Income as computed by the standard for-
mula are rather too low. To get a contrasting
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figure, we have gone to the opposite extreme and
supposed that the errors in each estimate all run
in the same direction, so that there is no canceling
of errors in the totals. That is, we have added
the estimated "probable errors" assigned to the
several items and reduced the sums to percentages
of the National Income.

One other explanation: Mr. Knauth 's data. for
estimating incomes over $2,000 have, improved in

degree since 1910, first because of the
on of the income tax in 1913; second
the administration of the tax grew more
as experience accumulated; third because
exemption limit was reduced in 1917 from
to $2,000; and finally because a.n "in-

tensive drive" was begun in 1918 to increase
the reporting of small taxable incomes. Oer-
tam of his other data also varied in quan-
tity or quality from year to yea.r, these varia-
tions in part counteracting the fairly steady im-
provement in the income tax figures. No such
marked change has occurred in the character of
Mr. King's da.ta for sources of production. He
believes that his totals are somewhal better in
1909 and 1914 than in other years because census
data are more abundant then, as they presently
will be for 1919. Another good year is be-

marked
impositi
because
efficient
the tax
$3,000
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cause it affords the base for estimating profits iii
unclassified industries. But these differences are
not great and definite enough to make profitable
a year-by-year estimate of probable errors. Hence,
Mr. King has computed the errors of the Estimate
by Sources of Production only for 1918, which is
not one of his strongest years, while Mr. Knauth
has made the computation for each year sepa-
rately.

Table 8 gives the figures thus arrived at. In
1918, there is little to choose between the probable
errors yielded by the standard formula. They are

TABLE 8

MARGINS OF ERROR IN THE TWO ESTIMATES OF TBE
NATIONAL INCOME [EXPRESSED AS PER-

CENTAGES OF THE TOTALS]
1910-1918

(See text for explanation)
Year by Sources of EsHms4.e by Incomes

Productloai Received
Square Sums Square Sums

roots of sums of the esti- roots of sums of the esti-
of squares mated prob- of squares mated prob-

of estimated able errors of estimated able errors
probable in the mdi- probable in the mdi-

errors in mdi- vidual items errors in mdi- vidual iteme
vidual items vidual items

i910
S 3.8% 6.6%

1911 4.0% 6.9%
1912 3.9% 6.8%
1913 3.9% 6.8%
1914 4.0% 6.9%
1915 3.5% 6.3%
1916 3.0% 5.3%
1917 2.8% 4.9%
1918 2.1% 2.5% 4.5%
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remarkably low in both estimates, yet perhaps
not smaller than the 2.1 per cent. difference be-
tween the two totals in this year prepares one to
find. Indeed a glance back at Table 1 reminds us
that the two series have differed by more than
2.5 per cent. only in 1912, 1913, and 1914, and that
the difference is 6.9 per cent. in 1913.

In making our final estimate of the most prth-
able size of the National Income, we shall not in-
dulge in statistical finesse, but shall simply split
the difference between the two estimates. Table
9 shows the results reached in this way. We think

9

FINAL ESTIMATE OF THE. NATIONAL INCOME AND
THE LIMITS WITHIN WElCH THE TRUE

VALUES PROBABLY FALL
1909-1918

(For Explanations, See Text)
(In Billions of Dollars)

Year Ten Five Pive Ten
per cent. per cent. eatliuate per cent. per cent.
lees than less than the National more than more than
the final the final Income the final the final
eatimnte estimate estimate estimate

1909 $25.9 $27.4 $28.8 $30.2 $31.7
1910 28.3 29.8 31.4 330 34.5
1911 28.1 31.2 32.8 34.3
1912 29.7 31.4 33.0 34.6 36.3
1913 31.0 32.7 34.4 36.1 37.8

1914 29.9 31.5 33.2 34.9 36.5
1915 32.4 34.2 36.0 37.8 39.6
1916 40.9 43.1 45.4 47.7 49.9
1917 48.5 51.2 53.9 56.6 59.3
1918 54.9 57.9 61.0 64.1 67.1
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we are conservative in believing that these figures
are probably accurate within 5 per cent., and we
think it unlikely that the error in any year exceeds

THE FINAL ESTfl4ATE
ESTIMATES BY

CHART 12.

OF THE NATIONAL INCOME AND
OTHER INVESTIGATORS.
1909-1919.

columns.
per cent. margins shown in the outside

With these results, it is
the Estimate8 of the National Income that have

65

Based upon Tables 9 and 10.

the 10

interesting to compare
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TABLE 11

FINAL ESTIMATE OF THE NATIONAL INCOME PER CAPITA AND
THE LIMITS WITHIN WHICH THE TRUE VALUES

PROBABLY FALL
1909-1918

Year Population Ten per Five per Final Five per Ten per
on June 30 cent. less cent, less estimate of cent, more cent.
(Millions) than the than the the Na- than the more than

final final tional In- final the final
estimate estimate come per estimate estimate

capita
(In Dollars per Annum)

1909 90.37 $287 $303 $319 $335 $351
1910 92.23 306 323 340 357 374
1911 93.81 300 316 333 350 366
1912 95.34 811 829 346 363 381
1913 97.28 319 336 354 372 389

1914 99.19 802 318 335 352 368
1915 100.43 322 340 358 376 394
1916 101.72 401 424 446 468 491
1917 108.06 471 497 523 549 575
1918 104.18 527 557 586 615 645

been made by other investigators for various years
in our period. All the other estimates fall within
10 per cent. of our final estimates, except Professor
Friday's estimate for 1917 and Dr. Anderson's
estimates for 1917 and 1918.

Another interesting supplement to Table 9 is
a reduction of the National Income to income per
capita. The population figures used in this table
are estimates for June 30th of the intercensal
years made by Mr. King from census returns,
vital statistics, and immigration records.

Once more, the reminder may be entered that
Tables 9 and 10 and the charts drawn from them
show income in dollars or billions of dollars, and
that most of the apparent increase of income in the
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war years is monetary illusion. The next task is
to see how much of the increase is left if we reduce
our estimates to hypothetical dollars of constant
purchasing power.

VI. THE NATIONAL INCOME REDUCED TO PRE-WAR
VALUES

To determine the best method of "deflating"
our estimates of the National Income is a difficult
problem. It will not do simply to divide the ag-
gregate figures by such a• series as the Bureau of
Labor Statistics index number of prices at whole-
sale, because the great bulk of income is spent by
families on retail purchases. Nor will it do to
divide our aggregates by the same Bureau 's index
number of the cost of living, because these figures
are made expressly to represent changes in this
cost to families of small means, and our figures
profess to represent all families. Some more
elaborate method is necessary, and it is desirable
to safeguard the results by using more tha.n one
method. Hence we have broken up both estimates
into parts and applied appropriate index num-
bers to each part separately.

In making the Estimate by Sources of Pro-
duction Mr. King subdivided the net product of
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each industry into (1) sums paid to employees,
(2) sums paid out in interest, dividends, rents,
royalties, and profits, and (3) income not paid out
but kept in the business. The first of these sums
he "deflated" by using the Bureau of Labor Sta-
tistics index number of cost of living. For "de-
flating" the second sum, he used a new index
number designed to show fluctuations in the living
expenses of families having expenditures for con-
sumption goods of $5,000 to $25,000 per year. To
the third item, he applied an index number of
construction costs. Since the details of this com-
putation, as given in Volume II, are rather elabo-
rate and since in another section, we shall present
his statistics of the share of emp'oyees in the Na-
tional Income, it will suffice here to give merely his
final results. (See Table 13).

Mr. Knauth's method of "deflating" the Esti-
mate by Incomes Received was somewhat differ-
ent. He made a very rough estimate of the
amounts of income "saved" each year by persons
having incomes less than $2,000, and a similar esti-
mate for persons having more than that amount.
Of course, these "savings" are really spent. The
two great objects on which savings were spent in
1914-1919 were new industria.l equipment of all
sorts, including houses,and. the war. Accordingly,
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the total savings, including those made by business
enterprises, were divided, again very roughly,
between those two uses. Thus Mr. Knauth con-
verted his estimate of the National Income into
an estimate of National Expenditures subdivided
under four heads: (1) persona.! and family ex-
penditures of people having incomes less than
$2,000 per year; (2) similar expenditures of people
having incomes above $2,000; (3) expenditures on
construction of houses and industrial equipment;
and (4) expenditures on the war. An index num-
ber was used for each of these headings as fol-
lows: (1) for incomes over $2,000, an index num-
ber computed by the Bureau; (2) for incomes un-
der $2,000, the cost-of-living index number of the
Bureau of Labor Statistics; (3) for construction,

TABLE 12

THE NATIONAL INCOME AND ITS PURCHASING POWEB
AT THE PRICE LEVEL OF 1913, ACCORDING TO

THE ESTIMATE BY INCOMES RECEIVED
Year National Income Weighted Index Purchasing

(Billion dollars) Number of Prices Power at Price
Level of 1913

(Billion dollars)
1910 $31.1 97.8 $31.8
1911 31.2 98.5 31.7
1912 32.4 99.4 32.6
1913 33.3 100.0 33.3
1914 32.5 100.6 32.3

1915 35.9 102.5 35.0
1916 45.5 113.4 40.1
1917 53.9 136.1 39.6
1918 61.7 160.8 38.4
1919 66.0 176.8 37.3
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an index number by the Statistical Di-
vision of The American Telephone and Telegraph
Company; (4) for war expenditures, an index
number based on the War Industries Board 's His-

TABLE 13

TEE NATIONAL INCOME AND ITS PURCHASING POWER AT TEE
PRICE LEVEL OF 1913

1909-1919
In Billions of Dollars

Year National Income Purc.baslng Power at Price
Level of 1913

estimate Estimate Final Estimate Estimate Final
by Sources by Incomes Estimate by Sources by Incomes Estimate

of Pro- Received of Pro- Received
duction du.ction

1909 $28.8 $28.8 $30.1 $80.1
1910 31.8 $31.1 31.4 32.5 $81.8 82.2
1911 31.2 31.2 31.2 31.7 31.7 31.7
1912 38.6 32.4 33.0 33.7 32.6 83.2
1918 35.6 83.8 34.4 35.6 33.3 84.4
1914 33.9 82.5 33.2 33.6 82.8 88.0

1915 36.1 35.9 36.0 85.3 85.0 85.2
1916 45.4 45.5 45.4 41.3 40.1 40.7
1917 58.9 53.9 53.9 41.9 39.6 40.8
1918 60.4 61.7 61.0 89.1 38.4 88.8
1919 66.0 87.8

Relative Fluctuations: 1913 = 100
1909 81 84 85 88
1910 89 90 91 91 95 94
1911 88 94 91 89 95 92
1912 94 97 96 95 98 97
1918 100 100 100 100 100 100
1914 95 98 97 94 97 96

1915 101 108 105 99 105 102
1916 128 137 132 116 120 118
1917 151 162 157 118 119 119
1918 170 185 177 110 115 113
1919 198 112

tory of Prices 1913-1918. These four series, ap-
propriately weighted, were combined to make a
final index number, which was applied to the ag-
gregate National Income. The results are shown
in Table 12.
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When these results are put beside Mr.
the two series are found
agreement; how close is shown by

Perhaps the most important

CHART 13.

THE TWO ESTIMATES OF THE PURCHASING
THE NATIONAL INCOME AT THE PRIOE

OP 1913.

1909-1919.

King's,

discrep-

POWER OF
LEVEL

ancy concerns the year when the National Income,

in 1917. The final
made by splitting the difference between Mr.

13.

once more to be in close
Table 13 and

Based upon Table 13.

considered not as a. sum of money values,
an aggregate
current money

of commodities

maximum.

and
but as

income would buy,
services

1916, the other

which

One estimate puts the
reached

maximum
its
in

estimate,
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King's
to 1917 by a slight margin.

it clear

gives the palm

that all of the cx-

CRART 14.

THE FINAL ESTIMATE OF THE NATIONAL INCOME AND
ITS PtTECHASING POWER AT THE PRICE LEVEL

OF 1913.

1909-1918.

Based upon Table 13.

United States entered the war were due to fluctua-
even according

tered in 1917 over 1916 was by no means extraor-

and Mr. Knauth's figures,

Both estimates make

traordinary gains in money income after the

tions in prices.
mate by

For
Sources of Production, the

to the Esti-
gain regis-
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dinary—not
gain made in

comparable for example
1912 over 1911.

point is that large

with the

increases in

CEART 15.

1913 = 100.

real National Income, if we may use that term to
goods available for use by

the population, a.re due either to a marked im-
provement in the harvests, or to a marked increase
in industrial activity, or to both of these changes

which the figures
The conclusion to

POWER AT

RELATIVE FLUCTUATIONS IN THE FINAL ESTIMATE
OF THE NATIONAL INCOME AND ITS PURCHASING

THE PRICE LEVEL OF 1913.
1909-1918.

Amounts in
Based upon Table 13.

mean the serviceable
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occurring simultaneously. From the dull year
1911 t.o the busy year 1912, and still more from
the exceedingly depressed year 1914 to the
exceedingly active year 1916, the gain is great.
But once people are nearly all employed and

TABLE 14

ThE FINAL ESTIMATE OF THE NATIONAL INCOME PER CAPITA
AND ITS PURCHASING POWER AT ThE PRICE LEVEL OF 1913

1909-1918

Year Popula- National Income Purchasing Power at
tionin Price Level of 1913

Millions Income in Per Capita Income in Per Capita
Billion Income in Billion Income in
Dollars Dollars Dollars Dollars

1909 90.37 $28.8 $319 $30.1 $333
1910 92.23 31.4 340 32.2 349
1911 93.81 333 81.7 338
1912 95.34 83.0 346 33.2 348
1913 97.28 34.4 354 34.4 354

1914 99.19 33.2 335 33.0 333
1915 100.43 36.0 358 35.2 350
1918 101.72 45.4 446 40.7 400
1917 103.06 53.9 523 40.8 396
1918 104.18 61.0 586 38.8 372

Relative Fluctuations: 1913 = 100

1909 98 84 90 88 94
1910 95 91 96 94 99
1911 96 91 94 92 95
1912 98 96 98 97 98
1913 100 100 100 100 100

1914 102 97 95 96 94
1915 103 105 101 102 99
1916 105 182 126 118 113
1917 106 157 148 119 112
1918 107 177 166 113 lOi

the factories a.nd workshops, the mines and
railways, the ships and shops are used at
full capacity, further increases of output slow
down to the rate made possible by current
increase of population, development of natural
resources, construction of new equipment, and
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improvement in methods. And when a large
number of the most effective workers are with-
drawn from industry, as they were in 1918, it is
difficult if not impossible to prevent production in

CHART 16.

FINAL ESTIMATE OF THE INCOME PER CAPITA
AND ITS PURCHASING POWER AT THE PRtOFI

LEVEL OF 1913.
1909-1918.

Based upon Table 14.

physical terms from falling off, however large a
money premium is offered for intense effort.

In some respects, the per capita figures of
Table 14 are more significant than the national
aggregates of Table 13. These per capita
of course increase at a slower rate in goad years,
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and fall off at a faster rate in bad years than do
the aggregates from which they are computed.
When the data are cast into this shape, the decline

CHART 17.

RELATIVE FLUCTUATIONS IN THE FINAL ESTIMATE
OF THE INCOME PER CAPITA AND ITS PURCHAS-

ING POWER AT THE PRiCE LEVEL OP 1913.
1909-1918.

Amounts in 1913 — 100.

in real National Income during American partici-
pation in the war becomes rather marked. The
economic prosperity of 1919 was an illusion so far
as current production of serviceable goods is con-
cenied.

Based upon Table 14.
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It is interesting to compare these new figures
for National Income in money of constant pur-
chasing power with the index numbers of the
physical voimne of production which have re-

15

OF THE FLUOPUATIONS IN THE FINAL
OF THE PURCHASING POWER OF THE NATIONAL INCOME AT

THE PRICE LEVEL OF 1913 WITH FOUR INDEX NUMBERS
• OF THE PHYSICAL VOLUME OF PRODUCTION

1909-1919

Amounts in 1913 = 100
Yeu Relative Purchasing Power Index Numbers of Physical Volums

of the National Income at of Production, Compiled by
the Price Lvel of 1913

Estimate Estimate Final
by by Estimate E. E. Day W. W. Carl W. I.

Sourcea Incomes (1) Stewart Snyder King
of Pro- Received (2) (8) (4)
duction

1909 85
1910 91 95 94 98 95 91 89
1911 89 95 92 89 92 90 88
1912 95 98 97 102 105 97 95
1918 100 100 100 100 100 100 100

1914 94 97 96 98 100 97 96
1916 99 105 102 105 111 104 108
1916 116 120 118 111 116 118 126
1917 118 119 119 114 123 125 119
1918 110 115 118 118 124 129 118
1919 112 107 119 116 110

(1) Review 0! Economic statistics, Harvard University Committee on
Economic Research, Vol. 8, No. 1, January, 1921, p. 20. Weighted according
to values in 1909. Includes 90 Farm Products, 10 Minerals and 88 Products
of Manufactures.

(2) American Economic Review, March, 1921. Includes 91 products.
(8) These figures have not been published. Include 87 commodities.
(4) Bankers' Statistics Corporation, Special Service, Vol. 2, No. 12,

August 24 1920.

cently been made by four statisticians working
independently of each other. It will be seen from
Table 15 that the two estimates of the National
Income in money of constant purchasing power
fluctuate in closer harmony with each other than
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do any two of the index numbers of physical vol-
ume of production. And from Chart 18, it
pears clearly that these two estimates, or rather

CHART 18.

COMPARISON OF THE FLUCTUATIONS IN THE
ESTIMATE OF THE PUTROHASING POWER OP

NATIONAL INCOME AT THE PRICE LEVEL
1913, WITH FOUR INDEX NUMBERS OF

TRE PHYSICAL VOLUME OP PRO-
DUCTION.
1910-1919.

Amounts in 1913 = 100.

Based upon Table 15.

FINAL
THE

OF

the "final estimate" made from them, pursues an
intermediate course through the field covered by
the fluctuations of the physical-production index
numbers. This comparison affords a further
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indication that our results are substantially trust-
worthy.

VII. TOTAL AND PER CAPITA INCOME IN DIFFERENT

In 1919, Sir Josiah Stamp, one of the highest
British authorities on income statistics, made a
careful survey of all recent investigations into the
wealth and income of the chief powers, and as-
sembled his results in a summary table published
in the Journal of the Royal Statistical Society.1
He used the year 1914 a.s base, because that year
"at the outbreak of war, represents the latest date
for which satisfactory statistics are generally
available," and he graded the estimates for the
several countries according to his estimate of
their approximate accuracy.

This work makes it easy to compare our final
estimate of the National Income of the United
States in 1914 with the best estimates for other
countries. In reproducing Sir Josiah Stamp's
table, we have made but three changes. (1)
Pounds sterling are converted into dollars at their
pre-war value. (2) The new estimate for the
United States made by this Bureau is substituted
for Sir Josiah's continuation of Mr. King's 1910

1See the issue for July, 1919, Vol. LXXXII, pp. 441-507.
table is on p. 491.
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figure. (3) This new American figure is put in
Grade I instead of Grade IL Concerning Mr.
King's former figure, Sir Josiah Stamp remarked,
"As the estimate stands, unchecked by any taxa-
tion data, it is in the second grade, but after the
lapse of a few years, such statistics. should be
available from the recently instituted income tax
as to make a much closer estimate possible." 1

We think that time has. come.
The British estimate was made by Professor

A. L. Bowley with a free use of materials drawn
from Sir Josiah Stamp's British lncom,es. It
rests primarily upon income-tax returns, which
include all incomes above £160 ($800) per year,
and upon census data regarding wages and num-
ber of persons following gainful occupations.
This estimate Sir Josiah regards "as perhaps the
most accurate available for any country." The
source of the German estimate is
Volkswohl stand, 1888-1913, by Dr. Heliferich, di-
rector of the Deutsche Bank. Dr. Heliferich
used the Prussian income-tax data—whieh include
incomes as low as 900 marks ($225),—supple-
mented by estimates for evasion, which he puts at
10 per cent., and incomes of untaxed individuals

See Journa' of the Ecyal StaUstica4 Society for July,
Vol. LXXXJI, p. 462.
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whom he credits with an average of 750 marks
($188), per year. These Prussian figures he ap-
plies to the whole German Empire and gets a total
which Sir Josiah Stamp thinks may be 6 per cent.
too high or 9 per cent. too low. The French author-
ity is René Pupin, La Richesse de la France devcjnt
la G'u.erre, 1916. Lacking income-tax data, M.
Pupin made an estimate by sources of production.
The main sources he distinguished are property in
real estate, buildings, securities and banks, "the
effort" of people employed in various industries,
and "capital and labor" engaged in farming, busi-
ness and the liberal professions.. His results are
supposed to be subject to an error of more than 10
but less than 20 per cent. Italian statistics of in-
come are very weak. The figure used here is a. cur-
rent guess adopted by Professor E. L. Bogart in
his book on The Direct Costs of the Pres'e,?vt War,
and is thought liable to an error which may exceed
40 per cent. The Austro-Hungarian estimate is
another guess adopted in default of better figures
by Professor Bogart., For Spain a. rough approxi-
mation has been made by André Barthe from such
data. as he could collect concerning income from
property, wages, salaries, and profits. The Aus-
tralian figures are taken from the War Census of'
1915, when all persons over 18 years of age
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required to report the amount of their property
and incomes,—an undertaking which constitutes
"perhaps the most thorough and complete attempt
that has yet been made to ascertain national
wealth." The Canadian figure rests on a "guess"
made by Sir Robert Giffen in 1903 and may well
be far from the truth. Finally, Sir Josiah Stamp
himself made the Japanese estimate from income-
tax returns, plus a large allowance for evasion, and
an average income of about $120 per year for the
8,500,000 families belonging to the "lower
classes."

From this review, it will be seen that the
United States is the only country for which esti-
mates have been made on the basis both of sources
of production and of incomes received. It is true
that the American income-tax figures are less sat-
isfactory than the British or Prussian, because of
their relatively high exemption limit—$3,000 for
married people in 1914 as against $800 in the
United Kingdom and $225 in Prussia—and be-
cause the administration of the law certainly had
not then and probably has not yet attained as high
.a degree of efficiency as in countries where similar
taxes have been long in operation. For example,
in 1911 the number of persons assessed under the
income tax in Great. Britain was estimated (the
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complicated scheme of schedules makes impossible
an accurate determination) at 5.7 per cent. of all
persons having gainful occupations;' in the
United States the corresponding figures for 1913,
1914 and 1915 were none of them quite one per

TABLE 16

SUMMARY SHOWING THE ESTIMATED NATIONAL AND PER CAP-
ITA INCOME OF VARIOUS COUNTRIES AT THE OUTBREAK

OF WAR IN 1914, AND THE APPROXIMATE ACCURACY
OF THE RESPECTIVE ESTIMATES

Adapted from the Summary by Sir Josiah Stamp, Journal of the Royal
Statistical Society, July, 1919

Country Estimates based. upon A.pprox- National Per
the work of imate Income, Capita

Ac- Millions Income,
curacy; of Dollars Dollars
Grade

United States National Bureau of Eco•
nomic Research I $83,200 $385

United Kingdom Stamp I 10,950 249
Germany Helfferich I 10,460 146
France Pupin fl 7,800 185
Italy IV 8,890 112
Austria-Hungary IV 5.850 102
Spain Barthe IV 1,120 54
Australia Official, Knibbs I 1,260 288
Canada Giffen TV 1,460 195
Japan Stamp III 1,580 29

I. Estimate is not likely to be inaccurate to a greater extent
than 10 per cent.

II. Estimate is not likely to be inaccurate to a greater extent
than 20 per cent.

III. Estimate is not likely to be inaccurat, to a greater extent
than 80 per cent.

IV. Estimate may be inaccurate to a greater extent than 40
per cent.

cent. Still the remarkable agreement between
the 'Bureau's two American estimates made inde-
pendently of each other gives one considerable
confidence in their approximate accuracy even in
1914. It may be added that, since then, the Ameri-
can income-tax data have become relatively more

Compare A. L. Bowley, The Divigion of the Product of
try (1919), 10, 11.
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inclusive than were the British data before the
war. By 1918, the reduction in the exemption
limit, the increase in money incomes, and improve-
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ments in administration had raised the number of
persons reporting incomes over $2,000 to more
than 7 per cent. of all persons gainfully employed.'

'If the returns between one and two thousand dollars be
counted in, nearly 11 per cent. of all personal incomes are
included in the Internal Revenue Bureau's tables. But these
statistics for the lbwest income class have little value for esti-
mating National Income, because they are limited to single
persons, and married people who do not live together.
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Concerning the facts brought out by these inter-
national comparisons, nothing
Sir Josiah

need be added to

20.
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perhaps remark,
higher level of pre-war prices in America (which
is reflected in the per average) cannot dis-
count the immense absolute lead of the States
real wealth, or the rapidity of its increase. The

Stamp's brief commentary: "I may
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he said, "that the generally
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difference between the United Kingdom and Ger-
many is not so considerable as other writers have
suggested, and the effects of the well-known thrift
of the French nation are apparent. The Japanese
are making immense• strides, but over 60 per cent.
of their population are engaged in agriculture,
and live on an amount per head which would be
impossible in Europe—indeed, a comparison with
this leading Eastern nation 's figures brings out"
the fundamental difficulty of comparing the in-
comes of peoples whose scales of value are radi-
cally unlike.'

of the Royai StatfaUcal July, 1919, p. 490.


