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CHAPTER 2
PRELIMINARY STUDIES

§ 2a. An Estimate of the Population of the United States for the
Intercensal Years

In the course of the Present investigation, it has been found essentig
to have a reasonably accurate estimate of the population of the United
States for each of the intercensal vears. The method of mterpolation used
in obtaining the estimates presented in the Statisties] Abstract of the
United States consists in taking onc-tenth of the arithmetic increase sinee
the preceding Census and adding this amount to the Censys figure to find
the population for the next year; similarly the population for each of the
succeeding years is caleulated by adding this same number to the estimate
for the year previous. This process is a straight line extrapolation and has
nothing but simplicity to connnend it, for, when applied, errors of consid-
erable size gradually accumulate as changing conditions affect population
growth. For example, the Census shows a population on January 1,
1920, nearly two millions less than that given by following the method just
described. Is there g more accurate way of estimating the population in
advance of the Censys? If <0, what is it In the hope of answering these
questions, the following study has been made,

For recent years, the Census Bureau has compiled figures showing the
birth rate and the death rate for the registration area and this regist ration
area has been steadily growing larger until it now appears to be fairly rep-
resentative of the country as a whole. The Commissioner of Inmnigration
Presents annual statistics showing the number of aliens adwitted and
departed. It seeted to the Staff of this Bureau that these figures might
readily be used as 5 basis for estimating the Population, year by year.
This view was later endorsed by officials of the United States Census
Burezu.

The inode of procedure followed has been relatively simple. The birth
rate and the death rate are given for the calenday year while immigration
is reported for the fiscal year. By aid of smoothed curves, the birth and
death rates haye been estimated for the fiscal years and the exeess of the
birth rate over the death rate has heen caleulated. The population for
June 30, 1910, has been estimated according to the method employed in
the Statisticg] Abstract. The estimated excess of {he birth rate over the
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PRELIMINARY STUDIES 15

death rate has been applied to this population to find the increase due to
the excess of births over deaths during the fiseal year ending June 30, 1911,
This amount plus the excess of immigration over emigration has becn
added to the population estimate for June 30, 1910, and the resulting sum
has been assumed to be the population for June 30, 1911. This number
has been taken as a new base and the process has been repeated for the
next year—and so cn up to the Census of 1920. The estimate thus arrived
at for January 1, 1920, is in error by approximately half a million, or only
about one-fourth of the eorresponding error resulting from the method of
estimate used in the Statistical Abstract. It has been assumed that the
error was equally distributed among all intercensal years and, by cor-
recting in accordance with this assumption, a revised preliminary estimate
of the population for each year has been secured.

Since the Census estimates of birth and death rates for the various years
are based upon population estimates which are considerably too high for
the last years of the decade, it seeins probable that these reported birth
and death rates are both somewhat too low for the period just mentioned.
Following this assumption, these rates have been increased in the same
ratio that the Census estimate of population bears to the revised prelim-
inary estiinate made according to the procedure described above. These
revised rates have been applied to the revised preliminary estimates of
population and the products have been taken as the net additions to the
population arising from the excess of births over deaths. By use of these
increments and those duc to the excess of immigration over emigration,
the population has been again built up year by year on the basis of the 1910
Census. The estimate obtained in this manner for January 1, 1920, differs
by only 414,000 from the Census count at that date.

This difference has been apportioned equally among the various years
of the decade giving as a final estinate the figures shown in the accom-
panying table.
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TABLE 2A
_.__"::._T‘:_._.‘_', —_
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25.49 | 139 1 1.5 1088 402 95338 | 94.600
25 2¢ 4.1 1.1 11.3 1,088 815 97.278 $6.200
25.0@ 13.6 14 1.3 1110 769 99.194 98,310
24,9 135 1.4 15 1147 50 100428 | go%7
248 4.0 10.8 1.2 1131 126 101.722 101,080
24.6 4.2 10 .4 10.6 1084 216 103.039 102.410
24 .4 7.7 67 103 1067 19 104.182 103 660
24.2 12.9¢ 13 58 o7 21 104.847 104,310
14 tib 7 b 106.357 105.708¢

a Corrected (o account for adjustiments in population used as a base: quantities read from a curve,
"his is an eszimate for the last half of 1919 only.
¢ Ending June 30 of the given vear,
(ensus count for April 15, 1910,

¢ Census cound for January 1. 1920,

J Census Bureau. Birth Statistics Jor the Birth Reyistration Areq of the United States.

¢ Estimated from a smoothed curve produced.

h Seatiztical Abstract of U. 8. for 1919, p. 80,

i Preliminary estimate by Census Bureny.
hj Rates in preceding eolumn times the population calculated by the preliminary method described in
the text.

k From Statistical Abstracte of the 7. S.

{ For mode of derivation. see text,

m Derived from the immediately preceding column by aid of a amoothed curve.

It is true that it would he impossible to obtain results of the degree of
aceuracy here presented were it not for the existence of a Censns count at
each extremity of the period studied. Nevertheless, by following practi-
cally the same method, omitting ouly the adjustments used to make the
data conform to the Census of 1920, it appears that the estimate for Jan-
uary 1, ]920, would be in error by only about $93,000.

It is not improbable that even this degree of error might be reduced
somewhat if one used monthly instead of anunal figures for immigration
and the rates for births and deaths.  Doubtless other refinements might
be introdnced. However, the residual crror after applying the simple
method just presented is unimportant for most practical purposes. It
seems, therefore, that this plan of estimating the population of the United
States for intercensal years is well worthy of the consideration of statis-
ticians.

An interesting hy-product of this study is the light thrown upon the
ultimate apparent effect of the influenza epidemic of 1918 upon the popu-
lation of the country. The fatality caused by the disease was so great
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that the population on January 1, 1919, was but little larger than on
June 30, 1918. This fact is not at all surprising, but the remarkable feature
is that the death rate during 1919 was so nwch reduced (despite the exten-
sive recurrence of influenza in that year) that the population on January
1, 1920, was probably litile if any less than it would have been had the
influenza epidemic not occurred.

These figures lead one to inquire whether influenza ought not to be
regarded principally as a hastener rather than as a primary cause of the
death of its victims. The only other reasonable explanations of the great
fall in the death rate for 1919 would seem to be that influenza had a bene-
ficent effect in stimulating the health of the survivors or that some un-
known cause greatly interfered with the action of deadly discases in 1919.
Neither of these latter assumptions seems as probable as the hypothesis
suggested in the original query.

§ 2b. An Index of the Prices of Consumption Goods Used by Manual
and Clerical Workers’ Families

Data showing the average annual money wages or annual book income
received by any class of workers have little meaning unless such wages or
income are compared with the changes in the average prices of the goods
usually bought by such workers. The recent wide variations in the price
level have made this fact evident even to the most casual observer. It is,
therefore, essential that a reliable index of prices paid for comnodities
consumed by the working classes be at hand.

Recently, the United States Burcau of Labor has published such an
index number covering the years 1913 to date, but it has presented none
for the years 1909 to 1912. The index number worked out by the National
Bureau of Economic Research is the result of an attempt to fill in this gap.
Unfortunately, complete data are not available for all fields; hence it has
been necessary to use estimates of doubtful value in place of actual figures
for certain items. For example, no figures showing the trend of house
rents for the earlier half of the decade have been discovered. Other missing
ite:ns are, fortunately, mostly those of very minor importance.

In constructing the price index, the classification made by the United
States Bureau of Labor has been followed closely, all eommodities heing
divided into six general classes:—namely, Food, Clothing, House Furnish-
ings, Housing, Fuel and Light, and Miscellaneous. In the case of each
group, the index has been constructed to cover the period 1909-1919, the
year 1914 being used as the base year. In deriving the index number here-
with presented, recourse has been had to two apparently distinct but actu-
ally related methods of computation; first, the comparison of aggregates
of actual'prices based upon the estimated quantities used in the base year;
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second, the weighted arithinetic average of relatives, the weights yseq
being likewise the quantities assumed to have been used in the base year.
Since the same base year and the same weights have been used, the two
methods necessarily give identical results—as can easily be demonstrated
by simple arithmetic.

The reason for varying the method lies in the fact that the original data
were partly in the form of actual prices and partly in terms of relative
numbers only. In the case of fuel and light, for cxample, the Bureau of
Labor reports furnish relative numbers from 1909 to 1914 and actual prices
from 1914 to date. Under such circumstances, convenience dictated the
" use of the particular method of computation that involved least labor.
In the main, the procedure was as follows: Aggregates of prices were
computed for the sub-groups; these aggregates were reduced to relative
numbers; and these relatives were then weighted and comnbined to give
the final index.

Foob.

For the food group, the index number constructed by the Bureau of
Labor and published in the Monthly Labor Review each month seems to be
entirely satisfactory and hence has been used. In recent years, that index
number is based upon the year 1913. For our purposes, it has been neces-
sary to adjust it to the common 1914 base. This has been done by dividing
each annual index by the index number given for 1914 and multiplying
the results by 100.

CLOTHING.

The articles of clothing included in this group, and the weights used are
based upon the list given by the Bureau of Labor in the Monthly Labor
Review for November, 1919, pp. 2 to 14—a list showing the actual appor-
tionment of expenditures for clothing by working families of Northern
and Southern Cities. Since it is not easy to find quotations of clothing
prices which are comparable from year to year, it was decided to have
recourse to figures quoted by some mail order house, for by use of the cata-
logue, it is possible to identify with a fair degree of accuracy the same
article in different years. Sears, Rocbuck & Company were kind enough
to place a series of their catalogues at our disposal. From these were
selected forty-threc articles of men’s clothing and forty-four articles of
woinen’s wear, which seemed to be practieally identical in quality through-
out the decade under consideration. The price of each article was then
multiplied by the average number of units purchased per family per year,
as shown by the Bureau of Labor study above mentioned. As the figures
are given for Northern and Southern cities separately, an average weight



PRELIMINARY STUDIES 19

for the country was made by weighting the Northern cities two and the
Southern cities one, the larger weighting being given to the North because
that section is so much more populous.

A total value for each article having been thus caleulated, the values for
the various articles were next summated in order to obtain an aggregate
value for all articles in the given year. The aggregate value for 1914 was
then taken as a base and called 100, and indices for other years were de-
rived by a comparison of the relative sizes of the aggregate values.

House FurNisHINGS.

As in the case of clothing, the weighting system is based upon a list pub-
lished by the Bureau of Labor ! showing the average annual expenditure
by working families in the cities of the United States for various articles
of furniture and the number of each item of furniture purchased each year
by the average family. As in the case of clothing, the prices have been
taken from the annual ? catalogues of Sears, Roebuck & Company. The
method of computation used is identical with that already described for
clothing.

FuerL anp LieHr.

In working up an average index of prices of fuel and light, it was possible
to get satisfactory quotations for coal (anthracite and bituminous), man-
ufactured gas, and electricity.

The prices on January 15th and July 15th of each year from 1914 to
1919 for coal in ton lots for household use are published in the Monthly
Labor Review.® Separate quotations are given for bituminous coal and
two kinds of anthracite, namely, stove and chestnut. The actual prices
for the years 1914 to 1919 were reduced to relatives on the 1914 base.
Relative prices for each of the three items had already been computed by
the Bureau of Labor Statistics for the years 1909-1914,* and were simply
transcribed as quoted.

The mean of the relatives for stove and chestnut coal was used as
representative for anthracite. The relative numbers for anthracite and for
bituminous coal were then weighted by the respective annual costs per
average family in the year 1919 for the two varieties of coal as shown by
figures published in the Monthly Labor Review.®

Manufactured Gas: The average net price per 1000 cubic feet of gas

+ Monthly Labor Reriew, Jan. 1920, pp. 27-34. . .

2 (Clothng priees were taken from the spring catalogue issued Jan. 1st, and furniture prices
from the autumn catalogue issued Sept. 1. The indices for each group have been adjusted
to the middle of the year before computing the average price index for all commodities.

s Monthly Labor Reriew, March, 1920, p. 63

+ Statistical Abstract of the U. S., 1915. p. 531. table 300.
s Monthly Labor Reticw, Sept. 1920, pp. 92-99.
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was computed by taking quotations of the price of gas from a number of
widely distributed cities ! and gcttmg the average of these Quotations,
These averages were reduced to relatives on the 19.1-! base. The annuyaj
cost of gas per average family per year was ascertained from the Bureg,,
of Labor Statistics report * and the relative prices of gus were weighted by
this figure. . .

Electricity: Estimates of the average price per knk_)watt hour of elee.
tricity used in residences in New York City were obtained from the New
York Edison Company, and these were reduced to relative prices on the
1014 base. As in the case of coal and gas the average cost per family
per year was derived from information published in the Monthly Lapor
Review® and the relative prices of electricity were weighted by thig
figure. The sum of the weighted relatives for these various items making
up the fuel and light group, was divided by the sum of the weights useq
and the resulting figure was taken as the index for this group.

Housixg

In their recent investigation into the cost of living, the National Indus-
trial Conference Board made a study of changes in the cost of Shelter?
during the period 1914-1919, using 1914 as the base year. The results of
this study are charted in their report, and from this chart have been read
the index numbers used in making up our average index,

Careful search has failed to bring to light any information whatever
concerning the course of house rents before 1914, As the years 1909 to
1914 were characterized by a relatively stable level of prices, it has seemed
best to assume that house rents remained unchanged during this interval
and hence to use 100 as the index for each year.

MiSCELLANEOUS EXPENDITURES,

In constructing the index number for the niiscellancous group, again
the weights were based upon the information given in the Monthly Labor
Review?  After much difficulty, approximate price quotations were
secured for thirtcen items of this list, namely, railway passenger fares,
telephone rates, street car fares, automobile repairs, automobile tires,
gasoline, moving picture tickets, newspapers, magazines, college tuition,’
room and board at college,’ hotel rates for lodging,* and retail prices
of tobaceo, and these items were assumed to be fairly representative of
the miscellaneous group.

! Statistical Abstract of the U. S.. 1917, p. 539: 1919, p. 576.

* Monthly Labor Keview. Sept. 1920, pp. 92-99,

?* National Indusir_ial Conference Board, Research Report, No. 25, May. 1920.

¢ Nov. 1019, pp. 15-19.
* These items are of mitor importance and henee are weighted lightly,
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The actnal prices of each article were reduced to relatives on the base
1914. The relatives were then weighted by the average cost per family
for each item as shown by the Bureau of Labor study for 1919. The sum
of the products for each year was divided by the sum of the weights for
the same year in order to arrive at the index number for that year.

AVERAGE INDEX FOR ALL ExPENDITURES FOR CoNsuMPTION GooDS.

The average indices for the separate groups having been obtained for
the various years by the methods above described, the next step was to
combine them into an index representing the entire expenditures for con-
sumption goods. This combination was effected by multiplying the indices
by weights representing, for 22 cities in the United States in which the
United States Bureau of Labor Statistics conducted investigations in 1919,
the per cent of all expenditures, devoted to each class of items.! The
actual numbers used as weights are as follows:

ITEM 0> EXPENDITURE PER CENT OF TOTAL
EXPENDITURE
All purposes 100.0
Food. ... . 38.2
Clothing. e 16.6
Housing. . ... ... e 13.4
Fueland Light. .. ......................... 5.3
House Furnishings. ... ...................... 5.1
Miscellaneous. . ... ...l 21.3

‘The sum of the products for each year was divided by the sum of the
weights for the same year to obtain the average index for that year. The
final results of the study are presented in the accompanying table.

The fact that the indices from 1914 to 1919 correspond so closely to
those computed by the Bureau of Labor Statistics makes it appear proba-
ble that the indices for the years 1909 to 1913 are also not far from the
truth. The only important reason for suspecting any greater margin of
error in the earlier years is the absence of rent data for that period. How-
ever, it is improbable that there were variations in this relatively small
item sufficiently great to vitiate materially the average indices for the
whole group. It seems safe, therefore, to use the figures presented as a
representative index of the average prices of those consumption goods pur-
chased by the working classes of our population during the different ycars
of the decade under consideration.

1 Monthly Labor Reticw, October, 1920, p. 65.
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Since the facilities of the United States Bureau of Labor Statistics are
80 much more extensive than any at the conmand of this Bureay, it seems
fair to assume that their index number is the hetter one to follow for the
period actually covered, and henee, in the practical application of the indeyx
number for the purpose of reducing the hook meome of the working classes
to terms of purchasing power, the index number shown in Table 20 js the
one which will actually be used. This is simply the Bureay of Labor Sta-
tistics index carried backward to 1909 by assuming that, for the carlier
years, it varies in the same ratio as the index for a| consumption goos
shown in the first coluwnn of Table 2B.

TABLE 2C

A,v.___-_:_ \\%

A COMPOSITE INDEX NUMBER SHOWING THE AVERAGE PRICES OF

CONSUMPTION GOODS USED BY MANUAL AND CLER 1AL WORKERS,

THE INDEX BEING BASED UPON INVESTIGATIONS BY THE UNITED

STATES BUREAU OF LABOR AND THE NATIONAL BUREAU OF ECO-
NOMIC RESEARCH

Middle of Inlex of Average Retail Prices
Year Buse 1913
l‘)ﬂ‘l ............. 95 .5
l‘)l() .............. 97 .8a
L D AR a8 44
w0 e . 99 a
V8. 100. 6
4.0 T (1) S
OIS 103.
M6, ... ... R 1o, »
917 e e 129 b
ms. I35, b
. 177.3¢
Weo. oo 216 .5

@ National Bureau of Feonomic Research: derived from ‘Table 2B.
5 U. 8. Bureau of Labor, Monthly Labor Review, June, 1420, p. 79.
¢ U. 8. Bureau of Labor, Monthly Labor Review, October, 1920, p. 65.

The more compleie daia are presented in the hope that they may be of
assistance to other workers in this field.

§ 2¢. Price Indices of Consumption Goods Used by the Well-to-do
Classes
Many studies have been made of the changes that have occurred in the
prices of consumption goods bought by the “working people,” but this
Bureau has not succeeded in discovering any index showing variations in
the prices of those commodities consumed by the wealthicr classes. Yet,
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in any study of the changes in the relative welfare of the different sections
of the population, it is, of course, imperative that such an index be avail-
able, especially in timnes of rapidly shifting price levels when quantities
shown in terms of money value are almost meaningless. With the hope of
filling the gap in the available statistics along this line, the computation
of an index of the above mentioned type was undertaken.

It was found that the most feasible form of procedure was first to obtain
relative prices for a number of specific classes of connnodities and then to
compute therefrom a weighted arithmetic average index number, using as
constant weights the relative expenditures in a given year for each class
of articles. The first problemn, then, was to estimate the proportion of
expenditures going for each purpose. -

Recently, the Federal Reserve Board made a study of the apportion-
ment of income made by its employees. The relative distribution there
shown differs somewhat fromn that known to exist for wage workers. It
therefore seemed reasonable to suppose that the apportionment of their
expenditures by persons having still higher incomes would diverge still
more widely from that of the wage earners. With a view to obtaining a
little more light on the question, a number of persons of means were re-
quested by the present investigator to state their views as to the respec-
tive shares of income which were, in general, spent by families having total
expenditures solely for consumption goods amounting to $5,000, $10,000,
$20,000, and $50,000, for

1. Food for themselves and servants.

2. Clothing.

3. Fuel and light. _

4. Housing, including an estimated rent for a residence occupied by the
owner.

5. Money wages of servants.

6. Automobiles and vachts, including maintenance and depreciation.

7. All other purposes.

Only about a dozen of the replies received were in a form which answered
the requirements. However, from even this limited number, it is possible
to discern, as total expenditures change, certain rather definite trends in
the pereentages of income spent for the specified purposes. From these
indications, curves were plotted for each of the various groups, and such
adjustments were made as were necessary to bring the totals to unity.
The final estimates appear in Table 2D.
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TABLE 2D

——m——
SSTIMATE OF THE PERCENTAGES OF TOTAL EXPEN DITURES po
AN I;q()’lz\lg'[?!\’ll‘l’TION GOODS MADE FOR THE PURPOSES SPECIF IED R

. based on Study by Federal Reserve B_o:ml‘of Epgx-uditures; of Its Employees
Esnmateun?lszpon Replies to a Few Questionnaires Submitted by this Bureay

\“%‘
Total ex- Housing. zll::f; Miscellay,.
Pty || Totod of P including Puel Sachts | Wages of Clothing | ‘usio-
for con- per cents  [| guests and "'l“:’!:l:s “‘";l‘: and_their | servants hotee
sumption servants | homes & mainte- furnishings
goods nance
: 92 | 45 [ 143 | n3
100.0 27.2 18.0 3.3 . . ) ]
slgﬁg&lo 100 1 192 | 183 [ 32| 95 | g2 1.9 | 387
15,000 100.0 15.8 18.6 30 10.0 11.5 10.3 308
20,000 100.0 13.7 18.9 28 10.0 12.3 9.3 330
25,000 100.0 12.0 19.2 2.6 10.0 12.7 8.7 318
30.000 100.0 10 4 19.5 2.4 10.0 12.9 8.1 36.7
35,000 100.0 9.1 19.8 2.2 10.0 13.1 7.6 38.2
40,000 100.0 7.9 20.1 2.1 10.0 13.3 7.1 30.5
45,000 1 1000 | 69 | 04 | 19 | 100 B35 | 67| 906
90,000 || 100.0 | 61 | 207 | 18 | 100 137 6.4 | 413
\\\—Q

Were the weights the most vital factor in deternining the trend of the
prices under consideration, it would be sheer folly to trust an estimate
based upon such scanty data as those upon which the tables just presented
rest. However, it is a well-known fact that prices of different classes of
commodities do not move in entirely independent paths but fluctuate i,
somewhai similar ways at the same time. Since this is true, it follows that
even a large change in the weights is likely to produce no radical effect
upon the average index. Hence, if the above estimates are even approx-
imately correct, there is no reason for believing that they will not serve
well enough as weights for the purpose intended.

Our particular needs require an index applicable to groups of persons who
receive incomes from property. The industries of transportation, manu-
facturing, and mining are largely operated by corporations and the own-
ers recerve their incone therefrom mainly in the form of dividends or bond
Interest, It appears from the Statistics of Income for 1917, published by the

mncomes have Increased materially, and it appears probable that today a
family of the same social class would receive enough more income to enable
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weights indicated in Table 2D as applicable to the $25,000 class. When,
however, certain other industries are considered, it is evident that the
average entrepreneur does not have an income in any way approximating
that of the average owner of the stock of the corporations controlling the
highly organized fields. Nevertheless, these people may be sufficiently
wealthy to cause their expenditures to differ materially in their distribu-
tion from those of the working classes. For the propertied classes deriving
their livelihood from such industries, it seems probable that the weights
based upon average expenditures of $5,000 per annum are more appropri-
ate. The relative prices shown in Table 2E have thercfore been multiplied
by the weights representing the $5,000 class, and the weighted average
index thus derived is shown in Table 2G.

The division of expenditures shown in Table 2D is not carried far enough
to furnish an appropriate weight for each of the relative prices actually
available. It has been necessary, therefore, to subdivide some of the orig-
inal groups of commodities in order to arrive at the weights used in Tables
2E and 2F. This process of subdivision has perforce been based upon
rough estimates, as no accurate information on the subject has been dis-
covered.

Price data are available only for certain classes of expenditures, hence
these classes have necessarily been used as typical of all articles or services
purchased. The price estimates have becn collected from a variety of
sources and have been computed with considerable care except in the case
of a few relatively unimportant items. In one or two items such as, for
example, automobile repairing, the estimates are only moderately accurate,
but they are the best obtainable.

For the groups entitled “Food,” “Clothing,” “House Furnishings,”
“Fuel and Light,” and “Housing,”” the same indices have been used that
were computed for the same groups of goods used by the laboring classes.
It is, of course, true that the articles purchased by the wealthy in the way
of clothing, housing, and house furnishings, are of a very different quality
than are those used by the poorer classes. No reason is apparent, however,
why the higher priced articles should on the average, vary in a fashion
much different from that characteristic of the cheaper goods. In the
absence of any definite knowledge concerning this matter, and in view of
the paucity of data, it was felt that it would be a useless expenditure of
effort to attempt to make the indices specified fit more closely the prices
of goods bought by the wealthier classes only.

The data upon which several of the price indices for the minor groups
are based are too heterogeneous and irregular to give one great confidence
in their accuracy.

For the reasons just stated, it is clear that the final average index must



L1681 pus ‘7161
‘2061 10y sfhivnjuny MR PUD 1243 fo snsuay) SIS PatIu(} Ay} wl uasld SaIn3y ay) usomyoq ‘aano Yioowe B jo pre 4q ‘pa)sjodaatuy 4
o) ydeiopa g, 2 auoydaps j, uvoltewy 943 Jo Auoy D "I [Puo[o)) Aq spewr sajvurse Yyanos uodn paseg
"8IBaL 1epus[uo oy patsnlpe ‘naay wuDuLy Yy W ?ﬁc:mw o

013 ‘sradudssou ‘saodas NALDG 1AL 91T puw 'S N ‘sonsnwg 10497 Jo nvalng g ') wodj TIVP IRpIRAMG
PUB ‘suotwjy ‘sanagney;) ‘sa0y1ump ‘sprBuIssnoly pus 8400) ‘uowryojepy ol AT Aipuns jo safem Y1 Jo 9FvIoAR paiydom v s
‘0Z61 ‘ABIA ‘prvog 9UUBIRJU0) [BLISNPU] [BUOL}Y N 2U3 Jo 83 0N 140day yaivavay wod J Uy, .
"SI0 9soy1 d0f ToluuLofut ON p

'S8 puv £311309[0 ‘w0 2}10BIY} U puw Snouturniiq apnjouy  -on) UOSIDIE A3Y X N 9y} Jo
suodas pur ‘g9 'd ‘g1 ‘Yoaspy ‘maraay doqv7 fipgruogy *§ ) oy ‘1eg 'd ‘o161 g N uﬂww Jo poysqy IDIHSHOIG ) UL TIB) GO PaNmgT o

+e-Lg "dd “oz61 ‘Arenuep pun p1z dd ‘GIGY “IOYUIdAON “nawayy oqrT Ajyino oy ug
Apnys SNSIIMIY doqury jo nTang uo pesuq SIyIDM o) p ¥ongRoyr ‘samag jo sandou[eing ayy wody suorwionb woay prndwo)y 4
EU-16 dd “oz61 “‘WnAny nanay woqop fipreo -8 ) v

L9901 0G| 8022 | 829 | 6101 L 201 | T 19T | 8° 131 | sg'621 | #1801 WL g0z east s |l 6161
8 ¥6 1221 19911 1 9°09 | 9101 | 696 L1CL [ G O2 [ 26 21T | 8611 | 6 091 €1 | L#91 ] broer || " S161
¥'68 FLLL 886 | 819 | g 101 | 26 €°C0L | 9°8IT | 0°901 | 9° 111 | %'ggl 6°8Z1 | T'CFI || 8611 || """ " 2161
0S8 VILL)Z6L | 6% (8001 | 86 1'€01 | 2°601 | »6°101 | €66 | 1'8IT O'LITL {8 IIT || 201 )| "~ -~ 9161
968 L'98 1 €% [0GL | %001 | 06 9°00L | 1901 [ 20°001 | 6°26 | 8°86 L'201 1066 [[96e |l - G161
0°00I 1 0°00T | 0°00T | 0°00T | 0001 07001 | 0°00T | 0°001 | 20°001 | 0" 00T 0°00T | 0°001 | 07001 || 0" 101 CUTURIeL
8'E0L [ 0°0GI | 1°601 | 2'96 | 966 S7101 | 9°001 | 9°26 | »0°001 | 2°g01 ¥°C6 1026 {08 |[0001 ! gl8l
L8010 | 1°201 | 9 181 | 0°811 | 3766 97201 | 9°001 | 296 | 07001 | 786 ¥'16 188 1196 |looor | - zie1
Q0N | ¥96 | €26 | 6121 | 686 I'301 | L°66 | 0°96 |»0°001 | ¢ u6 €8 (%8 )z0os || ¢ L6
¥SIL | 986 | €06 | 9°¢0r | g'gg 9901 1 98 |86 [p000l | 256 I'S8 109 (216 ||s86 |- o161
O'6IY | 2901 | #'38 | C'0ct | 626 1201 | %26 |5 %6 |p0'00l | 086 £€e8 | L06 g8 (g6 (|- 6061
cuared £161
¥ ST} -2 s ¢ 831 asng
wnq | joun |“anq | apq |+ Suond | Gomuns |7EHm ) gy | qyay | o ¢ By txopuy
—owr | -ogBry | ~owr -out wang | =pL g fale S -snoyy pus -Injy 101D | s pooyg || o8wio e x
1354. |Q«=< é5< —esum vmzom =AR ﬁo
it ST
0'¢g ez Sz gz g0 10 ] oz | s¢e1t| 6ez e 08 | 601 | o¢r || 0¢or syBrop

0001 Butjrenba $167 ur 38yy uo pasBq 2o1d eAnwpy

6161 NI NOTUHAHIL 000'cz$ ONIAONIS SSVIO YHL J0 SHITINVI X4 QASVHOUNd
8aoon NOILJIWASNOOD A0 SO AIDVUAAY AH.L N1 SNOLLVIYVA JH.L DNIMOHS XHANI NV 40 NOLLVAINAQ THL

% AIIVY ’




A1) jox
MaN Ju Aouady jaxaL], APUGRIN Yl Jo opUFOIN TN £q paystuAn} UOVULIOJUT WOI] PUT SIUIWISILIDADE Jsadedsmou utodj pavwiIsy ¢
PIAOINTD Bulo| suorjBjonb [Iwjol ou ‘sovtad o[ERIlOlM U0 PoRL( I8 S3J1put NI 9], '0)) 0IVYO], uvalauy 9yl £q
POUSTILING UOTIFULIOJUT WL 81894 1919 10§ PUB (MILMLAY Jo yuounpeda(] § '[] JO YU0qLpa { OUI PUB I8PINPOL] 02IDGO,[, PUD 000DG0,], UO
unofing ‘{MEogf samisnpuj JuAL ‘gez 'd 781 ulapmg ‘Sonsholg J0qRT jO Miaing ‘g '[] WOl PIALop 51004 JBI[ILY Jo}) UorjpuLIoju] 4
‘82181 PAItUL) OY} J0§ SOL0GPAIIP [930Y [BNUUT oY) Ul pajonb sojul uodn poseg »
‘S91}ISI9AIUN PUY SIHI[[0D UTOLIRAULY AUIPBI[ JO BANBO[E}BO [uNUUT ul SOINAY WO} paivmo[e) ¢
‘Raoppasn( onuuy s 19Ky M N Ut s0o11d wody poindwo)) o
‘pajBwn}Ed A[YBnod {Bup 21BINDYT 93Ud0[ J0U PO u
‘81894 [[B 10§ PoIBdu0d RIND JO 8218 HWIBY  2IIDUWIWION %o nRquvy) o:M_cES=< [suonBN 2431
£q poysiignd sapqowopny fo $y0OQUDF] [RNUUR OY} UT UJALR ¥)BD 3Y) Wodj pondwod saud aungeo[d 2319 jo s0oud af} JO Xopul UY w
' ‘I[P[IBAB J0u 8oL (1833 'S ;) Y} fo PLUSQY 1DXSYDIS Y} PUB MamRY s un( ul uoArs soo11d D[USA[OTM WOl} poinduio)) ¢
Y 400 i AYY U
S34t} JO S)UDWISTLIDAPE WO} PUB pavog SoLIISNPUL JUA\ I} 10] th:c: W D Koo Aq PoNpa 4o 44 oY) Bumn( 8a0ntd Jo fluopsipy wod g y
“Apnir [wads 0} JuIpI00dB—ID Jod 1500 arvdos 9BRIOAT BB PIIBWIINT [

G 101 0041 9181 0S¢l Lyel 6°0¢1 JAR Y 9°¢al 0°05% R 1 X 1)
0" ¢t 0611 G £91 0'0Fl Foit 003! 0001 Gl 0046 DR 1)1
9'8l11 0°001 ¥'021 0°'021 8601 0'0ct 0001 ¢ 301 000G B AL 11
¥ 901 000l 9°€01 0’00t 0001 0001 97001 S 66 0051 RS 101
L 86 0001 9°101 ¢ 001 0001 0001 9001 G 66 0001 N 1 1)
0°001 0001 0°00% 0001 0001 0001 0°001 0001 07001 RS 4112
166 0001 9°66 0° 00t 0001 0001 8’811 g 101 004 B 1 £ 1
166 0001 8'66 0001 0001 07001 6121 ¢'R6 [ cli6l
586 000t 8°66 07001 0°'001 000t 8 'ell G 86 009 oottt el
6°L6 0°001 L 66 0001 0001 0001 6111 766 0'0¢ AR 1] 1}
¥ 96 006 g 001 0°001 0001 07001 6 LI ¥ 66 0°0¢ SR « | )
FI61 osvg
- xoput b §37BI aplgoq | duony o BOUIZ osdoded | sarmyord amax
ofuIoAT || s #199BIY], | 4 0008(O], ®1oH pu® wood 039[[0D “uBV =SMIN Jutao\
PAY3o agafjoD
0001 Gl 11 0'€ ¥1 ¥0 10 10 S0 RECICEY

6161 NI NOAHAHL 000'62$ DNIANAIS SSVIO THL J0 SAITIAVI A4 QUSVHOUNd
SO0 NOLLAWASNOD 40 SHOIHA HOVHAAV HHL NI SNOLLVIUVA HHL ONIMOHS XAANI NV J0 NOLLVATHIA THL

ponunuo)—aL ATAVL



30 THE ESTIMATE BY SOURCES OF PRODUCTION

be regarded as but a crude approximation to t.h'e truth. It seems to be
established, however, that the prices of commodities bought by the wealth-
ier classes did not rise quite as sharply during 1917, 1918,_:u1d 1919 as dig
the prices of those articles consumed by the poorer fraction of oy popu-
lation. It is believed that the indices shown in Table 2 will gt least
serve somewhat better in reducing the money imcome of the wealthy to
terms of purchasing power than would the Bureau of Labor Statistics
index of the “cost of living” of the working classes and distinetly bettey
than would any index of wholesale prices. Of course neither of the latter
types of indices have been devised for this purpose, and hence canngt be
expected to give satisfactory results if thus misapplied.
The tables on pp. 28 to 31 sunnnarize the results obtained.

TABLE 2F

—
WEIGHTS USED IN COMPUTING THE INDEX OF PRICES OF COMMOD-
ITIES CONSUMED BY PERSONS SPENDING 85000 ANN UALLY FOR
CONSUMPTION GOODS

Automobiles . ... T 4.0
Automobile Repairs. ... - 77 [T 2.1
Automobile Tires. ... [T 1111 2.0
Clothing, . ... 158
Sollege Room and Boand [ [11 11T 1.1
College Tuition. ...\ T 0.4
Rood. ..o 30.0
Eueland Light. ... [0 TTTTI e 3.6

psoline. ... 2.0
House F umishings. ... 6.1

QUSINR oo 19.9
Motel Bill. ... [T 0.7
Mogazines. ... . LTI 0.3
Newing Pieture Shows. ../ [1 1111 1.2

0.4
2.2

gorvants’ Wages..... 11 5.0
uveet Car Fares. /11117 0.8
0.6

0.9

0.9

Telephones. . ..
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TABLE G

A COMPARISON OF THE ESTIMATED INDICES OF THE AVERAG
OF CONSUMPTION GOODS USED BY DIFFERENT %&‘S‘é‘&EJFB!lCIIlES
POPULATION OF THE CONTINENTAL UNITED STATES

Indices < of Prices of Consumption Goods Used by
Middle Families spendin Families s i
of the Manual and clerical 85,000l per & mglzl??o&‘)m pl::mg
Year workers’ families @ | annum on consumption | annum on consumption
goods goods b

1909......... 955 .956 .973
1910......... .978 .977 .988
1911......... .984 .984 .995
1912......... 994 .999 1.000
1913......... 1.00 1.000 1.000
914......... 1.01 1.013 1.010
1915......... 1.03 1.002 . 996
1916......... 1.10 1.088 1.074
19M7......... 1.29 1.252 1.198
1918......... 1.58 1.448 1.364
1919......... 1.773 1.669 1.628
1920......... 2.165

a See Table 2C; indices divided by 100.
b See Table 2E; indices divided by index shown there for 1913.
¢ Prices of 1913 = 1.000

§ 2d. An Estimate of the Industrial Distribution of the Gainfully
Employed Persons in the Continental United States

I. Tue TotAL

The total number of gainfully employed in the United States as reported
by the Census of Occupations includes a large number of farmers’ wives
and children who do a certain amount of agricultural work on the home
farm.

Nearly all members of farmers’ families do some work on the home
farm or in the house and how many of them should be regarded as ‘“‘gain-
fully employed’* is hard to say. The proportion so reported has varied
from one census to the next with the wording of the instructions and from
one district to another at every census with the interpretation put upon
their instructions by different enunierators. Hence the figures for farmers’
wives and children at work on the home farm have no consistent meaning,
and this iterm in the classification of occupations has been excluded from
all the following estimates.

The ratio of the number of remaining male workers to the total popu-
lation has been calculated for each Census year and the curve obtained by
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plotting these figures has been carried for_'war(l from_ 19IQ to l{)lﬁ, an allow-
ance being made for the practical ce‘\qat-lon_of mmmgration during the war
years and for the addition in 1918 of a copsulorablo gmmber .of school |)0}:s
to the list of gainfully employed. By using t.he raho.s obtained from tIn.<
curve as multipliers, products have been obt.mn.o(l which probably approxi-
mate the nunmbers of males gaiafully emplored in each year. .

For a few industries, it has been possible to obtain anmual ratios of the
number of females to the number of mak: employecs. 'l?hvse ra.tio:f have
been adjusted to conform to the Census ratios for all industries in the
Census years. In the intervening years the numbers of .male \\'Qrkom
have been multiplied by the adjusted ratios i order to obtain an estimate
for each year of the number of females working for gain. The addition
of the estimated number of females to the numi:er of males, of course,
gives the figures for the total number of persons gaintu!ly employed.

This number is evidently composed of entrepreneurs ' wnd employes.
The procedure adopted has been to estimate the number of tie for.ner
and subtract it from the total in order to obtain the number working for
wages or salaries. The final results appear in the three top lines of Table
2J.

II. ENTREPRENEURS

Any estimate of the number of entrepreneurs in the various industrial
fields must be based primarily upon the reports of the United States Cen-
sus since State Reports seldom throw any light upon the matter. The
Census classifies the gainfully employed only by occupations but these
figures have been used as the basis of eareful though necessarily somewhat
inaccurate estimates of the number of entrepreneurs in each industry.
In most instances, the occupation of an entrepreneur indicates the indus-
trial field to which he is to be assigned, hence the occupational classifica-
tion is reasonably satisfactory for the purpose at hand. For a nunber of
important industries such as mining, manufacturing, and : sriculture,
the reports for the separate industries record the number of entrepreneurs
in each. The estimates for the other industrial ficlds have been based upon
the Census of Occupations. The estimates thus made for the various
occupations have been added to obtain the probable numbers engaged in
all occupations in the Census years. The respective ratios of the number
of entrepreneurs to the total population have been plotted for the various
Census years and the curve thus obtained has been projected to 1920.
By applying the ratios read from this projected curve to the estimated

. tThe word “entrppreneur:' is used in the customary sense—namely, as a person eonduct-

ing a business at his own risk. Lawyers, peddlom._mvr(‘hants. farmers. and independent

agn?factumm are typical entrepreneurs. Managerial employees are not included under
is term.
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populations for the other years, products have been obtained which are
belicved to represent with souie approach to the truth the total mumber of
entrepreneurs in each of the intercensal years. The estimates for the years
since 1910 have been strengthened by the figures in the Censuses of Man-
ufactures for 1914 and 1919, in the Censuses of the Electrical Industries
for 1912 and 1917, and in the Census of Agriculture for 1919. Since the
Census of Occupations for 1920 has not yet been published, it has been
necessary to assume that the apportiomment of the remaining numnber of
entrepreneurs among the other industries has remained relatively the
same as in 1909.

TABLE 2H

AN ESTIMATE OF THE NUMBER OF EXTREPRENEURS NORMALLY OCCUPIED IN THL
PRINCIPAL INDUSTRIAL FIELDS

Thousands Attached to the Industry in the Year
1900 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 { 1916 | 1917 | 1918 | 1918 ] 1920
All industries . .. || 9.550 | 9.617 | 9,648 9,679 | 9,710 { 9.743 | 9.746 | 9.737 1 9.752 | 9.757 | 9.760 | 9.753

Industry

Agriculture. . .. ..} 6.330 | 6.362 | 6,376 6.588 | 6,400 | 6.410 { 6.418 | 6.425 | 6,432 | 6,438 | 6.443 | 6.448
Mining. ........ 35 34 .33 32 31 30 29 29 28 27 26 26
Laundry.. ...... 16 20 25 30 H 34 3+ 35 36 36 36 37
Construction. . .. 175 174 170 170 163 155 145 135 130 120 130 120
Hand trades..... 228 230 2351 233 235 237 239 239 244 244 254 263
Factory........ 273 72 270 268 252 263 260 256 253 250 246 242
Transportation. . 29 29 29 29 29 28 28 28 28 28 28 28
Banking. ....... 1 4 4 4 1 1 4 1 4 4 1 1
Unclassified

industries. .. .. 2.460 | 2.492 ] 2.510 | 2.525 | 2.560 | 2.582 | 2.580 | 2.58¢ | 2,597 | 2.610 | 2.593 2,590

III. ExrLOYEES

In estimating the number of employees in a given industry, it is neces-
sary to distinguish sharply between the number of persons actually at
work in the field and the number of persons attached to the indusiry. At
all times, some of the persons normally making their living by any given
line of effort are not at their usual tasks. Fortunately for the accuracy
of our coniputations, the fraction of all employeces not at work is usually
t0o small to affect the results materially, but, in times of business depres-
sion, the percentage may run very high and the effects then become of
great moment.

It is usually necessary to deterinine average annual earnings by dividing
the total of wages paid by the total number of employees attached to the
industry. It is sometimes only possible to estimate the average number
of employees actually working in a given field by dividing the total wage
bill by a reported average wage for the period. Evidently then, the ques-
tions of wage rates and numbers of persons employed are so closely inter-
locked that both nust be studied together if an intelligent view of the
entire situation is to be obtained.
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For each of several important fields of industry, the Census Bureau ang
the Interstate Commerce Commiission state the average ! number of per-
sons employed and the total amount paid to those persons w salaries and
wages. At first thought, it might seem that the division of the amount
paid by the average number of employees would show the actual amount
paid each employee. A little computation will, however, make it clear that
the quotient actually represents approximately the average wage received
by an employee who worked constantly during the period designated by
his employer as “full time.”

This rule is necessarily modified somewhat, by the existence of fractiona]
days of work and by overtime. If, for example, John Jones works in the
forenoon and Wm. Smith in the afternoon of 4 given day, the chances are
that both will appear on the payroll and hence will be counted as two men,
If each received $2.00 for his work, only $4.00 is paid out. But $4.00
divided between 2 men gives only $2.00 each which is only half the full-
time daily wage.

The only large ‘ndustry in which the fractional day seems to be common
enough 1o be of serious import is that of coal mining. In this field fractiongl
time seeins to be almost the rule; hence the average wage for miners ob-
tained by dividing the total wage bill by the reported average number of
workers gives a quotient representing the average wage for a day much
shorter than the nominal full-time day in the mines.

In most industries, the error due to the presence of workers employed
for fractional days is probably offset: alinost entirely by the fact that mnany
of the men work longer than the standard number of hours. If, for exam-
ple, Richard Roe puts in three hours overtime and makes $6.00 instead of
the regular $4.00 per day, he is still counted as one man and hence the quo-
tient is distinctly larger than the normal full-time daily wage.

The result obtained, therefore, by dividing the recorded amounts paid
by the recorded number of workers usually represents the average amount
received by a worker who appeared for work every regular work day but
who missed the average number of fractional days and who put in the
average amount of overtime. Siuce in most industries, as just stated, the
amount of overtime probably about balances the time lost through ab-
sences of a part of a day, the hypothetical average employee just referred
to probably carns in the long run approximately the same amount ? as
the one who puts in the nominal full-time day. Nevertheless, owing to
the nature of the data at hand, it follows that whenever a difference exists,
it is the hypothetical average employec rather than the one conforining

putes the average number by adding together the totals actually re-

1 The Census com
ported for the 15th day of each month and dividing by twelve the sum thus obtained.
'tIu busy times, he would put in overtime and earn more: in slack times the reverse would
rue
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to the standard length of working day announced by the employer, who
must, for the purposes of this investigation, be considered a full-time
worker.

It is evident, on the basis of the definition just stated, that although a
minority of employees will earn more than the full-time wage because they
miss fewer than the average number of fractional days or because they put
in over-time, far greater numbers will earn less than the full-time wage
because there will be many days when, on account of sickness, desire for
leisure, personal business matter, or lack of available work, their names
will not appear on the payroll. 1t follows then that the average wage, as
shown by the quotient obtained by dividing the amount paid by the aver-
age number of employees, is, as a rule, distinetly larger than the average
received by the employees who normally obtain a livelihood by working in
the given industry.

From the point of view of production costs, the directly computed
average, (which represents full-time earnings,) may be satisfactory, but
it certainly will not answer if the aiin is to picture the average labor income
of the employees. In a year when many of the workers are idle for two or
three months, there will occur a striking diminution in the total demand
for necessities or customary luxuries even though the figures show that the
average full-time wage has undergone no decline.! A necessary prerequi-
site, therefore, to measuring the income from wages received by the aver-
age person who normally is employed in an industry is the eomputation
for each year of a fraction representing the ratio of the number of days
actually worked by the average employee to the number of days put in by
the hypothetical “full-time” worker.

The computation of such a fraction or ratio is fraught with great diffi-
culties, for practically no extensive data exist which show with any degree
of reliability the amount of unemployment in the various industries for
any year, to say nothing of the fact that there are available no records
comparing the various years of the decade which we are studying.

The United States Census Bureau attempted in 1890 and again in 1900
to secure information in this connection, but the method used had two
serious defects: First, inquiry was made as to the number of months or
parts of months unemployed, and since it is an obvious fact that thousands
of persons are absent from work during many days of the yvear, yet seldom
consecutively for any considerable fraction of a month, it appears certain
that many of those recorded as full-time workers were really unemployed
for an aggregate of time not at all negligible; second, the period covered

'If, for example, the Census wage total is divided by the Census average number employed
the resulting quotients will show no decline as long as wage rates remain constant, even if
half the workers are unemployed.
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by the inquiry was a whole Year, and experience qennnozlsfrates tha.t the
ordinary informant’s memory is too poor to enable him to &1ve much infop.
mation, even for himself, to say nothing of other mofnlx.'rs of the family,
concerning brief periods of uuomplqyment occurrmg  severg) monthg
before. Under these circumnstances, it Seeuss safe to use ghe Censys
figures only as relative and not as absolufe measures of u.nemplo‘mm,t.
The basic data upon which all the estimates are superimposed are the
records of the number of workers employed in Massachusetis factories !

ufacturing are similar in a large measure to those characterizing conditiong
in other industrial fields. The Massachusetts records have been compiled
for many years and have all the earmarks of statistical accuracy, two
characteristics which make themn unique in this field as far g the United
States is concerned.

The fundamenta] assumption in the present study is that workers do
not tend to shift rapidly from one branch of mdustry to another. [If thjs
assumption is true it follows that a curve representing the number of
employees depending for a living upon a great mdustry like manufactur;ng
will show no sharp breaks or rregularities. A further hypothesis which
accords with the views of M. Hornell Hart as expressed in hjs monograph
on “Fluctuations in Unemployment iy Cities of the United States” Is that
in times when wages in any line of enterprise are very high, that industry
may attract to itself 5 number of persons ot normally working for wages;
for example, school boys and girls, women ang girls normally performing
only household duties, and casyal independent workers such g agents,
peddlers, shop keepers and mechanics. The addition of sych persons tends
to produce bumps on the curve representing the totg) number of employees
attached to gl industries, g eyrye which woul( otherwise he nearly smooth.
For example, during 1917 and 1918, the aggregate number of persons
receiving salaries and wages was doubtless noticeably increased by the
addition of boys who left school to join the army and of women and girls
who, for patriotic reasons, sought employment which they believed would

The Censys Bureau in 1890 and also 1900 ettumerated on the basis of
family statements the number of persons who were unemployed in the

11t is impossible to calculate frop, these figures the absolute numbers unemployed for
we do not know how many haye found‘work outside the manwacturing fielq, The data
are then uscfyl only as measures of relative employment,
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preceding year and classified the unemployment into the periods one to
three months, four to six months, and seven to twelve months. The ratio
of the per cent of the workers in each industry unemployed for each of
these periods to the per cent of Massachusetts factory workers shown by
the Census to be unemployed for the same length of time was computed
by this Bureau. For cach industry, six ratios were thus obtained, three
for each of the two Censuses. The six ratios were then averaged and these
averages were recorded.

The next step was to multiply the actual per cent of une:nployment in
Massachusetts factories as estimated from the State Statistics of Manu-
factures for the various years by the average ratios just described. The
resulting products were the preliminary estimates of the per cents of unem-
ployment in each of the different industries in the various years of the
decade. The remainders obtained by subtracting each of these per cents
from 100 werc assumed to represent the ratio of the number of those actu-
ally at work to the number of persons attached to the industry—that is,
normally making their living in this field of endeavor.

The records most commonly available show the average number
actually working in a specified industry. The procedure followed here is
to divide these average numbers by the tentative ratios just mentioned in
order to obtain a preliminary estimate of the number of employces
attached to each of the respective industries. -Since it has been assumed
that the number attached to any large industry as a rule varies slowly and
regularly, the original figures have been plotted as historigrams and these
curves have been smoothed. From the smooth curves thus obtained,
numbers have been read which are assumed to represent approximately
the number of employees attached to each industry in each year. The
resulting numbers and the ratios derived by dividing the number actually
at work by the estimated number attached to the industry are shown in
Tables 21, 2J, and 2K.

After the numbers of employees had been computed for each of the
industries in which records are available, these numbers were summated
for each of the various years. The total number of employees had already
been calculated by a method described on a previous page. It was, then,
only necessary to subtract the total number of employees in the recorded
industries from the total number in all industries in order to arrive at the
estimated number in the unclassified industries, an estimate shown in the
next to the last line of Table 2J. This step completed the classification
of the gainfully employed in so far as necessary for this study.
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TABLE 2I

r———

ST " AVERAGE NUMBER OF EMPU)\'_EI-.‘S ACTUALLY AT WORK 1V
AN FE}{?A?Q‘%?;I%’ER?NCIPAL INDUSTRIAL FIELDS OF THE CONTINENTAL UNITED

STATES —_
Thousands at Work in the Yesr
. —
Todustry 1909 | 1916 | 1918 | 1912 | 1913 | 1914 | 1915 | 101 [ 1o1; 1918
| s | we | s e i 79 [ o8

0 155 159 s 5 7 7 [7 133
{‘3::{1 roction, Lo oo 15160 1450 1 1308 | 1459 1 1538 | 1116 | 1054 | 147 | 1.0 728
Hand tradesa... ) . o1 8051 dlL| 400 | Gus | Caze | a7 28 | Tyg7 558
Factory®...........11 7405 ( 7.370 | 7.500 | 7,930 | 8.000 | 8.001 | 7.993 | 9,353 10.10 | 10459
S ilwaye......i| 1641 | 1.742 1 1.750 | 1.818 | 1.815 [ 1.605 | 1,575 | 174 183 | 37
Buimailway © | Y 15 15 15| 21 20 1) 2 19 19
press. ..’ 57 62 (i 68 68 (i1} 64 72 8t 88
2081 212 216 224 230 25| 232| 937 239 284
3 i 2] 26 24| 22| 2] 28| o276 292| ggs 202
'?‘L'l?;hf:.'if.'.“ ol W3p 1590 180 194 213 | 25| 27 | 3y 278
Telegraph.._ ... . 3t 3] 35| 38| “aa| “3 11 " 52 s

S

@ Includes automobile repairing. blacks_nmitl'gi . tailoring, dressmaking, millinery, shoe tepairing, custom
grist and saw mills, and otﬁ:r similar minor industries. L . )
b Includes lumbering and gas manufacture. ¢ Includes switching and terminal companies,

TABLE 2]

—

 EST1) OF THE TOTAL NUMBER OF GAINFULLY EMPLOYEDg¢ AND Of THE

AN AVE:[:{&TEENUMBER OF EMPLOYEES ATTACHED TO EACH OF THE PRINCIPAL IN-
DUSTRIES OF THE CONTINENTAL UNITED STATES

Thousands of empluyees in the year

try ——
fndustry 1909 { 1910 | 1911 1912 1913 1914 1915 1916 1917 | 1918

tsl Gainfully Em
Topﬁ)}'e;:lt.l . .) ..... 33.910 | 34.858 | 35.581 | 36232 37.101 | 37.252 | 37,522 35.101 ! 38681 | 39981
Tatal Eentrepren'ras]| 9350 9617 | 9648 | 9679 9710 9.743 | 9746 | 9737 9.752 | 9757
Total Employeeso. .|| 21360 25.241 1 25.933 | 26.603 27391 | 27.509 } 27.776 25.304 | 28,920 { 30,224

Employees by Indus
':‘rll?e.s?A(ﬁzultumt 2376 | 2379| 2388 2390 2364 | 2303 23821 2373] 2.928% 2,121

Mining........... 10731 r106{ 1132] 1150 LISO[ 1163 [ 1.1u3 L154] L1441 1108
Laundry........ .. 150 161 172 181 194 193 190 185 174 161
Construction. . .. .. 1385 16001 1619| 1817 L6s I 1427 1,292 LI94 | 1.026 57
Hand tradesa. .. .. 410 421 425 {132 4HE 487 490 181 495 572
Factorye. . . . . 77301 7810) 7970 8.190 8430 8790 | 9.102 9.757 1 10.395 | 169 5

Commercial electric

light & power. . .. 55 61 67 73 79 84 S0 94 98 102
Steam railwayd. . . L705| 1,775 1818 1834 1836 | 1818 L840 | 1842 1856 | 1.958
Pullman.... . | 14 15 16 16 21 22 21 20 20 19
Express. .| T 59 63 (1] 69 71 72 3 76 85 59
‘Transportation by

water. ..., ..., . 224 231 239 243 248 250 252 253 256 275
Street railway. . ... 260 272 282 289 293 295 297 298 209 300
Telephone. ., ... . . 150 163 185 205 218 26 230 242 267 285
Telegraph. .. .. ... 32 A4 37 40 41 42 H 47 53 38
Banking...... ... 150 154 162 168 173 178 18¢ 183 188 193
Unclassified indug-

tries & professions 6823 | 7.376 7.685 | 7.980 83971 8.183 8.175 1 122 7,600 | 6.194
Governmentd, , 1.563 | 1.620 1.671 L727] 1,785 LR66 ) 1,955 2037 | 2601 5,129

—_— i

a Jurludes automobile repairing. blacksmithing, tailoring, dressmaking, millinery, shoe fepairing. custom

grist and saw mills, and other simiJar minor industries,
Includes switching and terminal companies.

¢ Includes lumbering and gas manufacture,

q dtlfodem). state. and local, including the army and navy, publie schools and Rgovernment owned in-
ustries,

¢ Includes stock faising. market gardening, etc. ! See Table 2H.

9 Members of the fumily assisting their parents on the home farms are not included among the grin-
fully employed for Parposes of this study,
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TABLE X

AN ESTIMATE OF THE RATIO OF THE AVERAGE NUMBER OF EMPLOYEES AT WORK
TO THE AVERAGE NUMBER OF EMPLOYEES ATTACHED TO EACH OF CERTAIN
LEADING INDUSTRIAL FIELDS IN THE CONTINENTAL UNITED STATES

Industry 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918
Automobile repair. . . ) .962] 980 | .932 | 044 | .927 | 975 | .978 | .93 | .973 950
Lauudry......... | less | cuss | 924 | 931 | .958 | .805 | .911 | .066 | .971 470
Construction. . .. . ‘057 | o10] 845 902 | 958 | .782 | .816 | .960 | .975 .959
Other hand tradesa Tl os | 031 | 974 ] 47| 012 | 978 | .957 | .873 | 918 } .975
Factoryb. .......... U7 eas | o044 | 0411 068 | 049 | 910 | .878 | .969 | .975 961
Steam railway®. . ... ........ o62 | 981 | 9631 990 | .088 | .873 | 856 | .947 | .988 | 089
Pullman.......coummmnrenns ‘o2 | 982 | 060 | 053 | .979 | 935! 904 | .975 | .979 984
Express. . . .. 063} 085] 963 | 085 | .963 | .887 | .869 | .048 | .989 .989
Transportation by water ... .. ‘027! 917 | 006 | 019 | ‘930 | .899 | .922 | .936 | .934¢ | .925
Street railways.. .. .......... 068 | 977 ]| 970 | 978 | .971 | .43 | .929 982 | .956 977
Telephones. . . .............. 957 | 974 | 070 | 049 ] 9R3 | .952 ] .904 | . 980 | .982 .975
Telegraphs. . ... ............ ‘964 | 064 | 967 | .068 | .950 | .043 | .933 .975 | 979 971

a Tncludes biacksmithing. tailoring. dressmaking, millinery, shoe repairing, custom grist and saw mills,
and other similar minor industries.

b [ncludes lumbering and gas maoufacture.

¢ Includes switching and termilfl companies.





