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| CuarTER XI1I
WAGE STATISTICS IN THE UNITED STATES

The peculiar shortcomings of any inquiry into wages or earnings
by census methods have made it necessary, in order to arrive at an
approximate estimate of real earnings, to supplement the census
material forming the foundation of this monograph with data from
other official sources and, to some extent also, from certain authori-
tative private agencies. This varied assortment of sources relied
upon in working out our results makes it desirable briefly to discuss
the different agencies whose reports are utilized, in order to throw
light upon the methods of collecting the original data, the scope and
limitations of the figures reported and the differences between the
various bodies of data.  In addition to the Bureau of the Census,
the following agencies have been drawn upon for supplementary
data: United States Bureau of Labor Statistics, the New York
State Department of Labor, the Massachusetts Department of
Labor and Industry, the Illinois State Bureau of Labor Statistics,
the Wisconsin Industrial Commission, the New Jersey Bureau of
Labor Statistics, the Federal Reserve Board, and the Iederal
Reserve Bank of New York. The private agencies whose statistics
have been utilized are: The National Bureau of Economic Research
and the National Industrial Conference Board.!

BUREAU OF THE CENSUS

In the case of the Census Bureau, it is naturally necessary to
examine somewhat more thoroughly the development of the statistics
of wages which it has produced, as well as to characterize its present
methods and. point out certain limitations upon its data.?

It was just a little more than 100 years ago that the Census Bureau
first included in its schedules for manufacturing establishments
inquiries dealing with numbers of persons employed and. amounts
paid in wages. The first census of manufactures, taken in 1810,
appears to have made no mention whatever of wages or wage earners.
In the census of 1820 there were questions as to the number of men,
women, and boys and girls, and an inquiry as to the amount annually

1 For a list of sources used and cited in this monograph, see Appendix IV,
3Tn addition to the regular census publications, the writer has consulted and utilized in‘the preparation
of this chapter the typewritten manuseript on Census Wage Statisties prepared for the Bureau of the
Census by Mr, M. 0. Lorenz, ' '
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peid in wages. No explanation is given as to whether the number
of persons related to the average number, the greatest number, or the
number on a certain date. The amount paid in wages is not given
separately for sex and age groups. No census of manufactures was
telen in 1830, but in 1840 the schedule asked for ‘“the number of
men employed” in various mdustnes there was, however, no inquiry
in regard to wages.

It was in the census of 1850 that a definite eflort seems first to have
been made to ascertain the average earnings of persons engaged in
manufacturing industries. The inquiry for this census called for
“the average number of hands employed (males and females sepa-
rately), the average monthly cost of male labor, and the average
monthly cost of femasale labor.” It is evident that there was no
inquiry on the schedule as to the total amount of wages paid, although
it seems likely that the returns in answer to the request for average
monthly cost of labor was used as a basis for estimating the total
annual amount of wages paild. The schedules contained the follow-
ing stipulation: “The average number of hands and the average
monthly wages are to be returned so that by dividing the latter by
the former the result will show the average earnings of individuals.”
It was further stipulated that “In all cases where the employer
boards the hands, the usual charge for board is to be added to the
wages.”’®

* The inquiries relating to employees and wages at the census of
1860 were virtually the same as those of 1850. In the published
tabulation, wages are reported as “annual cost of labor,” -so tha,
as was the case in 1850, the average monthly cost items appear to
have been aggregated to make an annual labor cost item.

A report of the total amount paid in wages during the year was
requested for the first time in the Ninth Census (1870) and was
repeated inthe Tenth Census (1880). In 1870, asin the two preceding
censuses, inquiry was made as to the average number of hands
employed, and this inquiry was subdivided in order to get reports
as to the average number of ‘“‘males above 16 years; females above
15 years; and children and youth.” In 1870 an inquiry was included,
apparently for the first time, asking for the number of months in
active operation.

In the text of the general report on the census of manufactures
in 1880, there is nothing said about average wages or rates of wages.
In the statistical tabulation, however, the total amount paid in
wages is presented for all classes combined and the average number
of hands employed is shown separately for men and for women and
children, as in preceding census years. In connection with the

8 The report on manufactures of the census of 1850 was published in March, 1859, as Sen. Ex. Doc., 35th
Cong., 2d sess., No. 39,




WAGE STATISTICS IN THE UNITED STATES 257

census of 1880, a special investigation of wages was made, the results
of which were compiled and described in a separate report by Mr.
Joseph D. Weeks, special agent of the Census Bureau.*

The Weeks’ report was limited to a presentation of the rates of
wages of the most important classes of employees in 627 establish-
ments in 53 of the more important manufacturing, mechanical, and
mining industries. The report included in addition some further
information bearing on intervals of payment, hours of labor, and
regularity of employment. The original schedules used in this
inquiry provided for a report as to the rates of wages over a series of
years ending with 1880, and in some cases8uch rates were secured for
a period of 30 years. The tables of the report show rates of wages
by occupation, the rate prevailing in each occupation in each year
reported, and the time unit of payment. In a number of cases the
names of the operating companies are given.

In 1890 more attention was paid to the subject of wages than at
any preceding census. Calculation of so-called “‘average wages” 5
was facilitated by publishing the number of wage earners and
the total amount paid in wages in adjoining ecolumns. The
amounts of wages paid to men, women, and children are shown
separately. 'This separation of amounts paid in wages by sex and
age groups was continued in 1899 and in 1904; with the latter year,
however, the practice was discontinued, and since then the amount
paid in wages is not subdivided in respect to the sex and age of the
wage earners to whom it is paid. This omission is of no little impor-
tance in connection with the present analysis, for the reason that if
it had been possible to utilize for the period 1899 to 1925 the separate
amounts paid to men, women, and children, respectively, it would
have been more easily possible accurately to estimate the amounts
of per capita earnings of women and children. Lacking this separa-
tion by sex and age groups, it becomes necessary to rely upon the
assumption that the changes in the wages of women correspond
closely to changes in the wages of men, and, resting on that assump-
tion, to utilize as points of departure the amounts paid to men,
women, and children separately in 1904 and reported in the special
report on earnings of wage earners in Census Bulletin 93.

The census of 1890 (the Eleventh Census) was the occasion of an
attempt to make a new departure in the method of reporting statistics
of wages. An effort was made to ascertain by means of classified
wage tables the actual distribution of wages among men, women, and
children. This table called for the number of employees in each
establishment who were paid specified weekly rates of wages running

{ Report on the Statistics of Wages in the Manufacturing Tndustries. -1886. (571 pp.)
¢ Computed by dividing the amount paid in wages by the number of wage earners. (See initial para.
graph, Ch. XIII, p. 269.)
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from under $5 up to $25 and over, per week, and grouped in dollar
intervals. The form of inquiry was as follows:

o¥ Hawps
npxty RaTes oF Wagss PAID AND AverAcE NUMBER
WEMPLOYED a7 Bace Rare (Nor Incuopive TeosE EMPLOYED

oN PisceEwork): 1890

Mbu]es Fl';amui?g Children
g R WEEE ahove abovo >h
RATES PE e A

TUnder §5. . cvumvam—cmmune v mmmaea S -
$5 and over, but under $6...
$6 and over, but under $7-.
$7 and over, bub under $8_.
$8 and 0ver, DUS URAEE 80 eeoomommmae oo ne e n s e |2 m
$9 and over, bub under $10.. oo rocaa e

$10 and over, but under $12.-
$12 and over, but under $15..
$15 and over, but under $20..
$20 and over, but under $25... .
$25 and over-.- eeemomamnnmneanenaa RN I

The following comment upon this attempt to report wages in the
form of classified frequency distributions is given in the summary
and analysis of results appearing in the report of the Twelfth Census:8

This is an ideal treatment of the wage question according to the matured
statistical experience and experiment of many years in many bureaus and many
countries. If it could have been successfully carried out it would have shown
the actual number of employvees in each wage. group, and would have presented
reliable approximations instead of the vague and meaningless average obtained
by dividing the number of employees into the total amount of wages paid.

Unfortunately this effort was anything but a complete success.
As stated in the report, *This classified method involved a statistical
inquiry of such magnitude that it broke down of its own weight
when the attempt was made to apply it to such an enormous volume
of returns secured through the methods which the census must
employ. Comparatively few of the enumerators in making their
returns gave the necessary amount of time and attention to answering
the complicated questions. The mass of returns was so defective in
that respect that the Census Bureau abandoned any attempt to
tabulate them for the country as a whole.” 7 -

A synopsis covering the period 1820 to 1890 and published in the
reports of the manufactures census of 1905 is reproduced here as
Table 127. Tt indicates the character of the inquiries made regarding
employees and wages in all of the censuses from 1820 to 1890. The
census periods since 1890 are all ineluded within the scope of this
present analysis, and for that reason they are given a somewhat
dli‘?ere_nt. and more detailed description in another place. At this
point it is only,necessary to emphasize the fact that in respect to the

¢ Twelfth Census (1600), Vol, VII, Manufactures, Pt. I, p. exii to exiil.

? Returns from this inquiry were published, ho v ‘
q , Dowever, for the citles withdrawn from the enumorators,
aud appeat With the statistics of citles in Pt. IT of the report on manufactures of the Eleventh Census, '
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inquiries concerning the number of wage earners and the amount
paid in wages, the census of 1899 (commonly referred to as the census
of 1900) marks the beginning of a period which has now run to more
than a quarter of a century, during which time it may truthfully be
said that for the first time the statistics are strictly comparable as

Tasre 127.—PErsoNs TIMPLOYED, SALARIES AND WAams: QuUEsTions UsED
on THE GENERAL ScuEDULE sT CENsuses or 1820, 1840, AND AlL Susse-
quENT CexsusEs Ur To 18901

[The “X* following the question and placc(tlz huntder tl]m year signifies that the question was asked
at year

QUESTIONS ON SCHEDULE 1820 1840 1850 1860 18%0 1880 1850

Amount paid annually in wages._ ... ... _... X e -
Avarage day’'s wages for an ordinary 1aborere - ofaecmeio cmemuecafocona. |l x .
Avcrage day’s wages for 2 skilled mechanic. [ IR IR JON - G
Average monthly cost of fernale 1abor. o caeeecfammmnnfoomanaas X
Avcrage monthly cost of male labor....- | ——— X
Average number of hands employed: Male and
female. ... e cmmm e rmm ] m————— e X X .
Average number of hands employed: Males
above 16 years; females above 15 years; .
children and youth._ [PPSR RS S, X b G .
Clerks or salesmen: Males above 16 years;
females above 15 years; children; average
number employed during the year; total
amount paid in wages during the year...... - —
Greatest number of hands employed ab any {cveeeeofrmuecno-
one time during the year. o ooooeeeon. [
Number of men employed. - X I S
Number of persons employed: Men, women,
hoys, and girlsa oo em e X SRS RVRSEPSPRSUSENN| SPUSURUSUUIVN NYRIRRPN PO NS
Officers and firm members: Males; females;
average number employed during the year; .
total amount paid in wages during the year.. X
Operatives, engineers and other skilled worl-
men, overseers and foremen, or superintend-
ents (not general superinfendents or men-
agers); Males above 16 years; females above
15 years; children; average number employed
during the year; total amount paid in wages
during the year o coeeeecomomocccamnaaen N RS X
Piecework (not included In the foregoing state-
ment):2 Males above 16 years; females abovo
15 years; children.  .ccuovecuicomcecnanmanons - 4 X
Total amount peid in wages during the year._|.
‘Watchmen, laborers, teamsters, and other un-
skilled workmen: Males above 18 years; fo-
males above 15 years; children; average num-
ber employed during the year; total amount -
paid in wages during the year. . ... R X
‘Weekly rates of wages paid and average num- .
ber of hands employed at each rate (not in-
cluding those employed on piecework) [from
under 35 by gradations fo $26 and over]:
Males above 16 years; females above 15 years;
children i mn|men e mmm e a el d o : X

M

1 Census, Manufactures, 1005, Pt. I, p. Ixxxiil. Special reporis of the Census Bureau.

% The “foregoing statement’’ tncluded operatives, engineers, and other skilled workmen, overseers and
foremen, or superintendents (not general superintendents or managers): watchmen, laborers, teamsters,
and other unskilled workmen,

between all of the different census years within the period. Through-
out the 27-year period since the census of 1899, the wage item has
been reported in exactly the same way, namely, as the total amount
paid in wages.?

The number of employees has been reported, during the period
1899-1925, in a form which, although superficially not quite as uni-

8 Since 1004, however, it has not been reported separately for different sex and age groups.
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form as in the case of the wage-payment items, is substantially on a
uniform footing for the whole period. The only important difference
ig that in the first two censuses of the quarter century under review,
namely, those of 1899 and 1904, the average number of wage earners
was based upon reports from the different establishments in response
to & request for ‘‘the average number of wage earners, including
pieceworkers, employed during each month,” whereas in 1909 and
each following manufactures census year, the numbers reported each
month were not the average number employed during the month,
but the actual “number as per pay rolls or time records on the 15th
day of each month * * * 77 Agis indicated in another place,
it is not believed that this difference materially affects the resulting
annual average numbers of wage earners. Under the method of
return used in 1899 and 1904, and under the style followed in 1909
and following census years as well, the monthly returns have been
treated in the same uniform fashion, namely, the monthly numbers
added together and divided by 12, and the resulting quotient pub-
lished in the census returns under the heading ‘“ Wage earners (average
number).” ®

JDuring the period covered by this analysis, there have been two
special inquiries relating to employees and wages.  The first of these
two reports, known as “ The Dewey Report,” published in 1903, made
B wage comparison between censuses of 1889 and 1899.° The second
report utilized the inquiry made in connection with the first quin-
quennial census of manufactures in 1905 and was published in 1908.™

THE DEWEY REPORT

The Dewey report is based on an investigation distinctly selective
in its character. Returns were secured from 33 of the more important
manufacturing industries, and within these 33 industries only a small
proportion of the establishments were reported. The industries and
establishments which were covered, however, were reported in an
extraordinarily careful and detailed fashion. The statistics are

- primarily of weekly rates of wages, weekly earnings being shown in

only a few special cases. The data are quite minutely classified by
occupations and are presented in the form of frequency distributions,
in which the weekly rates are shown in 50-cent classes. Cumulative
percentages are thrown alongside the frequency distributions. Par-
allel arrays of both absolute and cumulative percentages are given
for 1890 and 1900. Not only are the statistics presented in a form

9 Copies of the inquiries pertaining to wage earners and wages in each census year from 1889 to 1925,
inclusive, are printed in the Appendix,

10 Employees and Wages, by Davis R. Dewey, expert speclal agent, Special reports of the Twellth
Census. U. 8. Census Bureau, 1903.

11 Farnings of Wage Earners, Census of Manunfactures, 1905, Bull, 83, U. 8, Census Bureau, The data
refer to the year 1004,
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highly classified according to occupations, within each of the 33
industries shown, but they are also quite well subdivided in respect
to geographic location, although regional classification is not carried
as far as occupational.

The frequency distributions and cumulative percentage arrays for
the different occupational groups make up the bulk of the large
volume containing the Dewey report. These large tables, however,
are condensed into summary form by utilizing the cumulative per-
centages to locate the median and quartile groups of wages and these
median and quartile groups, for rates of wages per week, earnings
per week, or rates per hour, are made up into summary tables show-
ing each of the different industries classified by occupations.

It is significant that Mr, Dewey did not see fit to make any consoli-
dation of his results for the different industries. Notoaly did he feel,
apparently, that he was not warranted in consolidating the 33 in-
dustries to show a final frequency distribution for all industries
combined and for the United States as a whole, but he did not even
consolidate all occupations, sex and age groups, within the different
industries. His nearest approach to consolidation is his grouping of
all occupations of a given sex or age group in a given industry; that
is to say, he shows, for example, all males 16 years and overin the
agricultural-implement industry in all regions, and presents the
frequency distribution of those male wage earners and cumulative
percentages corresponding to that distribution.

On the whole, the Dewey report was probably the most important
and most reliable report on wages which had, up to that time, been
published in the United States. Although it relied upon samples,
those samples were in most cases sufficiently large. The industries
were carefully selected to cover every important kind of manufac-
turing and to include also a sufficiently large number of wage earners
to make the returns representative. Another outstanding merit of
the report is that the data are presented in practically their original
form. A serious defect of the Dewey report is that, as a result of the
frequency distribution method, the report assumes a quite volumi-
nous and unwieldy form. A second and more important defect is
one which is somewhat related to the first, namely, that it nowhere
presents any final or summary results of the investigation as a whole.
The wage earners in each industry are assigned to their particular
occupational group, these groups assembled by geographic regions,
and finally a total is presented for each sex and age group for the
entire industry, but as already remarked, there is no consolidation of
the industries to show what was the general drift of wages during
the decade covered, or to give any idea, even the roughest, of the
average rate of wages,
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Since the Dewey report was published, however, two useful
summaries of it have appeared. The first one was made by Henry
L. Moore, and the second by A. E. James.” Both of these writers
have based their discussions very largely, if not entirely, upon their
own consolidation of the industries reported by Mr. Dewey, Wu}h the
object in each case of showing in & final summary t_he distribution of
wage earners and wage groups in all the industries for the whole
country. The two summary tables presented by Messts. Moore and
2 James are practically identical, except that Mr. James pres?nts not
e only columns of absolute percentages, but also the cumulative per-
" centages, which are not introduced by Mr. Moore.

The use which has been made of the Dewey report in this present
analysis is only a minor and incidental one, because so far as the main
part of this monograph is concerned, it has been necessary to work
in the somewhat foggy atmosphere of census averages. The material
of the Dewey report has not been at all pertinent except in Chapters
X and XTI, which present the results of a special treatment of the
original establishment schedules, with the idea of attempting to show
something about the degree of variation in wages.

E In connection with the study of variability, then, certain parts of
i the Dewey report have been utilized; since even in this subsidiary

- section of our monograph we are still dealing with earnings, no¥
rates, only such industries as reported wages in the form of earnings,
for the Dewey report, are utilized. In Chapter XI an effort was
made to compsare, on the basis of constant purchasing power, the
distribution of earnings shown for 1890 and 1899 in the Dewey
report, with a similar distribution of earnings worked out for the
census year 1919 by transcribing selected establishment records for
that year.®

CENSUS BULLETIN 93

Ry § W S T E W

In the first quinquennial census of manufactures in 1905, the
schedules used were practically the same as those used in 1900, but,
in addition, a statement was asked for from each establishment
giving the number of persons employed at various classified earnings
for the weelk of maximum employment during that census year—
1904. The answers to this special inquiry were in many cases
imperfect, and for this reason the results were not included in the
published general tables covering all establishments, but s separate
bulletin was published covering 123,703 establishments, which

12 Moore, H. L. “The varlability of wages,”” 22 Political Sclence Quarterly, 61~78 (March, 1907).
Jamcs,.A. E “The Dewey report on wages in manufacturing industries In the Unitod Btates,” In
the Publications of the American Statistical Association, September, 1907, pp. 310-344.

13 SIU}ilar comparison is made between the 1919 frequency distribution of earnings and the 1904 distrl
bution in Census Bull, 3.
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constituted 62.9 per cent of the whole number of estabhshments
- reported in the 1904 census.'*

This report is much smaller in volume and much larger in scope;
that is to say, much more of a census of earnings, than was the
Dewey report. It presents the results in the form of frequency
tables of weekly earnings for not less than 333 industries, and similar
frequency tables are given in somewhat greater detail for 25 selected
industries, and in still further detail for 5 selected industries. The
report also presents average weekly earnings computed from the
frequency tables. Summary tables are presented showing the
median groups of earnings and alongside the median are the corre-
sponding average weekly earnings. Census Bulletin 93 reports
average weekly earnings, classified frequency distribution of earnings,
and median groups of earnings not only by elaborate industry divi-
sions, but also by geographic divisions and States.

It is this comprehensive and systematic subdivision of data geo-
graphically and industrially, together with the fact that average
weekly earnings are presented for different sex and age groups in the
different industries and regions, and the fact that it dealt with weekly
earnings rather than weekly rates, that have made Census Bulletin 93
seem to be the most satisfactory census report on wages for the pur-
poses of this present analysis. Accordingly, systematic use has been
made of it in the preparation of the estimates herein presented of the
amounts of annual earnings. In so far as the present analysis deals
with changes in average earnings, rather than the absolute amounts
of those averages, it has made no use whatever of Census Bulletin 93.
In other words, the only section of this monograph which rests in
any degree upon the returns published in Census Bulletin 93 is
Part II, which deals with estimated amounts of per capita annusl
earnings. In that section of the monograph, Census Bulletin 93
is used as.the point of departure for arriving at estimates of the
amounts of annual earnings in the year 1904, and by application of
estimated degrees of change in the census averages from one year to
another, the corresponding amounts for earlier and later periods have
been worked out. Itis true, that in so far as the amounts of average
weekly earnings showing in Census Bulletin 93 are in error, to just
that same degree, at least, the estimated amounts shown in this
monograph must also be in error.- It would indeed be fortunate if it
could be believed that the value of the present estimates of amounts
of earhings rested entirely upon the results shown in Census Bulletin
93. Unfortunately there are other items entering into the present
calculations of amounts of earnings which are probably less safe than
the average weekly earnings data of 1904.%

% Bull. 93, U. 8. Census, Manufactures, 1005 (1904), Earnings of Wage Earners (179 pp.).
15 Thg following suramary table from Census Buil, 03 (p- 11), indicates the form in which the statistics
are presented.
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Unrrop SraTes—SUMMARY oF ALl Waen EArNnus, BY Crmesp-‘n«m Wonrny
EArNINGS, WITH PERrCENTAGES AT IBacy AMmount: 1005
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$6-97. | 262,631 8.0 1, 724 10 18
$7-38. .| 206,012 81

Total earnings for the specified week, $33,185,701; average per wage oarner, $10.00.
CENSUS METHOD OF COLLECTING AND TABULATING RIUVURNS

Since the creation of the permanent Census Bureau, consuses of
manufactures have been taken in five-year intervals only sinco 1900.1
The report in each case covers the operations of the preceding calendar
year, so that in this monograph the consus years covered arvoe 1899,
1904, 1909, 1914, 1919, 1921, 1923, and, in a preliminary form, 1025,
Section 82 of the “The act to provide for the fourteenth and sub-
sequent decennial censuses,” approved March 13, 1919, provided that
thereafter statistics of the products of manufacturing industries should

be secured in each even year relating to products manufactured during .

the odd year; thet is, 1919, 1921, and 1923, etc. Wo have, conse-
quently, 8 biennial census years included in the period under roview,
the years 1921, 1923, and 1925, which with the yoar 1919, give us 3 inter-
vals of 2 years following upon the 4 intervals of 5 years each, which lat-
ter make up the bulk of the 27-year period. The manufnctures census
covers some 356 industrial groups of which 41 of the most important
(comprehending 68 per cent of all manufacturing wago earnors in
1919) are included in the present study.

The schedules in the manufactures census are filled out either by
field agents of the Census Bureau or by the firm, subject to the super-
vision of the enumerator. In so far as consistent with correct returns,
the Census Bureau has endeavored to obtain reports by mail direetly
from the establishments; in any case, however, the figures are cortifiod
to. by the owner or responsible official of the establishment to which
the schedule relates. When completed the schedules are returned to
the Bureau of the Census at Washington, where they are edited by
the division of manufactures. Whenever an entry appears to be in
doubt, it is verified by communication with the establishment from
which the schedule was received. * The material is then tabulated by
States, industries, sex and age groups, etc., and, after verification,
published.,

18 From 1919 these censuses heve been bisnnial,
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THE ALDRICH REPORT

Before discussing the wage statistics of other governmental agencies,
mention should perhaps be made of the Aldrich report on wages. In
connection with the preparation of the report of the Senate Commit-
tee on Finance on wholesale prices, wages, and transportation, Mr.
R. P. Faulkner, acting as statistician for the commlttee, prepared the
tables of wages which appeared ‘therein and in the construction of
them use was made for the first time in connection with wage statis-
tics of the device of index numbers.'” The use of relatives, or index
numbers, to show the rise or fall in wages over periods of time, con-
stitutes one of the very few great improvements that have been made
in methods of dealing with wage statistics. . Another, and perhaps the
only other, being the use of classified (frequency) wage tables. In the
Aldrich report daily rates of wages for each year from 1840 to 1891
were obtained from actual pay rolls in 22 industries, of which 21 were
shown in the final tables. The number of distinct series of quota-~
tions, or wage rates, from 1860 to 1891 was 543, many of these covering
the same occupation in different establishments 6f the same industry.
The daily wages paid in January, 1860, were taken as the base or
standard of each wage series presented and an index number cal-
culated for each year backward to 1840 and forward to 1891. The

daily wage rate for each occupation was obtained by averaging the
reported daily wage rate for each different employee in that occupa~
tion. From the rates for occupations arrived at in this fashion, index
numbers, or relatives, were calculated with the year 1860 as base.

THE UNITED STATES BUREAU OF LABOR STATISTICS

The United States Bureau of Labor Statistics is the only important
agency of the Federal Government, besides the Census Bureau, which
has produced any considerable body of wage statistics for manu-
facturing industries. Its first series of wage statistics followed, in
a general way, the method of Mr. Faulkner in the Aldrich report.
The bureau, however, improved upon the Faulkner model and very
considerably increased the scope of the data. The information
collected and published by the Bureau of Labor Statistics concerning
wages and hours of labor are divided into two general classes: Union
scales of wages and hours of labor, for which the data are obtained
from labor union officials; and statistics of wages (in the form of
rates or earnings) and hours for which the data are obtained from
pay roll records, through employe1s and without regard to whether the
employee is 8 union member ornot. We are primarily concerned with
the statistics of the latter type. They have been collected more or

7 Wholesale I’rices ‘Wages, and Transportation, Senate Reoort No. 1394, by Mr, Aldrich, Senate Com-
mittee on Finance, Mar. 3, 1893.
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less continuously since 1890, with the exception that for certain
industries data are not collected as often as once a year, but biennially
or, in a few cases, even less often.

From the data secured from pay rolls the following items of wage
statistics are developed: Average hourly wage rates; average sched-
uled (or full-time) hours of labor per week, or other pay-roll period;
average hours actually worked per pay-roll period; average full-time
earnings of employees per pay-roll period; and average actual earnings
of employees per week or other pay-roll period. The averages given
in the published reports are for representative weekly, monthly, or
other pay-roll periods during the year, and comparable averages are
given, when available, for corresponding periods in previous years.
Index numbers are utilized for making these time comparisons.®® In
making the present analysis, however, we are less concerned with the
Bureau of Labor Statistics’ figures on wages and hours of labor than
we are with a certain statistical by-product of its series of figures on
the volume of employment which has been reported monthly since
the year 1915,

In connection with this inquiry into the volume of employment,
the bureaus published monthly the total number of employees and
total amount of pay rolls in a large number of establishments in
manufacturing industries of the United States. Recently this work
has been greatly enlarged, until it now covers 4,000 establishments
in 54 selected industries, employing over 3,000,000 persons. The
industries included coincide very closely with the 41 selected ndus-
tries used in this monograph. Data are secured for the pay-roll
period ending nearest the 15th of each month. In its periodic
reports published monthly in the Labor Review, the bureau now
shows a ‘“‘comparison of per capita earnings” in each month with
per capita earnings in the preceding month for each of the 54 indus-
tries. These comparisons are put in the form of month-to-month
percentages of change, up or down, as the case may be, and arrived
at by first dividing the amount of pay roll (which is the amount
paid in wages) by the number of employees on the pay roll for that
pay period and ascertaining the ratio of increase or decrease between
the quotient so obtained and quotient which had already been
obtained, in similar fashion, for the preceding month. The quotients
themselves, that is to say, the amounts of per capita earnings, as
they might be called, are not published by the bureau. As has already
been intimated, there would seem to be quite as much justification
for the publication of such figures as representing average earnings
as there is for the States of Massachusetts and New York to pub-
lish such quotients as ““average earnings,” and as there is for the

83ae U, 8. Bureau of Labor Statistics Bull, 326, *Methods of procuring and computing statistical infor
mation of the U. 8. Bureau of Labor Statistigs,” ‘
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Census Bureau to divide the annual amount paid in wages by its
sverage number of employees and to call the result “‘average earn-
ings.” At all events, the month-to-month percentages of change in
per capita earnings, issued by the Bureau of Labor Statistics, has
been utilized, as explained in Chapter XIX, to interpolate for the
intercensal years amounts corresponding to the average wage item
of the census year, derived directly from the census records.

In connection with the process of converting money earnings into
real (or commodity) earnings, large use is made in this monograph
of the retail price cost of living indices published by the United
States Bureau of Labor Statistics, _

STATE BUREAUS OF LABOR STATISTICS

Brief mention should perhaps be made of the small handful of
States which, through their bureaus of labor statistics, pubhsh
statistics of per capita earnings, or issue their wage statistics in
such form as to make it easily possible to derive per capita earnings
from their published figures. The States which deserve special
mention, for this reason, are New York, Massachusetts, Illinois,
and Wisconsin. It should be made clear that, in the interpolation
of the intercensal years for the analysis contained herein, the Bureaun
of Labor Statistics per capita earnings ratios were not relied upon
alone, but were consolidated with similar per capita earnings figures
from the States of New York, Massachusetts, Illinois, and Wis-
consin. The interpolation of intercensal years for those 12 of our
41 industries which the United States Bureau of Labor Statistics
has been covering since 1915 has been made for the period from
1914 to 1925 by use of the Bureau of Labor Statistics’ data alone,
on account of the fact that the industrial classification used by the
different States mentioned was not sufficiently uniform to admit of
consolidation along industrial lines. For the period 1899 to 1914,
State materials alone have been relied upon. In addition to the States
already mentioned, the volume of employment figures of New
Jersey were utilized in a supplementary way in the computation of
an index of employment by the least squares method. The New
Jersey Series of employment figures has now been discontinued.

NONGOVERNMENTAL AGENCIES

Only one nongovernmental source of statistical material has been
relied upon to any considerable extent in this monograph. That
agency is the National Bureau of Economic Research. The report
published by that bureau on Employment, Hours, and Earnings in
Prosperity and Depression, has seemed to furnish the most reliable

20142°--29——19
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material for constructing a bench mark from which to measure the
actual amount of unemployment at different points along the employ-
‘ment curve. Even this report is semiofficial inasmuch as it embodies
“the results of an inquiry conducted by the National Bureau of
Economic Research, with the help of the Bureau of Markets and
Crop Estimates and the Bureau of the Census for the President’s
Conference on Unemployment.”’ ** The National Bureau’s results
have also been utilized in one or two other ways, as will appear in
the context where its work is referred to. Its classification of the
country into 3 geographic regions and into 6 industrial divisions, has
also been combined with the census classification into 14 industrial
groups and 9 geographic divisions.

One table published by the National Industrial Conference Board
has been included to throw some light upon the degree of parallelism
in the changes which take place in earnings as between male and
female and skilled and semiskilled workers.

1*'W. I. King, Employment, Hours, and Earnings in Prosperity.and Depression, United States, 1920~
1922, New York National Bureau of Economic Resoarch, 1923,



CHAPTER XIIT

THE CENSUS AVERAGE WAGE

In entering upon the discussion that occupies this chapter, it can
not be too sharply emphasized that the expression ‘‘census average
wage’’ does not refer to any statistical term actually published by
the Bureau of the Census; it is used throughout this monogmph to
identify the quotient obtmned by dividing the amount paid in wages
by the average number of wage earners, both these latter terms being
regularly pubhshed by the Census Buresau.

FORM OF ORIGINAL INQUIRY

_ The information regarding employees and wages asked for on the
original schedules sent out by the manufactures division of the Census
Office has been practically uniform throughout the period covered
by this analysis. In each manufactures census year the schedule
has asked employers to report under Item 5: ““Wage earners, in-
cluding pieceworkers; number as per pay rolls or time records on
15th day of each month of period covered by this report, if data are
available for that day. If data are not available for the 15th of the
month they are to be reported for the nearest representative day.”
This is the wording which appears in the 1919 and 1914 census sched-
ules. This item takes practically the same form also in the cen-
suses of 1899, 1904, and 1909. In the manuf&'ctures census schedule
of 1921 the item reads “Wage earners, including pieceworkers
employed on the 15th day of each month, or nedrest representative
day, in the establishment here reported * * *?’ The wording
for the 1923 and 1925 census schedules is practioally,the same.
The second and only other important item with which we have to
deal in this book is No. 6, which asks for the total amount paid in
salaries and wages during the year covered by the report. The sub-
division of this item with which we are especially concerned is the
one reading ‘“wage earners, including pieceworkers.” Again the
quotation is from the general schedule of the census of manufactures
for 1919. The wording on the 1914 schedule is identical and on all
earlier schedules for the period in which we are interested the language
is almost exactly the same. On the 1921 and 1923 schedules the
corresponding item is No. 3, marked ‘‘salaries or wage payments,”
and the subdivision of this item In which we are interested in sub-
division “b”—*‘total amount of wages for period covered by this

report.”
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The only other schedule items with which we are at all concerned
(and we are interested in them only in a very incidental way) are
Inquiries 3 and 7, which ask, respectively, for the number of salaried
employees of each sex, including a separate report for “clerks,
stenographers, salesmen, ete.,”” on the pay roll on December 15, or
nearest representative day, of the manufactures census year, and
for the time the establishment was in operation in days per year and
the number of hours normally worked by wage earners per shift
and per week. Of the two schedule inquiries with which we are here
chiefly concerned; the wage-payment inquiry and the one concern-
ing the number of wage earners, the former only can "be answered
by entry of a single amount. The other inquiry, regardmg the num-
ber of wage earners, asks for 12 separate items, giving the number
as per pay roll on the 15th day of each month of the census year.
These figures are reported in the original monthly form in certain
parts of the published reports of the census of manufactures, but we
are not concerned with them in that form. Since the amount paid
in wages is not reported monthly but only for the year as a whole,
it becomes necessary to convert the monthly number of wage earners
into some sort of yearly average. The census computes this average
in the following fashion:

The number of employees, both male and female combined, on
the pay rolls for each month are added together and the aggregate
of these items is divided by 12. This procedure is followed whether
or not the establishment operated throughout the year. If the
establishment operated only six months of the year, the established
procedure has involved the summation of the numbers of employees
on the pay rolls in each of the six months during which the plant was
in operation and the division of that aggregate by 12. The effect of
this particular method of arriving at an annual average number of
wage earners is discussed in another place in some detail. (See
p. 277 et seq.) = It suffices here to call attention to the fact that
an average so caleulated would on the face of it seem to represent
an average nurnber of full-year workers and produce, therefore, when
divided into the total amount paid in wages, an average amount of
full-time earnings. In the report of the Census Bureau this mean
number, so derived, is called the * average number of wage earners.”

In undertaking, then, to find out from census material something
about the per capita amounts of earnings received by wage earners, or
something about the changes which have taken place in those amounts,
there are at hand for different geographic jurisdictions and different
industries, the two items reported by the census as ‘“wage earners,
average number”’ and ‘“wages” (i. e., the amount paid in wages).
Practically nothing else is available. Certain other items, such as
the number of days In operation during the year and to a less extent
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the monthly fluctuation in the numbers of wage earners employed,
may be brought in, in an auxilliary way, to help with the adjustment
and interpretation of the results obtained by use of the two main
items referred to. Fortunately, in making the present analysis the
writer hasnot been confined to the census material. Thismaterial has
constituted the foundation and point of departure, but auxilliary
use has been made of other official statistics published by the Govern-
ment and, to a slight extent, also, of unofficial data issued from
authoritative private agencies.

THE CENSUS AVERAGE WAGH!

It would seem that the first and most obvious thing to be done with
the two items (wages and wage earners) is to divide one by the other.

The quotient obtained by dividing the amount paid in wages by
the census average number of employees (referred to hereafter as the
“census average wage’’) would at first blush seem to represent a
legitimate average wage or average amount of earnings. Further
examination, however, reveals the fact that largely because of the
peculiar way in which the average number of employees is computed,
this quotient is by no means all that it appears to be. Itis, of course,
to be expected that such an average would have the usual short-
. comings of an average; and it does have them. What is worse, it has
the additional defect that itnot only does what all averages do, conceal
variations which may be extremely wide, but it also fails to indicate
what even as a mere average it would naturally be expected to indicate:
It does not measure the amounts of earnings with even an approxi-
mate accuracy. It will be seen that it does measure, with what is
believed to be a very close approximation to accuracy, the changes
in full-time earnings as distinguished from actual earnings, and this
feature is utilized to the fullest extent in applying the average wage
figures to the purposes of this inquiry.

In the census years 1880, 1890, and 1900 the Bureau of the Census
did divide the amount paid in wages by the average number
of employees and the results of these divisions for these census years,
classified by States and Territories and by industries, are published
in the printed report of the Twelfth Census.? The division was also
made in the manufactures census of 1904. Since 1904 there has been
no attempt made to divide amounts paid in wages by the number of
wage earners, and there have been no figures published that purport
to show annual earnings.

1 See initial paragraph of this chapter, p. 269. :
1 Twelfth Census, Manufactures, Pt. I, pp. exv to cxxii. = They are published in connection with a “Sum-
mary and Analysis of Results” and are accompanied by a rather emphatie textisl eriticism, chiefly directed

against such so-called average earnings.
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The difficulty, as already indicated, results largely from the method
of computing the average number of employees. The Census Bureau
In 1900 was perfectly aware of the anomalous character of this
average. In the analysis of the results in- the report of the Twelfth
Census, referred to above, there occurs the following comment upon
this average:

On account of the varying numbers of employees in a manufacturing establish-
ment during a given year, due to change of employment and to seasonal trade
conditions, it is becoming more and more difficult to establish a statistical term
which will accurately represent the number of wage earners to be used aa a
divisor into the total amount of wages paid in order to derive a quotient to
serve as o wage average. The average number of persons stated in the schedule
as employed by months during the census year is a variable and, to some extent,
an arbitrary figure, not properly comparable with the total amount paid in wages
during the same periods, which amount is a fixed sum paid, not to the average
number of persons employed, but to all persons employed, many of them for a
few weeks or days only. . )

The tables of the Twelfth Census showing “average annusl
earnings” indicate, for all sex and age groups for all industries and for
all geographic regions combined, that the average annual earnings in
1830 were $346.91 and the corresponding earnings for 1890 were
$444.83. The report of the Eleventh Census in commenting upon
these two figures, says that “owing to the differences in form and
scope of the inquiry in 1890, as compared with that of 1880, pre-
viously referred to, neither of these average annual sarnings (amounts)
for 1890 should be accepted as the exact increase during the decade.”’?
In the discussion of these figures in the analysis of results in the
Report on Manufactures of the Twelfth Census, it is stated that
“those who are familiar with the conditions of industry at the two
periods above referred to (1880 and 1890) are quite aware that neither
the stated increase of average earnings, amounting to about 28 per
cent, nor any increase approximating thereto occurred.” The report
of the Twelfth Census states finally that “for the purpose of any such
comparison the figures were worthless, owing to the general con-
ditions under which such figures must always be obtained for a
census, the radically different phraseology of the two schedules and the
different methods of computing the results.’ ¢

Then, after presenting comparative figures for average annual
earnings in 1880, 1890, and 1900, the Twelfth Census report (1900)
concludes that “considerations of this character justified’ the Census
Bureau in affirming with all possible emphasis that the attempt to
obtain the average earnings from the censis figures, or to establish
an average wage in the several census periods through the use of
these statistics, is a false use of them and is not justified under any

* Eleventh Census, Manufactures, Pt. T, p. 18,
{Twellth Census, Manufactures, Pt. I, p. exlii,
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circumstances.”® The official strictures above quoted made by the
Census Bureau upon its own data and upon the process of dividing
wage payment by average wage earners, were, in the opinion of the
present writer, fully justified at the time. Similar strictures, how-
ever, can be applied with less force to the period since 1900.

The problem of computation of average annual earnings received
some further discussion and criticism, in the report of the 1904
census of manufactures, the latter being in this case somewhat more
favorable.® Special emphasis was laid upon a defect in the quotient
of wages divided by workers which is necessarily inherent in any
average, especially when the items averaged are statistical conglom-
erates. The census of 1904 reports wages paid and the number of
‘wage earners by mdustrles without maklng the division of one by
the other.

The census malkes no distinetion, in the matter of wages paid,
between male, female, and juvenile employees, and in none of its
published figures does it make any separation of the different kinds
of labor, marking off hlghly skilled from' semiskilled and unskilled.
There is no distinction made between the different qualities of labor
which are reflected in different occupations. In the language used
in the discussion of the subject in the 1905 census of manufactures—
“it must never be assumed that the result (of dividing wages by
wage earners) shows the average annual earnings of ‘& machinist or
of ‘a weaver, or of a laborer, or of a wage earner in any other oceupa-~
tion; or that it is the earnings of the average person working a whole
year, or those of a group employed six months, or a month, or any
other period of time.” 7 In the same place the official commentator
goes on to say that the census average wageissimply * *  * the
annual earnings in each case of a complex average unit or artificial
person.” e continues: ‘““This average unit is the average of wage
earners of heterogeneous occupations and rates of pay, working for
varying lengths of time, in each Industry, each State, and the
United States, respectively. But it gives a quantitative statement
of average annual earnings, which is the only statement easily
grasped; presents a general idea regarding wage earners as a whole;
and furnishes results by which, character of elements and methods
of computation being clearly stated and understood, complex condi-
tions can be interpreted.”?® This discussion in the report of the 1905
census concludes that, with this distinct appreciation of the limitations
within which this average is to be used and interpreted, it “has a
practical value.”” The important requisites, it is pointed out in the
same place, are ‘“that from census to census, methods should remain

.. & Twelfth Census, Manufactures, Pt. I, p. exvil,
¢ Special reports of the census of manufactures, Pt. I, pp. Ixxxix to xoviil.
. 7 Census, Manufactures, 1905, Pt. I, p. Ixxxix,
Report, Manufactures, 1905, loc. cit., p. xc.
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the same and that the average number be obtained with all accuracy.”
Admission finally is made that efforts to attain these conditions had
not at any time proved wholly successful. .

In the report of the Thirteenth Census (1910), after stating that

no attempt had been made to calculate an average wage, and that
“such a broad average would have very little significance,” the fol-
lowing comment was made: : ’
* % *' guch a caleulated average would not in any case show the average
annual earnings of wage earners, since the average number of wage earners from
which it would have to be caleulated does not represent the aciual number of
different persons engaged in manufacturing industries, but represents the number
who would be required o perform the work accomplished if all were continuously
employed.?

In the report of the Fourteenth Census (1920) the following state-
ment is made: 4

The Census Bureau has not undertaken to calculate the average earnings of
either salaried employees or wage earners. Such averages would possess little
real value, because they would be based on the earnings of employees of both
sexes, of all ages and of widely varying degrees of skill. Turthermore, so far as
wage earners are concerned, it would be impossible to cdleulate accurately even
80 simple an average as this, since the number of wage earners fluctuates from
month to month, in every industry, in some cases to a very great extent. The
Census Bureau’s figures for wage earners * ¥ * gre averages based on the
number employed on the 15th of each month, and while representing the number
to whom, according to the pay rolls, wages were paid on that date, no doubt
represent a lorger number in any industry than would be required to perform the
work if all were continuously employed during the year.1®

The statement in the Thirteenth Census does not seem to have
made sufficient allowance for the pay-roll padding which results
from labor turnover; the Fourteenth Census statement is more
accurate. The census figure for wage earners is unquestionably too
large accurately to stand for the equivalent number of full-time
workers, When divided into the amount paid in wages, therefore,
it gives an average-earnings figure which is too small accurately to
reflect full-time earnings. Moreover, as is explained elsewhere, it
usually is either too large or too small to reflect actual earnings.

) It seems to the present writer that in some respects the interpreta~
tion given the census average wage! in'the discussion of it in the 1905
report is distinetly favorable; it also seems to him that the earlier
discussion in the report of the Twelfth Census was in some respects
unduly cautious. The writer does not believe that the census aver-

1Sea initial paragraph of this chapter, p, 269,
:Thirteenth Census, Vol. VIII. Manufactures, p. 28, ' e
; :.h Foll;tteenth Census, Vol VIII.. Manu!_aotures, p.10. Essentially the same statement s is contained
r.}\.3 i © last sentence of this excerpt is made in the reports of the manufactures censuses of 1021 and 1923,
( uef::gl %c;nsus of Manufactures, 1921, p, 8; Biennial Census of Mahufactures, 1823, p. 7
o ¢ Biennial G_ensus ot Manufactures, 1923, there is explieit recognition of the effect of labor turnover
:g;ﬁoy eeos ocgfsgs st]atlstics olf1 wgge ez;;ners: ““The pay rolls in many cases contained the names of part-time
» 01 employees who have been Iaid off temporari]
& fow dus prior £ fog omm o PATE bx e 3¢! ¥, or of persons whosg services had tgrm inated
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age wage, as it now can be figured on the basis of original data avail-
able since 1899, can be characterized by the language used in his
report on wages for the Tenth Census by Mr. Joseph D. Weeks in
reference to the census average wage of that earlier period. He
declared that it really “represents nothing but the result of the
division of one number by another.” 2 The present writer does
not believe that the official criticism, above cited, of the census
average wage, on the basis on which it then had to be worked out,
has nearly so much force in reference to the period since 1899.

The chief reason for the criticisms in the earlier period was the
lack of uniformity in the form in which the original information was
returned. But since 1899, uniformity has been established and the
two items which are to be divided, one by the other, have been re-
ported in essentially identical form.

DEFECTS OF THE CENSUS AVERAGE!'

In other respects, however, we are forced to conclude tHat certain
of the defects pointed out above remain inherent in the average
wage payment item up to the present time. Among these is' the fact
that no adequate separation is made in the amount paid in wages
g0 as to make possible the allocation of parts of it to different kinds
of labor, such as skilled labor, unskilled labor, etc. The other factor
in the census average—thatis, the number of wage earners—is (some-
what less seriously) deficient in the same way. It is classified by
sex and age groups, but not by occupation or by any other criterion
that might separate different kinds of labor. The necessary result
of this weakness in both terms which enter into the average wage is
to make it an average of somewhat doubtful character. It is not
surprising that since 1899 the Census Burea,u has refrained from
publishing it.

The character of the two factors entering into the average Wage
payment makes it something similar to what we would have if we
reported in our price statistics the single average price for any given
year of butter, eggs, and cheese. We have in the census average
almost as much of a “catch-all”’ mean, when we report that the
average earnings during a given year of the laborers, semiskilled
operatives, and highly skilled mechanics in a textile mill, for example,
is a'certain sum. This defect is with us yet and any interpretation
of the resulting figures must reckon with it. Further, it seems
evident that we must confirm the earlier strictures upon the value
of the census average wage, in so far as those strictures question the
value of the average as showing the amounts of earnings at the
different periods. The present writer does not believe that even

1806 initial paragraph of this chapter; p. 269.
1 Report of the Tenth Census, Vol. II, p. 6.
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now, with uniform census methods for securing the original informa-
tion, this census average wage correctly shows amounts of earn-
ings—either full-time or actual. What it does seem correctly to
measure, and what it appears to have measured very faithfully
during the last quarter century, is the degree of change in full-time
earnings. The use made of it in this monograph, therefore, is that
of an indicator of such ratios of change. Other expedients, which
in themselves are not too satisfactory, but which are believed to be
superior to the method of reliance on the census average, are utilized
for the purposes of estimating the amounts of earnings at different -
perlods. :

Tt has been stated that, from and including the census of 1899,
the two items which are really important, mamely, the amount paid
in wages and the average number of wage earners, have been collected
in the field in a form which has been virtually uniform throughout
the period. To this statement one qualification should be made.
In the two manufactures [census years 1899 and 1904, the estab-
lishment schedule asked employers to return ‘“average number of
wage earners, including pieceworkers, employed during each month,”
instead of requesting, as has been the case since then, the number
of wage sarners shown by the pay rolls to have been employed on
the 15th of each month. It may be noted also that in these first
two census years of the period covered in this monograph, the aver-
age number of wage earners employed during each month was
shown separately for men and women 16 years of age and over,
and for children under 16 years. For the census years from 1909
to 1919 the numbers of wage earners on the 15th of the month
were shown only under the two headings, male and female, and
since 1919 no sex distribution has been made. Itis very unlikely that
this change in the method of reporting the number of employees
each month makes any appreciable difference in the census average
wage calculated from monthly figures derived by the two different
methods. It seems quite possible, as Mr. M. O. Lorenz has pointed
out,”® that the method adopted in the 1909 census and followed
thereafter would lead to somewhat greater care on the part of the
employer in filling out this part of the schedule. Employers are now
asked for a specific number on a specific day and doubtless are more
likely to report the information from actual records. When the aver-
age number during the month is called for there is possibly some temp-
tation to make rough estimates, and these ““guesses’ are likely to be
too large rather than too small. It isnot believed that this difference
materially affects the comparability of the two earlier census periods
with the later ones. Throughout the whole 27-year period there
has been, nevertheless, a constant tendency to produce a larger

; n nge;vritten manuseript in the files of the Census Bureau on #Numbers of persons employed,” dated
une, 1919, p. 9.
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average number of wage earners than the facts warrant, and thus
to produce, in turn, when that number is divided into the amount
paid in wages, a census average wage which, while inaccurate as
an absolute sum, is (fortunately for our purposes) in error by a
margin which throughout our period is probably quite uniform.

AVERAGE NUMBER OF WAGE BARNERS

The true character of the census average wage ' will perhaps best
be comprehended by the use of one or two illustrations based upon
hypothetical establishment situations. First of all, it may be well
to examine somewhat more carefully the census average number of
wage earners, which enters so largely into the calculation of the census
average. :

Imagine two establishments, A and B, the first of which operates
for six months during the census year and the latter for the full year.
Assume that the earnings of the employees in each case are uniform
for each of the months worked. Assume more specifically that in
plant A, during each of the six months it was in operation, there were
10 men employed and each of the 10 men got a total of $50 inhis pay
envelope during each of the six months, In the other plant assumie
that the same number of men were employed during the whole year
_and that during this time their earnings were $50 per month per man.

In the case of the plant in operation only one-half of the year, the
average number of employees computed by the census method would
be 10 multiplied by 6 divided by 12, or 5. In the case of the plant
in operation the full year, the average number of wage earners would
be 10 multiplied by 12 divided by 12, or 10. In the latter case an
average of 10 employees per month-is the number one would natu-
rally say represented the size of the standard work force of the plant.
In the case of the plant operating 6 months of the year, we would be
inclined to say that the average number must also be 10, The
Census Bureau calls it 5, and that figure obviously represents an
average equivalent to the average which would be obtained by
spreading the employment, which was actually corncentrated into 6
months, over the whole year. That is to say, 10 men working 6
months, other things being equal, put in the same amount of labor
time as 5 men working for a full year. The census average, there-
fore, in the case of both full and part time operation, represents, in
so far as the number of actively employed wage earners reported is
accurate, the average number of full-year workers.

Turning to the earnings of these 2 groups of 10 men in the 2 fac-
tories mentioned, it is evident that the total wage bill in Factory A .
will be $3,000 and in Factory B $6,000. In the case of these two

4 Bee initial paragraph of this chapter, p. 269.
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factories, the census average wage would be computed in the firsg
instance by dividing $3,000 by the average 1.1u‘mber of wage earners,
in this case 5, and in the second case by dividing $6,000 by t}}e aver-
age number of wage earners, in this case 10. The quotient in
each case is the same, $600, so that Factory A and Factory B, one
of which was in operation twice as long as the other and gave each
of its wage earners twice as much employment, at the'same rate, as
the other plant, appear in the census records as having made t}m
same average wage payment, $600. This number, the'n, very dis-
tinctly does not represent the average actual earnings; it reprosents
something which bears a definite relation, from one census period to
another, to average full-time earnings. For reasons already dis-
cussed it can not be taken to represent the amount of Tull-time
earnings, although it can be accepted as running from census year
to census year at s uniformly definite point below the true amount of
full-time earnings.’ ‘

A further illustration may be made in which the hypothetical plant
is one in which the conditions are somewhat more representative of
actual conditions than in the two plants just now discussed. Let us
suppose that, on one of the original establishment schedules; the
amount paid in wages during the year was reported as $157,248, and
that the number of employees on the pay roll on the 15th of each
month was as follows:

January____________ 40 Jaly e ol 400
February. . co o _._ 300 Augusto_.....____.___ 100
Mareh.. ... ______. 300 September_._______., 0
Aprilo . ____ 340 October. ... ..___. 0
May. oo 600 November___._.___ 0
June. .. _.______.__ 300 December. __.______ 0

The census average number of wage earners, obtained by adding
the above numbers to a total of 2,380 man-months® and dividing
by 12, is 198.3. :

It may be assumed that the total wage payment of $157,248, above
mentioned, was distributed as follows:

$8,000 to 20 employees who worked 8 months at $600 a year.
$6,666 to 20 employees who worked 8 months at $500 a year.
$117,000 to 260 employees who worked 6 months at $900 a year.
$5,333 to 40 employees who worked 4 months at $400 a year.
$750 to 10 employees who worked 3 months at $300 a year.
81,750 to 10 employees who worked 3 months at $700 a year.
$5,333 to 40 employees who worked 2 months at 8800 a year.
$4,666 to 100 employees who worked 1 month at $560 a year.
87,750 to 100 employees who worked 1 month at $930 a year.

" Tho writer is indebted for the form and much of the contont of this illustration to Mr. M. 0. Lorenz,
who used it in the first instance in his manuseript on Census Wage Statistics, p. 7.

1 'T'his number represents man-months on the assumption that each 5th
worked for the full month, P ¢h employee at worls on the 15
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This statement of distribution of wage payments is intended to
represent the actual time worked by each one of the employees in
this hypothetical establishment and the rate of pay each received.
It will be seen also that the sum of the products of the number of
empfoyees by the number of months worked will give the same num-
ber of man-months that is obtained by adding the number of em-
ployees at work on the 15th of each month; that is to say, 2,380
man-months. The census average wage in the case of this factory
would be obtained by dividing $157,248 by 198.3, the resulting average
being $794. Since none of the employees worked more than eight
months, and most of them considerably less than that, it would
seem that the actual earnings would be considerably below two-thirds
of $794. The earnings actually received by each employee in this
establishment, on the basis of the distribution assumed above, would
be as follows: '

20 employees who worked 8 months at $600 & year received $400 each.
20 employees who worked 8 months at $500 a year received $333 each.
260 employees who worked 6 months at $900 a year receiver $450 each.
40 employees who worked 4 months at $400 a year received $133 each,
10 employees who worked 3 months at $300 a year received $75 each.
10 emiployees who worked 3 months at $700 a year received $175 each,
40 employees who worked 2 months at $800 a year received $133 each.

100 employees who worked 1 month at $560 a year received $47 each.
100 employees who worked 1 month at $930 a year received $78 each.

The amounts in the last column represent the actual earnings of
the 600 employees who were in the work force of this hypothetical
factory for some period of time. The weighted average obtained by
multiplying these amounts received in earnings by the number of
employees receiving them and dividing the sum of the products by
the total number of employees is $262. Now this true weighted.
average of actual earnings received by employees during their employ-
ment in this hypothetical factory seems to be, and is, a far cry from
the average which would be obtained by dividing annual wage pay-
ments by the census average number of wage earners. Yet it would
be a mistake to conclude from this that the census average wage
is as far off from the true average of actual earnings received as
this would seem to imply.

We have already seen that the census average wage! usually is
either too high or too low to represent actual earnings and that the mar-
gin by which it exceeds actual earnings is sometimes quite wide, being
wider, apparently, in periods of depression than in periods of pros-
perity, as is indicated in the figures in Table 20 and in other tables in
preceding chapters. We do not believe that this margin of difference
is likely to be as large as would appear from the hypothetical illustra-

. 18eo initial paragraph of this Ehapter, p. 269,
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tion just presented. The case taken undoubtedly represents an
extreme situation; certainly the great bulk of the factories in the
United States operate more than 8 months out of the12. The census
figures on time in operation indicate that the average time in
operation for all establishments in all industries in the census year
1904 was 262 days, which is 86 per cent of a full year of 307 days.
The iypical factory, then, is in operation a much larger proportion

of the year than the factory used in the above illustration. At the

best, however, it is pretty clear that the census average‘ does not
accurately indicate amounts of earnings.

We must conclude, then, that there is only the remotest likelihood
that the census average wage approximates at all closely the amounts
of annual earnings actually received by the typical, or “average,”
wage earner. Indeed such fragmentary pieces of evidence as have
come to hand indicate rather definitely that it does not represent
such sums at all; even approximately.® No more does it reflect the
amounts- of theoretical full-time earnings of the average full-time

worker, although it does appear to reflect the changes in those full-

time earnings. The analysis, so far asit deals with estimated amounts
of earnings, bases those estimates, as explained in the following chap-
ter, on a foundation entirely different from the census average wage.
However, as indicated above, this census average is used as a basis
for determining the degree of change in full-time earnings per capita.
The way in which it is used for this purpose is more fully explained
below. Meanwhile, let us return to the statement just made, that
the census average wage does not reflect the amounts of full-time
earnings.

Tt fails to do thls primarily because pay-roll figures do not represent

the number of employees actually at work. Pay-roll numbers are

always, or nearly always, larger than numbers representing the num-
ber of employees actually at work. This results from the practice of
carrying names of wage earners on the pay roll after those persons
have left. So it will not do to assume that every name on the pay
roll .on the 15th day of the month, say, represents the employment
of one man for one month. In practlce some of the wage earners
will be found to have been employed only a part of the time, and if
these short-service wage earners have their respective fraoments of
time pieced together so as to indicate the number of full man-months
of employment represented in any period, that number would be
found to be smaller than the number of employees reported to the
Census Bureau for that month. When this too-large item, then, is
divided into the amount paid in wages, it results in a sum Whlch 8

" Compare Table 20 and fig. 4.
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too low to represent full-time earnings.'” How far the census average
wage falls short of representing the amount of full-time earnings it is
very difficult to say. Some conception of the margin may be had by
an ingpection of Table 20. '
Not only does the census average wage fail toreflect at all accurately
the amounts of full-time earnings per capita; it also, in the writer’s
opinion, fails, by more uneven, if not by wider, margins to measure
actual earnings. This necessarily follows, in the first place, from the
method by which the average number of wage earners is obtained;
namely, by dividing the sum of the monthly numbers on pay rolls
by 12. This division produces an average number which logically
ought to represent (and which were it not for the padded pay-roll
difficulty just mentioned would represent) fairly closely the average
number of full-time wage earners. Therefore, when the average
number of full-year wage earners is divided into the amount paid in
wages, the result can not by any stretch of the imagination be con-
" ceived to represent actual earnings per capita. It perhaps would
represent full-time earnings per capita if the monthly numbers on
pay rolls really corresponded exactly with the numbers of wage earners
at work, but we have just seen that this monthly number does not
correspond with the actual number at work. If the manufactures
census reported the number of equivalent full-month workers in cach
of the 12 months and then if that number were divided into the amount
paid in wages during the year, the result, one would suspect, would
be very close to per capita full-time earnings. But this is academic.
Taking the statistical items actually published by the Census Bureau,
the result of the division of the census average number of wage earners
into the annual amount paid in wages is an “average wage” that
Tepresents neither amounts of full-time nor amounts or changes in
actual earnings. This interpretation would seem to lead us to a
confirmation instead of dissent from the remark quoted from Mr.
Joseph B. Weeks, “that the average wage means nothing except the
division of one number by another,” and that is the logical conclusion
from what we have just said, so far as amounts of wages are concerned.
But actually in respect to the degree of change in earnings it does mean
something besides a division of one number by another. This belief
‘that there is warrant for the inference that the ratios between average
wage figures for successive census years measure the degree of change
in full-time earmngs per capita rests upon the fact ‘that although the
census average is too low to represent the amount of full-time earn-
ings, the margins by which it falls short of full-time earnings does not
fluctuate greatly. This is, of course, due to the fact that the pay-roll
mﬁatlon which makes it too low seems to produce & fairly uniform

-17 Cognizance is taken of this situation inthe report ol the Biennial Census of Manufactures for 1923,
See citation therefrom on p. 6.
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expansion in the ‘“wage earners” factor and hence a fairly uniform
reduction in the average wage. The resultis that the degree of change
between the successive smaller amounts is approximately the same
as it would be between the larger and more accurate amounts of full-
fime earnings, which would be obtained if the numbers reported
monthly were the numbers of equivalent man-months put in by the
work force.

CORRESPONDENCE BETWEEN FLUCTUATIONS IN CHNSUS AVERAGH
WAGE' AND FULL-TIME EARNINGS

The figures in Table 128 tend to confirm what has been said. The
figures in the first column are census average wage figures for each of
the census years. Those in the second column are estimated full-
time earnings per capita worked out as a result of the analysis
Tasrn 128.—CoMparisoNy oF AmounTs OF CENSUS AVERAGE WAGES WITH

Doriar AMounts of FolLi~riMe EARNINGS AND Acrvan EAanrNines, Per
Carita, ror CENsys YEARS: 1800-1023

ESTIMATED YEARLY
Census || A BNINGS PER CAPITA
YEAR average
wage

Full-time | Actual

1809 . $4% $525 $146
T 477 500 483
1900 N o 518 643 557
1014 . 580 710 76
1919 1,158 1,433 1,212
1921 : i 1,180 1,462 1, 047
1023 1, 267. 1, 568 1,817

described in the following pages. It will be noted that in every case
the average wage figures fall short of the estimated full-time earnings
figures by wide margins. The margin by which they fall short of
them, however, is constant. It will be noticed, further, that there
seems to be no constant relation whatever between the average wage
figures and the figures in the last column of the table, which are
estimated actual yearly earnings. In fact,the census average figures,
although usually lower even than the actual yearly earnings figures,
in two instances at least are higher than the latter figures. It is
perhaps significant that the two census years (1914 and 1921) in
which the average wage figures exceed estimated actual earnings
figures are years of business depression; in the year 1904, too, which
was rather & poor year, the average wage approached nearer to the
estimated actual money earnings than in the census years which
happened to come at times when business was prosperous.

It may be said that the figures in Table 128 constitute no proof
at all but, after a fashion, beg the question, because the estimated

!8es Initial paragraph of this chapter, p, 269.
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figures in the second and third columns are worked out on the assump-
tion that certain things are wrong with the census average and then
used to prove that these things are wrong with the census average.
This is hardly true, however, since the primary foundation for the
figures in the second and third columns is not the census average at
all, but entirely independent earnings items originating in a special
census investigation covering the year 1904.

Additional evidence relevant to this question is to be found in the
report of an inquiry made by & special committee appointed by the
Director of the Census, January 15, 1906, ‘“to investigate this ques-
tion [of the method of obtaining the average number of wage earners
and of computing average wages] with such celerity as is compatible
with thoroughness and report their conclusions in writing.”” Upon
the recommendation of this committee a limited field inquiry was
made to check up and make comparisons with the regular census
returns for the average number of wage earners and their average
annual earnings. The results of this special inquiry, thrown alongside
of the corresponding figures from the regular census returns, are
presented in Table 129. ' '

It is evident from the results shown in this table that the “average
annual earnings’ reported by the special committee were higher by
24.8 per cent than the census average wage, that is, the average shown
under the box heading “Census schedule.”” The former figure was
$618, the latter $495. Unfortunately the returns from the special
committee’s field inquiry cover only a very small sample of the field
‘(seven establishments) and one’s conclusion from them probably
should be heavily discounted on that score. For the same reason,
it is impossible to make any comparison between the results of the
special committee’s inquiry and the estimates worked out in this
monograph for the industries which are represented by the seven
establishments in Table 129.

One final check upon the statement that the average wage item
not only falls far short of measuring the actual amount of full-time
earnings but also that it runs first above and then below the amount
of actual money earnings, may be had in a comparison of the figures
of columns A and E in Table 17, page 48, where the census average
wage is compared with estimates of per capita money earnings made
by the National Bureau of Economic Research. The national
bureau’s data, there given, show average actual annual earnings for
factory wage earners for 1909 and 1910 of $499 for the earlier and
$548 for the later year.”® The census average wage figures for those

18 The figures published by the national burean includs clerical and office employees. The figures given
here are exclusive of clerical labor and have been courteously placed at the disposal of the writer In advance
of publication. The corresponding figures in the bureau’s published report (Income in the United States,
Vol. I, p. 102) are: 1009, $571; 1610, $620.

20142°—28——20
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two years (the estimate for 1910 being interpolated) are, respectively,
$518 and $529. It appears that the census average wage item misses
by wide margins the amounts estimated by the National Bureau of
Economic Research as the average actual earnings for manufacturing
wage earners.

As a result of these considerations, the census average wage item
has been discarded entirely except in so far as it can be used to show

Taprm 129.—Ter  AveEracE NuMmBEr or Wacee Esrnprs, ToranL AmoUNT
Pamp To WAGE EARNDRS, AND THE ANNUAL AVERAGE EARNINGS FOR.SEVEN
EsrTasrisameNTs AS CoMpuTED FrROM THE Cpnsus RETURNS FOR 1904,
AND THE SpEciaL Wage InvmsTigaTioN RuTurNs, SHOWING THE DIFFER-
mNcE IN Bace Casm (4 or — THE CENsus Scampunm) anp Tan Per CeNT
of DirFerENCE BuTweeN TreM, AssuMIiNG THE RETURNS UPON THE SPECIAL
Scampute 70 B8 Corrmcr!

AVERAGE 'NUMBER OF TOTAL AMQUNT PAID 10 WAGE
WAGE EARNERS EARNERS
B
Differ-
KIND OF PRODUCT .

.'g ' C:ﬂ;s(gs Ssgﬁgff_l 831? ® £+ Census | Speclal sz egran _c:e
3 s | *la | consus || schedule | schedule | census
3 sched- schedule)
a uls) .

AVEIAZO e ceerememcemaeemmacen 96| 181] —35] $U2,505| $108,206{ ~34,200
1| Ingrain earpeb. . cemevocccauecocmmaneas) 80 45 —35 21,156 22, 525 -+1, 369
21 ATE SQUATES. e e aaane 96 77 ~10 49,374 44, 255 -~5,119
3 | Foundry and machine-shop produets. | 333 330 —~53 221, 631 220,004 ~1, 537
4 | Foundry and machine-shop products. 4 433 —52 330, 395 3186, 231 —14,164
5 | Furniture (fine cabinetworkf_. 128 103 ~25 88, 500 72,718 -15, 782
6 ! Glass (bottles and jars)___.__. e L4 70 —~44 56, 876 285,876 | oo-on
7 | Sewing-silk thread and machine twist. . 83 73 -10 20, 607 25,745 -+5,138

ANNUAL AVERAGE ‘
EARNINGS PER CE){T OF DIFFERENCE

g
E KIND OF PRODTCT Differ- Total .
K Census| Special | ence (+ || 47288 | amount
% sched- | sched- | or — cgn- naxglz’et paid to é}‘zﬁfggg
g ule ule  |sus sched] eam%rs wage &
;‘ﬂ" ule) earners

Average $495 $618 -+$128 -17.8 -~3.8 +24.8
1 | Ingrain carpeb.o o cacncneceeacodon 264 500 -+236 —43.7 +46.5 -89, 4
2| Artsquares. . 6i4 574 60 —~19.8 —-10.4 1.7
3 | Foundry and machine-shop products._... 578 666 -+88 —13.8 ~0.7 16.2
4 | Foundry and machine-shop products. 681 730 --40 ~10.7 —-4.8 +7.2
§ | Furniture (fine eabinetworlk) 691 708 -+15 —19.5 -17.8 +2.2
6 | Glass (hottles and jars).__.__ 490 798 +-308 —38.6 leueoncnnn 62,9
7 | Sewing-silk thread and mach 248 352 104 . —=12.0 +24.9 41.8

IS?ecial reports of the Census Burean, Manufactures, Pt, ¥, 1905, p. xc. '
! The special agent did not obtala the total amount of wages paid by this establishment, and the amount
reported on the census schedule has been accepted for purposes of comparison.

the degree of change in full-time earnings. It would be fortunate,
for our purpose, if the census average could be shown to reflect
-changes in actual earnings, because these latter constitute our chief
objective. Since it does not do so, we seem forced to rely upon a
somewhat cireuitous procedure in order to arrive at (1) the degree
of change in actual earnings; and (2) the amounts, both of actual
and (hypothetical) full-time earnings, the latter emerging as an
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incidental by-product of this procedure (without our having much
use for them). The way in which the census average wage' is con-
verted into an index number of full-time annual earnings per capite
and the method by which to this series of index numbers is tied to
an estimated amount of full-time yearly earnings for the year 1904,
from which, in turn, estimated amounts of full-time yearly earnings
for all census years are derived by application of this series of index
numbers, are described in the chapter following.

Before undertaking that detailed explanation, it should be pointed
out that wherever a figure appears in the census average wage column
for the year 1925, it should be understood that that figure is not
derived from the census records, but is estimated on the basis of
the changes in per capita earnings between 1923 and 1925 reported
for all industries combined and for a few single industries by the
United States Bureau of Labor Statistics and the State Bureaus
of Labor Statistics of New York, Massachusetts, and Wisconsin.
This special estimate is more fully explained in Chapter XIX. Tt is
used only in connection with figures for all industries combined and
for 12 of the 41 selected industries covered in this monograph. In
other words, the census average wage item for 1925 is on a footing
with average wage items estimated for intercensal years, rather than
on a footing with those items for the census years. The method of
estimating the average wage item for the intercensal years is described
in Chapter XTX.

FORMULA FOR THE CENSUS METHOD

The census method for computing the average number of wage
earners may be put in the shape of a formula:

Let
n=Census average number of wage earners.
t="Time in operation in months.
and Wy ¢ =the number of wage earners on the pay roll each
month.
Then the census procedure is:
z (’LU] ________ t)

n= 12

Similarly, the method of computing the census average wage!
may be expressed as follows:

Let
2=Census average wage.
t="Time in operation in months.
L t=Number of wage earners on the pay roll each
month. :
p="Total wage payment.
and n=Census average number of wage earners.

1 See Initial paragraph of this chapter, p. 269.
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Then the procedure is:
..
K

or

Q}——E (Wyme e e D)

12
12

p=—— . 19

That is to say, the total wages divided by the aggregate of the
numbers of wage earners on the mid-month pay rolls for thoe monthg
of actual operation gives the average monthly carnings of each man
employed. This latter monthly average multiplied by 12 gives the
amount he would earn if and when he is employed throughout the
year—and this is the census average wage.!

18ee initial paragraph of this chapter, p. 260,




CrarrER X1V

ESTIMATION OF FULL-TIME MONEY EARNINGS AND
OF THE DEGREE OF CHANGE THEREIN

It would appear from the appraisal of the census average wage! made
in the last chapter that its chief merit lies in the fact that, when a
series of such average wage items, extending over a number of census
years, is converted into relatives, these relatives measure quite
accurately the changes in per capita, full-time, annual earnings. In
this chapter an effort is made to explain how, by resort to the use of
such relatives in connection with a special investigation of the
earnings of wage earners made by the Censtus Bureau in 1904, it has
been possible to arrive at estimates of the amounts of full-time
money earnings.

CENSUS BUREAU'S INVESTIGATION OF WEEKLY BARNINGS IN 1904

The specidl investigation referred to was made under the supervi-
sion of W. M. Steuart, the present Director of the Bureau of the
Census, and at that time chief statistician for manufactures. The
inquiry covered manufacturing operations of the census year 1904.
Schedules were submitted to each establishment that was in operation
during any portion of the calendar year. According to the published
report of the investigation, returns from the individual establishments
‘‘were prepared from an actual record of pay rolls or from information
furnished by the proprietor or someone in authority who was familiar
with actual earnings. Verbal statements were accepted only when
there were less than 10 wage earners reported by the establish-
ment * * * 2

The reports of this investigation covered the busiest week, or a
representative week, in the year 1904. In securing original data the
agents of the Census Bureau were given the following instructions:

This information is required for the three classes of employees—men 16 years
and over, women 16 years and over, and children under 16 years of age—and is
merely a transeript of the pay roll for the week in which the largest number
was employed during the year, arranged so as to show the number of men, women,
and children, respectively, at the specified earnings for the week. The distribu-
tion of the employees must be made according to actual earnings, not rates of pay.
For instance, if an employee is rated at $6 per week and works only three days

during the week selected, he should be included in the group “$3 and over, but
under $4.” By consulting the pay roll for the week selectéd the number receiving

1 8ee initial paragraph of Ch. XTI, p. 269.
2 Earnings of Wage Earners, Bull. 93, Bureau of the Census, p. 10,
287
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each amount can be tallied in the schedule so as to obtain the desired result.
In some instances it may be necessary to supplement the information on the pay
roll by inquiry concerning the number of women and children, respectively, em-
ployed, but any person familiar with the personnel of the employees can supply
the number for each group. The answer to the inquiry must be for the period
of one week. If the pay roll is for any other period, it must be reduced to a
weekly basis before the figures are entered. If the establishment has no pay roll,
secure and enter an estimate of the number at each weekly group. ~Give also
the total amount paid as wages to men, women, and children separately for the
week selected. The total wages for the week should not be less than the minimum
or greater than the maximum as computed from the weekly earnings. It is essential
that the segregation of the employees be made from a pay roll. - In order that the
office may be fully advised as to the source of the information the agent must, in
every instance, write on the margin of the schedule, opposite this inquiry, ““Ob-
tained from & pay roll,” or, if the answer is estimated, the word *“Estimated.”

It is evident from the above instructions that what was done
in this special investigation was to secure, for a representative week
of full operation in the industry concerned, a record of actual earnings
received by the wage earners of each establishment. These earnings
were reported in the form of frequency distributions, showing the
numbers of wage earners receiving earnings within classified groups.
The reports for the different establishments, of course, were not all
for the same week, since a representative week in one‘industry or
locality is necessarily likely to come at a different season of the year
from the representative week in another industry or locality.

The statistics published in the report, then, are & compilation of the
returns for the different weeks selected for the individual establish- -
ments. In those cases where it was difficult to obtain for any plant
a report for a week during which the largest number of wage earners
was employed, the report was prepared for a ‘‘representative week."

SCOPE OF THE 1904 INVESTIGATION

The representativeness of the returns in the 1904 inquiry is indi-
cated in some detail in Table 130.. Additional information on the
same point is given above in Table 14. In Table 130 we have, by
industry, the number of establishments covered in the special inquiry
reported in Census Bulletin 93, the number of wage earners employed
in those establishments in the week for which earnings were reported
and the percentage this number bears to the greatest number em-
ployed at anyone time during that year in all the factories covered
by the regular census of manufactures. It will be seen - that, for
““gll industries’ the factories reporting earnings had in their employ
(during the week for which the earnings were reported) 47 per cent
of the maximum number of wage earners employed during the year
in all of the factories throughout the country. Among 41 industries,.

3 Census, of Manufactures, 1905, Pt. IV, p, 643,
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which are selected for the analysis made in this book, the percentage
ranges from 27.1 in women’s clothing to 85.6 in steam-railroad car
construction.

It may be remarked, also, that the wage earners in the establish-
ments covered by the special investigation of 1904, constituted, in
the specified week for which the figures were taken in the different
establishments, 60.3 per cent of the average number of wage earners

TaprLe 130.—NUMBER OoF WAGE KARNERS IN SELECTED ESTABLISHMENTS IN
Weex oF 1904 ror WaicH EArRNINGS WERE REPORTED AND CORRESPONDING
NUMBER OF ESTABLISHMENTS, BY SELECTED INDUSTRIES

WAGE EARNERS WAGE EARNERS
Nurm- || 1N sPECIFIED Num- || 1§ SPECIFTED
bor of || WEER, SELECTED ber of lwrEK, SELECTED
estab- ESTABLISH- estab- ESTABLISH-
nlll:xtllts MENTS ! J‘Sh;;s MENTS !
, men
INDUSTRY roports INDUSTRY reip ort.
: ng Per ng Per
vz(;cl;]-y Num- |cent of weeklyl wyme laent of
i ber | maxi- earn- ber | maxi-
gs mum 3 ings mum?
All industries ... 123,703 |13,207,819 | 47.0 || Lumber and planing-mill
products 2, 866 50, 787 41.8
Bread and other bakery Paper and wood pulp. ... 881 38,204 50,6
produets ... 13,493 || 59,070 65.0 {| Printing and publishing,
Flour and grist mill prod- book and job. . _...._. 4, 802 62,016 49,8
b5 T3 7 7,382 || 30,931 63,8 || Printing and publishing
Slaughtering and meat newspapers and period-
JoiY0) o 0T A 617 |1 85,818 30.6 jcal8 cnrnen 10, 860 64, 851 57.9
Confectionery and ice Chemicals...__ 165 11, 308 80,8
[ 121 o1 PSR 816 || 20,455 42,7 || Petroleum refining._ 58 || 15,278 77.9
Liquors, malt.., __..____ 018 || 28,446 51.9 || Brick,and tile, pot

Mineral and soda waters_| 2,542 9, 552 65.2 terra-cotta, and

Tobsacco, cigars and clg-

2,478 || 65,045 a1l
7L 415

arettes ..o ____ 9,033 84,202 514 36, 368
Carpets and rugs, other
than rag..ovoveeawvnnn-| 36 || 10,512 20.0 BCOS e 82 [| 23,830 50.3

it
47,344 29.9 {| Iron and steel,

Clothing, men's... ol
40,312 27.1 works and rolling mills_| 192 || 119,069 46,5

Clothing, women’s

Cotton 20008 cm v vmmnue ! 202,211 67.5 || Foundry and machine-

Dyeing and finishing shop produets.. .. - 5,850 |f 246,177 57.8
textiles. .o 179 || 20,195 50,5 || Bmelting and refl 44 || 18,391 415

Knit goods 416 |f - 45,347 38.8 || Automobile bodies a 3

Silk g00dS. oot 205 || 30,480 33.6 parts.... 31 860 29,7

Woolen and worsted Automobiles. 86 10, 840 74,4
[(a] v L 474 || 89,684 63.0 {j Cars, steam-r: . 46 || 47,249 85.6

Shirts. v oo ooilan 242 [| 16,765 39.0 || Railrond repair shops—

Boots and shoes, not in- @leCtriCe e raeme e . 43 68,752 53,7
cluding rubber boots Railroad ghops— -
and shoes.. . . cccannn 745 92, 002 52,7 steam .. 718 || 182,042 86,8

Leather, tanned, curried, Agricultural implements. 362 i} 31,016 49.2
and finished . ..c.cnn-- 621 || 40, 259 58.8 || Bleotrical machinery, ap-

Furniture. ___ oo _.ioeee 1,257 || 56,018 | 44.3 paratus, and supplies.. 443 || 86,875 | 4.1

Lumber and timber Rubber and elastic goods 9 16, 211 85.7
DProduets.. o ocveamnenn 8,304 || 177,022 | 27.6 Shipbuilding, steel... ... 28 22, 562 46.7

1 Establishments from which average weekly earnings are reported.

$ The greatest number employed at sny one time. Census Bull’. 93; pp. 17, 08,
in all establishments covered by the regular manufactures census of
1904. The average number of wage earners in the establishments
included in the special inquiry, constituted in 1904, 49.1 per cent of
the average number of wage earners in all establishments covered
by the regular census of 1904. The special inquiry, moreover,
included an average number of male wage earners equal to exactly
50 per cent of the total number of men 16 years of age and over,
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covered by the regular census of 1904. It included 45.9 per cent of
women and 46.2 per cent of children covered by the regular census. '

An important feature of this 1904 investigation was that it reported
earnings separately by sex and age groups, as well as by industrial
and geographic divisions. Advantage has been taken of this fact to
attempt the construction of estimates of the amounts of earnings re-
ceived in the different census years by women and by children, ag
well as by male wage earners,

The data collected in the special investigation are reported pri-
marily in the form of frequency tables of earnings. The class inter-
vals of weekly earnings in the frequency distribution are $1 to $3,
$3 to $4, and then widening after the $9-$10 interval, to a $2, then
to a $3 and finally to a $5, interval, being completed with the class
“$25 and over.” The average weekly earnings réported in the
special investigation of 1904 have been used in this monograph as a
fixed starting point from which corresponding sums of aversge
weekly earnings for preceding and later census years, and in some
cases intercensal years, have been calculated.

Since our purpose in connection with the earnings investigation of
1904 is from its reports of actual earnings in a busy week, to derive

~ estimates of actual yearly earnings it will be worth while perhaps to

compare the ranking of the States on the basis of (1) the average
weekly earnings as given in the published report of the 1904 inquiry
and (2) the census average wage for that year. This comparison
is made in Table 131. It is evident that while the ranking is not
exactly the same in the two series, yet there is very little difference
between them. :

The amount, in dollars, of the average weekly earnings reported in
Census Bulletin 93 for the busiest week of that year has been taken
as representing not full-time earnings but what they are stipulated

“to be in the report, actual earnings received in a representative week.

Of course, in a great many instances earnings in the busiest week
do approximate full-time earnings; in some instances they equal or
exceed full-time earnings, but it seems to be true that even in the
busiest week the extent of employment falls appreciably short of
the volume of employment represented by the condition of full-
time employment of all wage earners attached to industry. The
phrase “full employment” is here used, it should be remembered,
in the sense of complete employment at full time (and yet without
overtime) of all wage earners attached to any given industry. The
available employment statistics indicate that for industry generally,
even the periods of maximum prosperity reflect a degree of employ-
ment appreciably less than such full employment. In some indus-
tries, to be sure, there is so much overtime worked in periods of pros-
perity by employees on the pay roll, as entirely to make up (or even
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more than make up) for the idleness of wage earners attached to
the industry but not employed even in this period of prosperity.
These considerations seem to indicate rather definitely that the
money sums reported as average weekly earnings in 1904 are gener-
ally somewhat less than full-time earnings. Now, the index numbers
of census average wage relatives show changes in full-time earnings
and not in actual earnings. It is necessary to change the figures of
Bulletin 93 in such a way as to show as nearly as possible full-time
weekly (and then, yearly) earnings. Next, because our final objec-

Tastn 181.-—CoMPARISON oF RANK oF STATES (AND ALASKA) FOR AVERAGH
WEEKLY BEARNINGS AND AviragE YBARLY Earnivas: 1904

REGULAR REGULAR
CENSUS CENSUS
1004 MANU- 1904 MANU-
DBULLETN 98 || “rACTURES BULLETNGS, N racruncs
CENSUS : CENSUS
STATE STATE
Average Census Average Census
weekly aver- " weekly aver-
garn. ’a ago g iem-n-x 'E age 'a
ings!, & wage | & ngs & wage | 8
$18.19 1 966 1 $10. 34 27 484 26
17.76 2 865 2 10, 3 28 513 19
16. 15 3 828 3 10.12 29 472 31
15,75 4 688 4 10. 10 30 467 32
14,81 5 673 4] 9,02 31 464 34
14.14 8 692 & 9,68 32 476 30
13.84 7 660 7 9,67 33 465 33
13,83 8 565 16 9 51 34 499 26
13,24 9 644 9.39 35 436 40
12,68 10 018 11 9,27 306 442 38
12,18 11 619 10 . 924 37 459 35
11,93 12 641 9.19 38 443 37
11, 81 13 588 12 9. 18 39 453 36
11,69 14 570 14 9,04 375 45
11, 58 15 549 16 || New Hampshire... 9,64 41 424 41
11. 16 18 581 13 || Maryland. ... 8.60 384 43
11.01 17 515 | . 20 || Kentucky. - 838 43 400 42
10.80 | 18 544 17 || Arkansas.. - 7.95 44 440 [ 39
10. 82 19 507 21 || Mississippi. - 7. 79 45 383 44
10, 63 20 801 22 || Virginia_ _. - 7. 69 46 348 48
10, 58 21 531 18(| Alabama. - 7.65 47 352 47
10, 52 22 483 27 || Tennesse 7.6 48 377 46
10, 61 23 482 28 |) Georgin__ 6.10 49 295 49
10. 41 24 481 29 || North Ca) - 4, 86 50 250 50
10,40 25 502 23 il South Carolina.....| 4. 68 51 233 61
10,39 26 500 24

1 Earnings of wage earners Census Bull. 93, p. 36,

tive is to arrive at, not full-time, but actual yearly earnings, the ex-
panded (full-time) yearly earnings, derived from the 1904 investiga-
tion, must be deflated again to actual earnings by resort to unemploy-
ment ratios, This circuitous procedure is made necessary because
of the nature of the census average wage.® The actual weekly earn-
ings of 1904 have to be made full-time earnings in order to apply to
them the index numbers of census average wages. - This application
of indices of census average wages to the estimated full-time yearly
earnings for 1904, derived from weekly earnings for that year, malkes

/ See initial paragraph of Ch. XIII, p. 269,
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it possible to present estimates of the full-time yearly earnings in
ench of the other census years. But let it be repeated these latier
estimates of full-time annual earnings are not what we seek. In
that form they represent, very roughly, annual rates; that is to say,
they represent the ‘salaries” which wage earners would get if they
worked continuously throughout the year. It is necessary, there-
fore, to deflate these sums in order to secure estimates of actual earn-
ings for each of the census years. What has been gained by this
roundabout procedure is the estimation, on an annual basis, of
amounts of earnings for other census years, as well as 1904.

BEXPANSION OF ACTUAL TO FULL-TIME WEEELY EARNINGS

It is necessary to consider now the procedure for the expansion of
the average weekly earnings in 1904 to estimated full-time weekly
earnings in the same year. The expansion coefficients are derived
from New York State figures reporting the per cent of trade unionists
unemployed in 1904. The method of derivation of the coeflicients
is indicated in Table 132. The figures are taken from the reports
of the New York Department of Labor for 1904.° In column B are
given for those New York industries which are identical with or
very closely resemble the 41 selected industries which we are includ-
ing in this monograph, the per cent of trade unionists unemployed
in the month when the highest average number of wage earners were
employed in New York State. The months to which the percentages
refer are listed in column A. In column C are given the comple-
ments of figures in column B; they represent, of course, employment
ratios as distinguished from the unemployment ratios of the preced-
ing column. Since there would undoubtedly be some considerable
error involved in attempting to apply the New York employment
ratios, shown in column C to our average weekly earnings in 1904, an
effort was made to ascertain the probable relation in 1904 between
the extent of employment in New York in different industries and
the corresponding extent of employment in those same industries in
the United States as a whole. To get at this relation the writer has
made use of the unemployment figures published by the census as a
part of its population statistics in 1890 and 1900.

For all industries combined, the derivation of this New York-
United States correction ratios rests upon a comparison of census
figures for 1890 and 1900. The figures for ““all industries’ are shown
in Table 133. The ratios in the last column represent the relation
between the United States and New York in respect to the number
who were unemployed during some part of the year. Figures are
given separately for males and females. Corresponding ratios for

5 Repart of the New York Bureau of Labor Statistics, 1904~Appendix Tabla ¥,
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separate industry groups are shown in Table 138. The ratios for
these industries, however, are based upon the census unemployment
figures for 1900 only. In the case of the figures for separate indus-
tries, the original census figures for unemployment are not for indus-
tries, as such, but for occupations. Thus, in Table 138, the ratios
are shown for bakers, millers, confectioners, brewers, tobacco-
factory operatives, etc. It has been assumed that these ratios
indicate the relative extent of unemployment among bakers, millers,
ete., in the United States as compared with New York, and, further,
that without serious error they can be assumed to represent the ratio
between the degrees of employment, for the cognate industries,
between the United States and New York State.

Returning now to Table 132 and the United States correction
ratios introduced in column D, these latter ratios are multiplied by
the New York trade unionist employment ratios in column C to
produce the ‘“‘estimated ratios actual to full .employment in the
indicated month in the United States,’”” shown in column E. These
are the ratios which are utilized to expand the average weekly earn-
ings in the busiest week in 1904 to estimates of full-time earnings
for that week. The New York employment ratios used are for the
busiest month and it is presumed that this busiest month is the
month containing the busiest week which is reported in Census
Bulletin 93. This assumption ungquestionably involves some error,
but it seems to represent the most accurate method of correction
that is possible with the available data.

It should be explained that the data in column A in Table 132,
showing the month of highest average of number of wage earners
employed, were taken from the manufactures census of 1904, in
which are reported the average number of employees on the pay rolls
in each month during the census year. These monthly averages
are given separately for men and women. In the construction of
Table 132, therefore, for all sex and age groups combined and for
women separately, the month of maximum employment was listed
for all industries and for each separate industry. Opposite this
month, in column B, was entered the per cent of trade unionists
shown as unemployed in that month. The New York figures are
not separately classified according to sex and, for that reason, there
is probably very little to be gained by making separate reports
for women. It was thought desirable to do so, however, in view of
the fact that net only the census employment figures, but also the
figures underlying the ratios between New York and United States
unemployment in 1900 are separately reported by sex. In all cases
where data for earnings are given for women separately, the esti-
mated ratios for women from Table 132 are used. In other cases,
that is to say, where men wage earners alone are reported, and where




BARNINGS OF FACTORY WORKERS

NIWoM.

BI010UH OV ANV XEHS TIV

86 [7===-=-"I8QUeAON 906 * ¥6 [T s Socec® 3l 91 o[ pue yooq ‘Sumstgnd pue Junuug
F A . oumiy 000°T 00 190300 dmd poos pus Jedeg
- i *STTILAES THLM PIIIBUT0D
13 T ToIEY g5 g [T zoquundos | sy Sammed Surpnp jou ‘sioripodd [EAEE ‘squiny
200 - - S8BTy 282" £9% “ABW |~ ¢r §100p0Id J3qUIT PUS BqUIT'Y
g8 - IBQUIAAON ¢18" ¢ 81 ~-="" " J9QUIRAON] s AN
Lgr frmmee 1840700 68~ 901 IR "PIUSTUY PUB “DOLAING ‘poume] ‘I07)
ger  lmveemmeee-- IR 8" 81 qOIBIY 1 SOOTS PUE $100q J9qQTI wm%u?& Jou .wwoﬁ pue muwoem
3 - T X 9w N 0 SpOTR TooM
........ : I ar 1995401y Suypmion; ‘spoas Y
HR ] —— PIBYE et 1 --===--=-£IBTUQe “a mem
‘N L BA0P0 R~ %L 1040300 |~ ox SPOUS I3y
-- . "SI -
T A Areniqeg cog- g3t [ 10qmI209q | 999 U 9TOD 8T} JO GATPTA “SORPXY] SUGRUY Pk FPA
350 -ooo--etTenuey geL” 2 (S Aty AIBOTRL - : ot Sp0od To1300y
eve | TOXBL 8¢8° 29T 1800300 "7 smomioa ‘Burgyoin
£78 ML G ) 888" 291 1040300 i 5,890 ‘SEMI0D
00 R o WL 99Z I 11 (B G oY o w 80l eqy Y30 ‘sfur pos spdie)
H LRI aa; X I 1qmA0N § $939T3 PUE STUDD “000UG0
- o I “SIONDE
£e8" ) S 18qUIRAON S[esaoT A ﬁnﬁ&ﬁn&m
......... Toq oA T 62 T2 19Q IS0V » Junjoud Jwew pue Suneydnelg
............... &g Qg [ ~Amyp SIABA TPOS PUEB [BISUTIAL
........... 1000920 oL 062 1330390 s Sponpoxd [IISHE pue [[-1moj g
........ TqUIBAON - 191 -===---- J3QUIBADN e Weald 90f PUE AISUo1ejuny)
.............. ouny 263" 01 Amr sjonpoad L19¥eq I9qj0 pus pralg -
........... 100300 2680 801 TTTTTTTTT 1000920 s somsnpm IV
A\ fo € v
¢ Yyuow
onue 781}
moorM mww%mwm yuom T DIAOI | g a304 %wwwwm
058 JO JOQUMT -Ao[duid | -WIOUD | o304 10 ypquimm
SBusban e SITUOIN | SISTWOMY | coraAg sshuam xusna
QOIM UL IOy Muckm %w N Muawanmoz QoA up qIuop
70 91180 I

294

$06T SONINUVE HWIL~TI0] OL SONINUVH ITIZIA\ TVALOY ONIGNVAXE HO4 HIVAWILSH J0 NOLLISOIWNOD-—"ZET aIgvy],



295

ESTIMATION OF FULL-TIME MONEY EARNINGS

*82T°£10"L 12a4 Supmp omy 9U0 £uy 98 paLopdms Jequng umﬁaﬁm

o' (ToTBIIdeaan) wﬂcﬁzaqﬁw ‘LIougenr *S[BIaYA] ,, 10) 918 SeNSY I0X MON g -
o (dno1d SmIpmadygs pue £IBUTYORLL ‘STHYOUE) SBIOWT 19URQ),, 20] I8 SIS FI0X MON g1
(078 Mg souspEIs 104¥Y Jo nvAINg ‘g ‘N 6F *d) ., POUIGTIOD SILIISTPUL ITV ,, 40] 918 S2INIG JI0X MIN 21 |

919 ‘Supuiq ‘Bunilg,, 0] 918 SIndy JI0X MON o

£+ SIMYTEIN] PUB FUIHIOM POGA,, 10] P18 SOINSY JIOX MON ot
'S9A0]3 puB ‘seoys ‘53009 ,, 10} 918 SAINSY HI0 X MON 5t
"0jel JIDX MAN PoISNIpeU) ¢

14 STUSTULIBY) ,, JOJ QI8 SISy HI0 X MON 71

«"SOLAISTPUL [V, 10} O3

. 4'SOMMIYRT, ,, J0J 918 SINAQ JI0X MON o

1’ 03TBGO,T, ,, 10F 218 SomBY JI0X MAN ¢

- suorgeredaid poog,, I0f 218 (g "109 UI) SAINIY JI0L MAN g
“HAUIOM JOf 07T JO 01381 WOT9RII0) SISBY |
*ZeLLL9%S qyuomX mﬂu vo%oﬂﬂv I9qUINT 936194V ¢

*ApeAlaadsal ‘088’ PUE $98° @I , USIP[I[D,, PUE ,, USWH,, JO] SO1JEI [ 103 91} ‘pauIqiuoo SaLUsupur [[8 104 ¢
"ES1 9I48Y, 933 “Dpasn exw SQH DS 0681 UI0Q SPLYSUDPUI [[V,, 104 10061 JO SOST sueredniog moﬁmsmum Jusurioidmenn sole1g @wuﬁhw DUB JI0X MIN JO UOSLIEANIoD 8 WI0AT 5

pogon aXT A ¥deoxa ‘g ‘100 Ul sounSy Jo syuewerdwoy) g

*paurquod sede [[8 pus soxos 2 10] AI SeIMBY o4, °SOISIYEIg J0qur] JO NBAIng 10X maN Jo syioday
*L9-08 ‘xpxxq “dd Y *3J ‘G061 ‘SNSUSO SINOBNUBIY . YJUOUL 089 Surmp PaSodius SIStLIBd 3JeA JO 1o(UNT 938I8AB,, JTLMOYS B8P WIOLT 1

216 88  |7TTTTTTT ISQUIDAON
688" ) 5 § S JI3QUIOAON
048" ogr  |TTTTTTTT piokiang
[4UN 88 Tt 10
£98° LGT  [TTTTTTTTTT Armsnues
F<7Ad 8¢  {"TT- Lrenuef
©96° L - I Feliniantgy
668° 01 [ 18 UR08(T
896" ze [T J3qUIIAON
688" 19 7T JO(UAAC N
" [ % | SR S LB
906° 120 T TRQUIR

968" e

a8 £og-
ol6* 936"
al6° 08
cig* 08"
916" 516"
916" 198"
916° 006°
$80°T 08"
8801 £08°
8" cog -
686 el
085" oeg*
06" | 668"
216 758"
o80T €98
£06° £98°
166 908"

Ll g e =Rl HORUIDe NO M0 Q@i

-

wicis e
e

He 6o

dgidns Hxed

........... -Arenmeg [<-ommmeommeem— o mmnannm pue ‘snyersdds ‘AIOTREN T8I0

Tady Tosss ‘Bupmqdryg

......... TqUIBIRCY -~ ;1 Spo0d _qqOY

OIBIL 5 ﬂamEoEEH BIMOLAY

......... I19GQUIR03(T a uHmSmlaonm aredex peoInBsy

.............. Edy - 1 O1Ijoate—sdoys Iredal peoey
- grsdoys redar

............ snsny Uao.ﬁﬁ 10 m.ﬂo_u.muuaa SUDNPE] J0U  ‘DUOIIEI-WEDS ‘SIBG

~ounf 1 mmﬁﬂoﬂﬂoﬁ;ﬂ

-oumyg -|= spred pus wuéon spqomainy

......... FIQTESNI 71 SUTdgel pue Sunpmg

dy ~u Spoupoad Qoﬁ.anﬂonﬁ pue Aipunog

AR S{TAT BUI[T0I PUE SYI0A [391S ‘[00)S pUB =EH

......... INUIS0A(T ~seoenny 3581 Eﬁm pus Toy

[aay SSETD

~omng 11 BUTUIOI Ma[0IR g

-otnf 21 S[BO[TIIY

......... Tqueseq j~7"" " "y s[earpoed pue stadedsaen ‘Jumysiignd pue Jupunly




296 EARNINGS OF FACTORY WORKERS

there is no separation of sex, the United States correction ratios,
shown in Table 132, have been utilized.

The method of applying the estimated ratios of actual to full em-
ployment for the busiest month of 1904, to the average weekly
earnings in the busiest week in that year, is indicated in Table 134.
The average weekly earnings in 1904 are divided by the ratios in
column CX, taken from Table 132, the result being the estimated full-
TapLe 138.—Courarmon or Exront oF UNEMPLOYMENT IN NEW YORK AND

T8 UNITED SraTEs FOR MEN AND WOMEN AND FoR Bore Smnxms COMBINED:
1860 anD 19001,

PERSONS 10 YEARS OF AGE AND OVER
IN GAINFUL OCCUPATIONS
Ratio,
Percenf- | United
AREA AND SEX Unemployed during || age em- | States
some part of year ployed | to New
Total York ?
Number | Per cent
1890
United States:
Male. el 4,064, 051 900, 572 22.18 77.8 97,0
Femala. ... . - 1,027,242 167, 832 16.34 83.7 100. 4
L U 5,091, 203 1, 008, 404 21,0 79.0 7.7
(34, 430 125,785 19.8 80.2 100.0
193, 786 82, 264 16.6 83. 4 100.0
828, 216 158, 059 1 0. 9 100.0
.................................... 5,772, 641 1, 631, 057 28.3 7 96.6
Femﬂle _______ 1,312, 668 4, 346 22.4 71.8 101,5
Total.vu-iaen 7,085,309 1, 925, 403 27.2 72.8 97.3
New York.
Male..o.oo-o. - 788, 317 203, 180 25,8 74,2 160.0
Famale - — 246, 240 57, 682 23.4 76,8 100.0
Total . ... R 034, 557 260, 821 25,2 74.8 100.0

! Figures are for gainfully employed persons in tha continenta] United States in manufacturing and
mechanical industries and are taken from the Occ%)(t)xtions Census. Figures for 1890, U. S, census 1800
Population, Pt. TI. Figures for 1900, U. 8. census 1900, apecial reports; Occupntions.

2 The averages of 1390 and 1000 ratios are, for males, 90, 9; females, 100.2; and total, 97.5.

time weekly wages for the year 1904 shown in column D. The corre-
sponding estimated full-time weekly wages for the other census years
are then obtained by multiplying the 1904 amount by the relatives
shown in column B. Thus 11.56 multiplied by 0.89 gives 10.29, the
estimated full-time weekly wages for 1899. The estimated full—tnne
yearly earmngs in column I are then calculated by multiplying weekly
figures in preceding columns by 51, it being assumed thab 51 weeks -
constitute a full year.t

8 The selection of 51 weeks as representing a full-time year was made only after very careful consideration
of the alternatives. Obviously, any period short of 51 weeks would hardly represent full-time operation;
yet, even in continuous industries it is not uncommon, sven in years of good business, for factories to shut
down entirely for a week. At any rate, in view of the handful of holidays in which factories customarily
shut down, it has seerned unwige {o take 52 weeks as the full-time year. . The Census Bureeu, furthermore,
considers 307 days (51 six-day weeks) a full-time year, . In industrial accidents statistics 300 days are gens
erally taken ta represent a full-time year, (Buresn of Labor Statistics Bull. 276, p. 69.)
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Since the process of expansion (which in a few cases of much over-
time, is one of contraction) of the average weekly earnings reported in
Census Bulletin 93, to estimated full-time weekly earnings for the
same year, is of considerable importance, the fizures used in making
the adjustment for the different industrial and regional groups are
given in Tables 135 and 137 and in Tables 139 and 140 at the end of
this chapter.

TaBLeE 184.-—CuNsus AverAceE Waan, Avirace WerrLy Moxey EirniNas
IN 1904, EstiMaTep Fupi-TiMe WBERLY BArNINGs, aNp EsTiMaTep Fuin-
TIME YRARLY EasrNINGs, ALn InpusTrRIEs COMBINED, BY SEX AND Aca
Grour: 1899-1923

Ets_timagedl
Average |TRUO: ACWAN ptiated | ¢
weekly | to fallem- i “poyto o Dstifrgated
Average | Relatives (money) ployment {money) full-timg
YEAR wage 1904 =100 earnin{’s fo[r 1151004xl_th weekﬁ; yeu{ly
f 0 ine earnings
in1904 volved in wages .
column C
A B C cX D I
$10,29 $625
11, 56 &80
12,60 043
14.10 710
28.09 1,433
28.67 1, 462
30.356 1, 666
11,50 587
12.92 659
14,08 720
16,76 804
31,40 1,601
32,04 1,034
33.85 1,726
6.18 314
6. 92 353
7.54 301
8.44 430
16,82 858
17.16 875
18,13 928
3,50 179
3.93 222
4. 28 202
4.70 244
9. 55 487
9.75 497
10. 30 525

The details of the expansion process, with the estimated full-time
weekly earnings for the year (1904) are given by selected industry in
Table 135. The figures in the first column come from Census Bul-
letin 93; those in the second from (or by the method shown in) Table
132; those in the third from a source entirely separate and by a
method quite distinet? from the source and method utilized in this

7 These figures, introduced in Tables 135, 137, 139, and 140, for purposes of comparison merely, were worked
out (as explained in Chs. XV and XVI) for the purpose of reducing *full-time yearly earnings" to actual
yearly earnings. Theratlos are given for each of the selected industries and for all census years in Table 152,
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chapter; those in the fifth end last column from s simple division of
the figure in the first column by that in the second. .

TaprLE 185.—AvirAge WEERLY JARNINGS REPORTED FOR 1904 v Census
BurreTiv 93, AND EsTiMaTEp RaTios or AcruAl 1o Funn EMPLOYMENT 1N

TaAT YEAR, BY INDUSTRIES

]
ESTIMATED RATIO,
ACTUAL T0 FULL
Average EMPLOYMENT
weokly \ matsd
earnings )| Tor full-ttmo
INDUSTRY : Sex reported (I month For ookl
in Census || of1004 | year || WoOKly
Bulletin | covered | 1gn4 1 008>
93 in Census|(male and
Bulletin | female)
23
Al IDAUSETIES e e e e ———— Total.. ... $10. 06 0,870 $11. 58
Men. ..uan 11,18 804 12,02
Women. .. 617 . 802 , 92
Children.. 3.40 . 880 3.03
Bread and other bakery products : wwn| Male 1.77 . 901 13, 06
TFemale.. ... 5.46 . 887 8,15
Flour and gristmill products. .. ._.......__.____.. Male.._.__ 10.03 .870 11. 58
Conlectionery . : Male___. 10,27 . 12,62
Female.. .. . 83 3 5. 80
Slaughtering and meat packing. .| Male, 11,27 . 844 13.35
Liquors, malt. ... .. Male....... 14,87 956 18,03
Mineral and soda waters__..____ """ """ Male...... 9.86 . 959 10, 28
. Female..... 5,00 976 5.22
Tobacco, cigars and cigarcttes. ... ... Male_._... 11,14 1,007 11,06
Female_... 5.97 072 0,14
Carpets and rugs, other than rag 9.03 870 1,41
7.81 1.000 7.31
Shirts._ lg. 28 . 87g 11,72
. 6 . {
Clothing, men’s. . 12,93 898 Y 5
] ) 6,07 . 8 8.80
Clothing, Women's. _..... . _eoooooooo ... 13, 52 .031 14, 52
Fomale. .. 6.85 .82 7.07
Cotton manufactures Malo____. 7.71 ‘870 8.86
Femalg. . . )
Dyeing and finishing textiles. .._...__...________ M;?:.i... S. g? :ggg {’.' ‘IJ;
. Female.. .. 5.90 . 802 6.72
Knit goods. ... — %‘iale.l ..... 8.90 . 923 0.04
i female. . 6.01 . 028 0.4
B GO0AS . mee ettt li1\‘/[5;11;3.] P 10. 67 873 12, 13
Woolen and worsted goods..........__..._____ — Maalea_i__'_: 8,' é; : 323 18' 82
5 Female... -6.83 T - w—— .20
ggzsé ;md shoes, not including rubber boots and %@}&E... 1.17. 88 870 . 856 13,68
Leather, tanned, curried, and finished . Male..” ! 580 3l §02° 1107
urniture..... ... __ "’ o ¥ : : X
Lumber, timber products.. ... R Mate- lg ég g% gg.‘:z" ]2'2;
Lumber, planing-mill products, i ‘ : . :
planing mills connected with sa;g‘.m;c]uding 11.15 870 802 12.82
gg erand woodpulp__________J_ T 10. 84 884 o17 10.81
nting and DllbllShinK, book and job____ -7 1(2i g:i :gm : 873 14: 36
Printi s . 902 | .. f
{inting and publishing, newspapers and period- 13.13 501 .87 1457
Chomteals Female.., _ 5. 98 N 6,67
Petroleum refining. ..o ﬁ“}em--- 10.901 48 .884 1153
Brick and tile, terra-cotta, aud fire-gl o 1231 29, 876 13.11
Iass... ..l e 9.82 883 878 11.
. 14,10 877 .848 18.36
Iron and steel, blast furnaces_______ . 58 T 5.2
Iron and steel, steel works and rolling mijs_ 2777 un <881 748 13.29
Foundry and machine-shop products - I Mal 12. 50 -850 -748 W61
Soelimgamd g S0 O o e ) i TR R
mobile - g . . .
es and parts. ... 27T Male 1105 ‘020 o o

! From Table 152, The derivation of th

u ‘ 2 ese employment ratios f

(&r;ttgeg é‘ég‘;ﬁg%ﬁﬂ?& .oI }Il‘xgeggt:gziggr ailt_gar peglllx month in 1904 anoé tfgg zge? lenyge{)a%l%)?nés tﬁg ré(:gliggg
tabie s DrPosES of pesoprnios & or all sex and age groups combined. They are inserted in the
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Tasr® 185.—Aviraca WEBKLY Earvines Rurorrep ror 1904 1w CEnsUs
BoriErIN 93, aND EsTiMATED RATION OF AcTUAL To FULl EMPLOYMENT IN
Tuar YEAR, BY INpUsTRIES—Continued B

ESTIMATED RATIO,
. AGCTUAL TO FULL
Average EMPLOYMENT .
weekly :ﬁiﬁéa
caraings || Tor | rulltime
INDUSTRY Sex reported {| month For ookl
in Censos || of 1904 year-- || W ai Y.
Bulletin (| covered 1904 earnifes,
93 in Census|(maleand
Bulletin | female)
93
Automobiles S A S S Male...... $13.07 0.939 0.701 13. 92
Cars, steam-railroad..... . - Male--... 121 .824 . 660 $13. 60
Railroad repair shops—electric Male. 12. 55 LT ,782 15,81
Railroad repair Shops—steam. .. v orcomvuaunn-- Male._... 12,47 . 835 732 14.93
Agricultural implements....oco-a-. o Male..... 10,97 . 848 . 668 12,94
Rubber goods. ...~ - Male.._... 11,25 804 .858 13.99
Shipbuilding, steel .- - . Male..... 11.32 . 903 . 058 12,54
Tlectrical machinery, apparatus, and supplies...| Male___._ 10.85 . 841 .658 12, 90
Femalo.. 8,37 12 Ll 6.98

The same construction shown in Table 135 is given for geographic
regions and divisions in Table 137. The method of constructing this
latter table is indicated in Table 136. The first two columns of the
latter table show the total population in the different regions in 1900
and the proportions of that population unemployed at some time in
that year. . The third column (by use of complementary percentages)
shows the proportions employed in 1900. The fourth column, derived
from the one preceding, gives the ratio of each region to the United
States. These regional ratios, finally, are multiplied by the United
States ratio, 0.870 (calculated as shown in Table 132) to produce cor-
responding regional ratios, which are used in computing the results
presented in Parts IT and IIT of this monograph, on the assumption
that they represent for each geographic division the ratio of actual

TapLe 1836.—DrrivAtion oFf RaTros, AcTuaL To Fuir EMPLOYMENT, FOR
REPRESENTATIVE WEEK oF 1904, BY GrEocgrarHIC REGIONS AND DIVISIONS

Ratio of
Number Ratio of
) unem- Per cent Per cont region to aetmﬂ to
REGION Dloyed, | oftotal | [0, | “United | 000
1900 ¢ States ent 3

UNITED STATES. . oo v e nmmnam——- 1,925, 403 27,2 72.8 100.0 0.870
North Atlantic 865, 888 25.7 74.3 102.1 .888
South Atlantic o emniaian 157, 924 25.2 74.8 102.7 . 892
North Centra - 038, 776 20.5 70.5 96.8 . 841
South Central. - 139, 108 28,6 71.4 08,1 . 852
Westem 123, 617 28.1 71.9 98.0 857
Northeasts_....._..... . 887
South 3. . e 875
West.. _ - . 857

1 At some time during the year, in manufacturing and mechanical pursuits, U. 8. census, 1900. Special
reports: Occupations, p. cCXxxv, | . .
3 Assumed to apply to 15904 and usod for expansion of weekly earnings data in Census Bull, 03, Com-
gll_leteddpy gefgraphic divisions by multiplying 0.870, ratio for United States (all industries), by index in
ceding column. .
3 Weighted nverage from above fivefold regional division, woight belng number of wage earners in

20142°—29—21
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to full employment in a representative week in 1904, They are not

so used, however, in exactly the form in which they appear in Tablo

136. 'The regional classification used is the ninefold one shown in

Table 137, which indicates just how the average weekly earnings

e ‘ data published in Census Bulletin 93 are treated in order to convert
L them into (estimates of) full-time weekly earnings.

L : Tasin 137,—AveracE WeEkLY Earninas RreporTep For 1904 1N Cansus
IERERE BurieTiv 93, AND EsTiMATED RATIOS OF ACTUAL TOo FuLL EMPLOYMENT IN
IR TaAT YBAR, BY (GBOGRAPHIC REGIONS

ESTIMATED RATIO, AC-
) TUAL TO FULL EM-
Average PLOTMENT Estimated
aveokly fulldinte
BEGION | reported | For month Rk
LR in Census ol 1904 | wor yoar 1004
A Bulletin 93 || covered in 1004 1
AR . - Census
Bulletin 93
. UNITED STATES $10.00 0.870| . 0.819 $11, 50
l NORTHEAST. 210. 34 3,870 817 1L.93
New England 9,67 . 888 817 10, 9F
Middle ANBNbIC. v vecme e 10.45 . 886 817 11.79
i East North Central — —— 10. 66 841 817 12.08
: West North Central .- . 2 7_777TTTTTT 10.47 J841 | 817 12, 48
: Bourm S 17.07 1877 .19 879
! South Atlantic - 7.31 . 892 . 709 8,20
East South Central ... _.__ T T 7. 80 . B52 799 0,23
‘West South Central 9.07 . 852 798 10, 64
. Wesr.. ‘ 113.08 857 .848 14,06
v Mountain 14. 84 887 . L B48 17.82
4. Pacifie. ... - 13.20 . 857 Big 158

1 Frow Table 1583, Derived from entitelg different sources from figures in preceding column. Hea

i s footnote to Table 135. This column inserted merely for purposes of comparison, .
N.d 1 Welghted averages of corresponding figures for 9 geographic divisions; welghts used being the average
Lk s - numbers (in round figures) of wage earners employed in the several divisions in 1004,
» ) .
o
A e TaBLr 138.-—ProPORTION OF GAINFULLY EMPLOYED 1N MANUFACTURING AND
i“"i ‘ Mzecranican Pursurrs Weo Wers UNEMPLOYED SoME PART OF TAE YRAR
Fkoe 1900, Smowine TEE UNiTep SrATES ToTAL AND NEW YORK A8 A TOTAL AND
ooy BY SEX ) :
UNEMPLOYED Per
cent Ratlo
. nun- Unltﬂ&
Aggreggte Tata] || Perun Pel;: tStﬂNtB:v
, number employ- cen 0 N&v
: : OCCUPATION, AREA, AND sEx | 07 the 1 s | 1 uﬁe%n& edIs of employ-| York,
P occttpation ths th Ploy aggre- | 6d New
o mog {months imonths gate in Yorl =
L . ocepa.| 100
tion .
Menufacturing and me-
chanical pursuls....... 7,112,804 .-11,938, 282 2.2 1 T2.8 07.3
1,034, 557 |1136,417 | 95,702 | 28, 612 260, 821 26, 2 748 |-imraacn
788,817 (1108, 775 | 76,823 | 22, 541 203, 139 mefrmenmmnf e ————
246,240 [} 32,842 | 18,069 | 6,071 57,682 [|acecamcn]rnnnnn- -
70,407 M___. - 8,888 1.2 88.8 | 101, &
17,279 1,131 .a28 336 2,088 12,1 87,9 |-errma- -
16,600 (| 1,105 600 223 | - -
679 26 28 13 femee
40, 578 - 4,720
3,117 108 a8 109 305
3,117 108 88 109 -
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Tapre 138.—PROPORTION OF GAINFULLY EMPLOYED 1N MANUFACTURING AND
MzecuANICAL PURsTITS WHO WERE UNEMPLOYED Somm PArT oF Thm YEAR
1900, Smowing THR UNITED STATES ToTAL AND NEW YORK A8 A TOTAL AND

By Sex—Continued

UNEMPLOYED Per
cent Ratio,
num- United
A \gerogate Total || bor un- Pert Siates
. (lemploy-l cent |to New
OCCUPATION, AREA, AND SEX o 53 ggﬁo 18 | 48 | 110 I‘}]Ié;fd ed is of emp&oy- '{\Prk.
n aggre- 8 aw
months| months; months| gate in Vorlr=
occupa~ 100
. tion
31,242 [ RS 3,986 12,8 87.2 08,4
6, 105 390 221 82 093 11.4 88.8 fowrcmram
4,302 233 148 1.1 O | S
1,803 157 B2 -
20,984 N ... — 2,552 12,2 87.8 08,1
, 31! 226 134 95 465 10. 5 80,5 |
4,319 226 134 95 c———
1,288 12.3 87.7 08. 4
127 88 27 242 10.9 89.1
127 88 27
181,464 37,408 || 28.5] 7L5| 103.6
20, 268 4,992 | 2,592 567. 8 141 3L 0 60.0 [ocmueenn
17,292 2,845 | 1,476 408
B, 977 || 2,147} 1,108 158 -
19,372 4,791 24.7 753 9.5
5,010 766 194 98 1,048 17.7 82,8 leenconn
2, 817 270 105 40 .
3,393 486 89 &8 -
230, 277 Hammnooo|omcmoman|ocmaaa] 61,602 26.8 73.2 118.0
88,762 || 18,046 | 12,013 | 1,818 32,777 36.9 03,1 facacen
65,180 || 14,362 1 9,408 | 1,251
23, 58 4, 2,604 | . 567
151,879 {[amcmeeen|mmvmecnafemeiinac 37, 025 24, 8. 75, 5 106, 2
27,770 4,830 | 2,580 602 8,030 28,9 k1 5 N I,
2,990 73 83 43 R
24,780 || 4,101 | 2,206 569 -
246, 301 |{|-- 34, 306 140
6,105 440 198 128 766 15. 0
2,428 . 104 8 56
2,677 246 100 72
22, 289 4,261 19.1
2,084 188 131 46 308 17.8
fale 1,872 172 15 40
212 © 16 18 [}
47,120 9, 444 20.0 80. ¢ 9.5
11,388 1,319 584 320 2,229 10.0 80,4 |oveee
3,085 480 | . 227 120
7,461 830 367 206 PR
39,432 |- 8,840 22,4 77.8 1013
New York. o oceeoooes 9, 2,002 | 1,244 410 4, 582 28. 4 76,6 ocmunmn -
Fen | inGio|| o1 | oo | s
15, 540 A .
Sillc-mill operatives. .. ovoeon.. 54, 460 14,823 27.2 72,81 1021
New York 6,153 || 1,028 521 2168 1,763 28, TL3 |ecmacman
) W) m
Female , 621 ———
Woolen-mill operatives......... 73,106 U F—— w7 |l 20.2] 0.8 94.9
New York v 8 072 B8 | 2Rl 1k 968 || 15.8| 84T fomremom
tl
Malo .o 3,483 305 164 91
Female. .. rveenuamaaenral 2,789 221 124 73
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TasLp 188.—ProroRTION oF GAINFULLY EMPLOYED 1N MANUFACTURING AND
MecrAaNIcAlL Pursorrs WHo Wern UNsMpLoyep SoMmu PART OF THE YRAR
1900, Seowing TEB UniTED STATES ToTAL AND NEW YORK 48 A ToraL avp
8Y SEX—Continued

TUNEMPLOYED Per
cent Ratio,
N . ] bnum- P ISI%lited
ggregate Total erun- er ates
number employ-| cent |to New
OCCUPATION, AREA, AND SEX in tho -3 5 1-12 gi]o‘gﬁ& ed is of |employ-| York,
. loccupation aggre- ed New
months| months months| gate in York=
oceupa- 100
tion |,
209, 047

97,630 {3,730 | 1,080
23,874 || 2,817 1 1,630
4,105 013 | 380

6,468 783 351
6,165 740 332
303 87 19

Saw and .planing mil em-

ployees 1681, 687 A

New Yorke ocvemeocceen 6, 886 1,002 056 174

M. e e mmemnee 6,686 || 1,002 956 174
TFemale___ .

Paper and pulp mill operatives. 36,329 .

New York. 8,048 708 320 134

Male.. e 5,778 606 241 111

Femalo....veeancacmanes| 1,170 102 79 23

Printers, lithographers, and

pressmen 155, 333 - 23, 548 15.2
New York.eocomnn- - 31,822 || 2,504 | 1,434 755 4,693 4.7
Mal 20,724 || 2,871 | 1,842 698 -

2,008 133 02 87

“Qther chemical workers,”
chemieal works employess..... 14,723

1,094 111 59 36
1,807 06 47 33
187 15 12 3
Ofl-well and oflworks em- .
ployees....._. - 24, 626 o 5,032 29,9 1.1 103. 5
New York 1,218 186 103 21 310 25,5 Td 5 faoamnn -
Male....- 1,218 186 103 21 |-
TFamale.
Brick and tile makers, ete. 49, 934
New York 7,848 || 1,041 | 4,711 236
Male.. 7,848 1,041 | 4,711 236
Female. -
Glagsworkers.. 49,9909 (|-
ew York 4,764 11 1,171 433 233
Male.. 4, 551 1,133 424 226
TFemale. 213 38 9. 7
Iron and steel workers._ 200, 724 ———
ow York.... 3,540 | 5176 | 2,277 003
Male..... 31, 252 5148 1 2,248 898
Female.... 2838 28 29 5 .- :
Machinists - r
3,891 1,880 776 :
2,821 | 1,850 776
714 284 124

714 284 124

163 a8 39
43 30 10
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Tapte 139.—AVERAGE WEERLY EARNINGS REPORTED ror 1904 1N Crnsus
BurLeriy 93, EsriMared Ratios, AcTusl To Fuil EmMproymENT, AND EsTI-
MATED FULL-TIME WEEKLY BARNINGS, BY GBOGRAPHIC REGIONS, Drvisions,
AND StaTBs, ALL SEx AND Aap Grours ComsiNgD: 1004

ESTIMATED RATIO, AC-
TUAL TO FULL EM-

‘ Avexiglge PLOYMENT FOR— Estimated
eamnings full-time
REGION reported Month weekly
in Census of 1004 earnings,
Bulietin 93 ; rcl:o(\)rg;(;?ls Year 1004 ! 1004
Bulletin 93
UNITED STATES $10.08 0,870 0,819 $11, 56
NORTHEAST - 10. 34 . 867 .817 11.93
9,67 . 886 .817 10.91
9,39 . 886 817 10. 60
, 04 . 886 . 817 10. 20
Vermeont.. - ——— 9,24 . 588 .817 10,43
Massachusetls. 9. 68 .870 . 817 10.93
Rhode Island . .o e 9.19 . 886 817 10.37
Connecticut. 10,34 . 886 .B17 11,67
MIDDLE ATLANTIC. 10.45 . 886 .817 1179
New York o c—— 10. 40 . 886 817 11.74
New Jersey. 10.41 . 888 817 11.75
Pennsylvania. 10. 51 . 886 817 11.86
TAST NORTH CENTRAL oo cuanmccmcmecmcoman l10.66 841 . 817 12.68
Ohio.... 10, 841 817 12.64
Indiana 10,10 L841 L817 12,01
I1linois. . no - 11, 55 B4l .817 13.78
Michigan. . ceeeramn 9. 92 841 L817 11.80
Wisconsin 10,12 L, 841 L 817 12,03
WEST NORTH CENTRAL.wurenumnnnncomrnnceecnenenen 10,47 . B841 817 12,45
Minnesota. -.cenernen - 11.01 841 . 817 13.09
Towa.. , 67 841 817 11 50
Missouri - 10. 39 L84l .B17 12.38
North Dakote.omwmcoea oo 11.81 L841 . B17 14,04
South DaKOta. o oo vvcniame e wma s 11, 69 841 817 13. 80
Nebraska ;. 10, 88 .841 817 12.95
Kansas, - 10. 68 841 817 12.58
SourH.. F. 7.67 875 709 8.77
SOUTH ATLANTIC ——— . 7.31 .802 .799 8.
Delaware - 9,27 .802 . 817 10.39
Maryland - 8. 60 . 802 817 9.64
District of Columbia 1116 .802 . 799 12,51
VIrginif. . o vcvrreeinmnnan I 7.60 . 802 . 7499 8.62
West Virginia ——— 10. 52 .802 799 11.79
North Caraling _ . 90 . 802 799 5. 56
South Carolina. 4,08 .802 . 796 5.25
L€ Lo U OO O 6.10 882 L7909 6.84
Florida. .- 0,04 .802 . 798 10.13
EAST SoUTE CENTRAL ... - 7.86 . 852 . 709 9.23
Kentueky. cocecvecenennna - 8. 38 . 852 799 0.92
Tennesses. - 7. 581 . 852 .799 8.89
Alabama.___ - 7.65 . 862 . 799 . 06
Mississippi 7.79 . 862 . 700 3
WEST SOUTH CENTRAL..v. o cmeemccaemeccemn 8.07 . 852 . 700 10.65
Arkansas 7.95 . 852 . 789 9, 41
Louisiana 9,16 . 852 . 799 10.84
Oklahoma 10. 30 852 . 799 12.19
Texas. o cuvun.. 8. BL . 852 .769 11.26
WEeST 13. 68 . 857 .848 15.96
MOUNTAN.... 14.84 . 857 .848 17,32
18,19 . 856 848 21 25
- 14,81 . 866 . 848 17.30
- 15. 76 . 856 . 848 18. 40
14,14 . 856 . 848 16. 52
New Mexico - 12,18 .856 . 848 14.23
Arizona..___ 16. 16 . 866 .848 18,87
Ttah 11.93 . 856 .848 13.94
Nevada e 17.76 . 856 . 848 20.75
Paciric 13.29 . 857 848 15, 51
Washington e . 13. 84 . 868 848 16.17
Oregon._.... —— 12, 58 . 858 + 84! 14.70 -
California. .. - 13,4 856 .8 185,47

! Bes footnote to Table 135,
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week. This average was calculated for the various industrial and
regional classifications for each census year from 1909 to 1921 ,
inclusive. ~Prior to 1909 the Census Bureau did not publish frequency
tables of the prevailing hours worked per week, and for the two census
years prior to 1909 it was necessary, therefore, to fall back upon
another method of working out the necessary averages, to be described
presently. ‘

CALCULATIONS OF AVERAGES OF PREVAILING HOURS OF WORK

The method of calculating the prevailing hours averages from the
census tables follows the usual procedure for calculating weighted
averages from frequency tables; that is to say, the number of em-
ployees listed in each hours bracket (between 48 and 54, 54 and 60,
etc.) was multiplied by the number of hours taken as the midpoint
of the hours group, it being assumed for the purpose of computing
the average, that every employee in any hours group worked the
number of hours represented by the assumed midpoint. The result-
ing products were then added and the sum of the products divided
by the total number of employees shown in the frequency table, the
result of this division being the required weighted average of
prevailing hours worked per week.

The calculation of prevailing hours averages for the years 1899 and
1904 has been made with the aid of the data on full-time hours per
week published by the United States Bureau of Labor Statistics for
15 industries. For the most part, the Bureau of Labor Statistics’
relatives utilized here are not taken directly from the published state-
ment of the Bureau of Labor Statistics, but from the more condensed
arrangement of them published in Mr. I. M. Rubinow’s article on
“The recent trend of real wages.” * The Bureau of Labor Statistics’
relatives as reported by Mr. Rubinow are upon the original base used
by the bureau (average, 1890-1899=100). For our present purposes,
his series of relatives has been shifted to the base 1909 =100. When
this shift has been made, we have for all industries combined and for
the separate industries a series of index numbers of full-time hours
per week for each census year from 1899 to 1914, inclusive. We have
also the above-mentioned series of weighted averages of prevailing
hours worked per week for each of the census years from and including
1909. It will be evident, as is indicated by the figures in Table 166,
that this gives us an overlap for the two census years 1909 and 1914.
The United States Bureau of Labor Statistics’ index number for 1914
on the 1909 base is 96; the index of the weighted census average for
1914 on the same base is 97. This close correspondence seems to
indicate that the United States Bureau of Labor Statistics’ index

? 4 American Economic Review 810 (December, 1914),
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numbers for the earlier period may safely be relied upon as the basig
for projecting backward to 1899 the series of weighted averages
derived from the census reports. This, accordingly, has been done,
The year 1909 being taken as 100, it follows that the probable
weighted average for 1904 will be the number of hours which bears
the same relation to the known: census average as the Bureau of
Labor Statistics’ relative, 102, bears to its base. .In Table J, on
page 405, the detailed results: are shown for the dlﬂ’qrerllt selected
industries. In this table the names of the selected ind ustries covered
in this monograph and the most nearly cognate of the United States
Bureau of Labor Statistics’ relatives (which are used in splicing) are
listed in parallel columns. .

TasLp 168.—CaLcuLATION oF COMPLETE SERIES OF AVERAGES OT Pruvarning
Hours Workep rER WEEK, ALL INDUsTRIES CoMmpBINED: 1899-1021

U, 8, BUREAU OF LABOR
STATISTICS” ILELATIVES

INDUSTRY CLASSIFICATION OF FULL-TOME HOURS || goficed

FPER WEEK series of
YEAR - - Prevalling
i . hour \

Selected Industries | U, S, Bureau of Labor »(Ax;}%rage,~ (1909=100) Averages

used in this book ‘Statistics series used =100 |
, ‘ 1899=100)

99,2 105 59,63
. 960 102 57,903
All industries. .| 15 industries combined..... gt 1o e
L || A SR 50,80
......................... 50,30

17, 8. Bureau of Lahor Statisties’ indices, as reported by I, M. Rubinow.

-2 Flgures for 1909-1921, inelusive, are weighted averages computed from census data; figures for 1800-1014
are calculated on the basis of the series of indices on the 1900 basg.

3 Relatives for 1914 are taken from a more recent article, which has brought more nearly down to dats
the analysis of tho U. S, Bureau of Labor Statistics’ data originally made by Mr. Rubinow (*The Move-
ment of Real Wages, 1800-1918” (Paul EH. Douglas and Franeis Lamberson, 11 American Eeonomic Review
413, Septomber, 1921)). . : .

It is all too evident that the industry classifications do not match
as well as might be desired. For a number of our selected industries,
indeed, there is no cognate series of the United States Bureau of
Labor Statistics’ indexes and for such industries we have had to fall
back upon the United States Bureau of Labor Statistics’ relatives
for all of the 15 industries combined, as reported by Mr. Rubinow.
For some of the selected industries exactly the same United States
Bureau of Labor Statistics’ series could beused. . Inone case, namely,
that of bread and other bakery products, the Uhnited States Bureau
of Labor Statistics’ relatives for bakers has been used. This, how-
ever, 1s apparently the only instance where an occupational series
has been used in connection with an industrial series. - In the all too
Bumerous instances where the United States Bureau of Labor Statis-

N A : .
tics series for all 11_1dustrles has had to be used, it is probably true
that in the final series of prevailing hour averages, the items for 1899
and 1904 are really not industrial series at all but more in the nature
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of general series representing all industries. = This would be the situa-
tion in all of the instances where the United States Bureau of Labor
Statistics’ relatives for all industries are used, were it not that at
the point where the splicing is done, in 1909, it has been possible to
introduce separate weighted census averages for each of the selected
industries. The relative changes back from those averages to 1904
and on back to 1899 are exactly the same except where the special
United States Bureau of Labor Statistics’ indexes are used for the
industries involved. The result, however, is a slightly different
series for practically all of the selected industries, and this result,
of course, is a compromise between the use of the single “all indus-
tries”’ series for separate industry groups and the other alternative,
which is the ideal but here quite impossible one, of having a separate
series of relatives definitely representing each one of the selected
industries. ‘

Prevailing hour averages for geographic divisions for the census
years 1909 to 1919, inclusive, were computed from the census fre-
quency tables in the same fashion as already described for industry
groups. No frequency data are available for the 1921 census for
geographic divisions. Consequently, in each geographic division,
the prevailing hour average has been assumed to have diminished
from the year 1919 in the same proportion as it definitely has been
shown to have diminished in the United States as a whole. The
averages, for 1899 and 1904, for the separate geographic divisions,
were estimated by making, with the aid of the United States Bureau
of Labor Statistics’ indexes, a backward projection similar to that
already described for the selected industries. In Table 167 (p. 360)
the resulting complete series of prevailing hour averages for the
nine geographic divisions are shown.

TaBLe 164.—PREVAILING HoUR AVERAGES (WBIGETED), BY GRoGRAPHICO DIvi-
stonNs, ALL Inpustries CoMBINED .

DIVISION 1899 ¢ 15042 1809 1914 1919 1921 2

TUnited States coocerevcccvaaaocaanc 50.6 57.9 56.8 55.1 50.8 80.3
New England__.. PR 58.5 56.8 55,7 54.1 49, 6 49,1
Middle J%t]anti(' 59.0 57.3 50.2 54.3 49,6 49,1
East North Central oo 89.5 57.8 56.8 4.8 51.3 50.8
‘West North Contral 59.3 57.68 56.5 55.2 51.6 51.0
South Atlantic — 61.8 60.1 58.9 B7.7 53.5 53.0
East South Atlantic, 62.4 60. 6 59,4 57.9 55,3 5.7
West Bouth Central 62.8 6L0 69,8 58.5 5.0 54.4
Mountain 60.1 58.3 57.2 65. 5 52.0 5.5
Pacific_ oo i ciccnem————————— 59,2 57.8 50.4 54.9 47.5 47.0

1 The 1809 and 1904 figures for the separate geographie divisions are estimated by making a projection
back through those years on the basis of U. 8. Bureau of Labor Statisties’ index numbers for all industries

combined,
? No census data available for geographic divisions. In each geographic division the prevailing hour

averagg l%as been assumed to have diminished in the same proportion that it decreased in the United States
as 8 Whole,
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The way in which the average full-time hours per week, which we
have now obtained, are applied in conjunction with full-time weekly
earnings to arrive at estimated earnings per hour, is shown in Table
168, in which are used, for illustration, the figures for all industrieg

combined.
Tapre 165.—Dzmrivarion oF EstimMaTep AMoUuN?S OF HoURLY Earyingg
Per CapiTa, At Inpusrrizs CoMBINED !
Estimated
‘ rﬁﬁfmﬁg full-time Egggllfg%d
CENSUS YEAR ; hours par e‘ggg;{ly of homly
woek ngs earnings
per capita | per capita
........................................................... 60. 63 $10.20
...... . £7.03 10, 50 0. 1728
. - 66,70 12, 60 L2219
—-- 065,07 14,10 2660
............................................ 60, 80 28,00 5530
........................................................... 50. 30 28,67 5700




CHAPTER XIX
THE INTERPOLATION OF INTERCENSAL YEARS

" The average annual earnings and changes therein which have been
estimated and reported in preceding pages are for the most part for
those years in which the United States census of manufactures was
taken. They are, within the period of this study, 1899, 1904, 1909,
1914, 1919, 1921, 1923, and 1925. It will be noticed, however, that
some results aregiven for each year of the 27-year period—they include,
that is to say, intercensal as well as census years. The inclusion
of these series in complete annual form has been made possible by
resort to the supplementary use of the figures on average per capita
earnings reported by the United States Bureau of Labor Statistics
and by the States of New York, Massachusetts, and Wisconsin,

There is, undoubtedly, some inconsistency involved in resorting to
index numbers of (actual) per capita earnings to fill in the intercensal
interstices of a series of average wages, which, as we have emphasized
in an earlier chapter, show changes in full-time and not in actual
earnings. And, no doubt, the interstitial index numbers, resulting
from this llogical procedure are less accurate than would be results
derived from appropriate (but nonexistant) relatives of full-time
earnings., Data for actual weekly earnings have been relied upon
because, so far as we know, there are no other data available. The
United States Bureau of Labor Statistics published, in its bulletins
on wages and hours, some fragmentary figures on full-time earnings,
but they are not annual and they do not represent manufacturing
industry as a whole.

It would, of course, be foolish to claim a high degree of accuracy for
the estimates of amounts of per capita earnings, or even of changes in
earnings, finally arrived at through interpolation, but comparisons
(such as are made in Part I) with results reached by such agencies as
the National Bureau of Economic Research tend to confirm the belief
that the present results, in respect, at least, to changes in earnings,
are not seriously in error.!

The results that we have been able to report in annual form as a
result of interpolation are for the United States as a whole, all indus-
tries combined, and for each of the 12 of our 41 selected industries
which also happen to be reported for per capita earnings for the period
1915 to 1925 by the United States Bureau of Labor Statistics. It

1 8eo Table 17, p. 48. 357
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has not been possible to report earnings in annual form fox_‘ any of the
other selected industries or industry groups, nor has it been pQSSible
to report them separately in this form for any geographic subdivision
of the United States. The annual figures for all industries combined
and for each of the 12 selected industries cover the whole of our
period of 1899 to 1925. - -

The procedure followed in arriving at the annual series of amountg
of, and changes in, earnings is indicated in Table 166 and Table 147,

SOURCE MATERIALS FOR INTERCENSAL INTERPOLATIONS

The necessary starting point'is the estimation of the intercensal
counterparts of the index numbers of census average earnings, or
what may be called “intercensal mean-wage payments.” It is not
necessary, of course, actually to get a dollar sum representing for the
intercensal years the same metaphysical something that is repre-
sented for the census years, by the census average wage.2 It is nee-
essary only to get a series of relatives for the years intervening between
census years, which shall indicate the size of the average wages in
those years relative to the amount of the census average wage for
census year. The development of these relatives, in the case of all
industries combined, rests upon the utilizatpn of a spliced series
containing for the period 1899 to 1913, inclusive, the Massachusetts
figures for average yearly earnings, and for the remainder of the
period per capita earnings figures obtained by striking a simple
average of the relatives (1) the per capita weekly earnings reported
- for the United States by the United States Bureau of Labor Statistics
and for two of the States by the New York State Department of
Labor and the Wisconsin Industrial Commission and (2) the average
yearly earnings reported by the Massachusetts Department of Liabor
and Industries, The Massachusetts figures, which constitute the
sole ingredient for the first part of our period, are shown in the first
column of Table 166. The figures are those published in the annual
reports on the Statistics of Manufactures by the Massachusetts
Department of Labor ‘and Industries. The figures are described in
the report as “average yearly earnings’’; they are computed in
thesame way that the Census Bureau calculates its “average wages.”
The data for thelatter part of the period, including the single Federal
series and the three State series, are based in the case of Massachu-
setts ‘directly upon index numbers. Consequently, the splicing of
the two periods is not done until the Massachusetts absolute amounts
have been converted into index numbers, The computation of the
averages for the last part of the period is outlined in Table 167.
The index numbers shown ‘in that table foi the United States are

2 Bee initial paragraph, Ch, XIIT, p 260,
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TapLe 166.—Basis ror CompUTING INTERCENSAL RELATIVES OoF AVERAGH
WacEs ror THE PURrPosE oF CONSTRUCTING A YEARLY INDEX OF ANNTUAL
Earningg Por Carira

Relatives of per
eapifa earnings,
United States
Bureau of La-

Massa- | Rela- | Spliced Massa- | Rela- | bor Statistics, | gpliced
chu- | tives | serles : chu- | tives |ascomputedby| series
. setts .| (pre- (pre- . setts (pre- | Feders] Reserve| (pre-
average | ceding | ceding average | ceding | Bank of New | peding
YEAR yearly | census | census YEAR yearly | census York.d census
earn- year, year, enrn- year, year,
ingst | "100) | 100)2 ings! 100) 100)%
Dgggjn- Yearly, :
-%35;1545 baset
A B E A B c D E
$562, 57 1000 781,000 | 1.000] &1.000
580. 61 1,031 L0201} 7.060 ) ¢1,02L
658. 23 1,167 1210 1.140 | 81,179
758, 23 1. 349 1.430 1,350 { ©1.367
044, 65 1.680 | 1.851 1,747 | ¢1.791
1,073.95 1,000 | 2.171 2,048} ©

1,280, 74

PP EE mepsea
f=]
Qo
(=]

o

0

Pe]

=
cocaom

1 Annual Statistics of Manufactures, Massachusetts,
2 1899-1913 based on Massachusetts relatives; 1015-1923 hased on average of relatives (of per capita earn-
ings) from U, S. Bureau of Labor Statistics (13 industries, United Statesg New York, Massachusetts, and

‘Wisconsin.
# Chain relatives compuoted by Foderal Reserve Bank of New York, from U. S, Bureau of Labor Statistics

month-to-month link relatives. Average weekly earnings of factory workers in New York State and in

the United States, Statistics Department, Federal Reserve Bank of New York, Nov. 4, 1921, and corra-

ﬁ)ondencc from Carl Snyder. The bank gives monthly chain relatives. These have been averaged for
1

e above annusal figures. :

4 Base shifted to year 1914 by dividing relatives of preceding column by 1.06 ratio obtained by dividing
average number of wage earners (census 1914) employed in 1914 by number employed in December, 1914.
This assumes that for this short period rates were not appreciably changed and that money earnings variad

as employment.
& For Decamber, 1914.
¢ T{pgures for these years not from col. D but from last column of Table 187,
7 Index number for New York State as reported by Federal Reserve Bank of New York; no data from

U. 8. Bureau of Labor Statistics.

not taken directly from the official report of the United States
Bureau of Labor Statistics, since the bureau does not publish chain
relatives of per capita earnings.? The Federal Reserve Bank of New
York City has chained the Bureau’s published link relatives for each
of the 13 industries which the Bureau of Labor Statistics has reported
since 1915, and for all of them combined. We are not, just now,
concerned with the Federal reserve banlk’s chain relatives for the sep-
arateindustries. Therelatives arereported by the bank on the base—
December, 1914=100. . The bank presents the figures, moreover, by
months. These monthly figures have been averaged to obtain annual
relatives and the base shifted from December, 1914, to the year 1914,

3 They are reported in the Labor Review in the form of ‘‘month to month percentages of change
in per capita earnings.”
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This shift has been made by dividing the annual relatives, de:rived
from the bank’s monthly relatives, by 1.06: The latter figure is the
ratio obtained by dividing the average number of. wage earmters shown
by the census of 1914 to have been employed in that_ year 1?y tl.le
number employed in December, 1914. The use of. this division in
shifting the base naturally rests upon the assumption that for this

short period money earnings vary as employment.“‘ '
The data of Table 167, for New York, Massachusetts, and Wis-

consin, are taken, for the most part, from the Survey of Current

Tasre 167.—ConstrucTiON OF CONSOLIATED SERIES OoF RELATIVES or Pmn
Caprra EARNINGS: 1014-1925

AVERAGE PER cavig.ix“n:“.«:;r;xfms RELATIVES ON ‘UNWEXGHTED AVERAGE
YEAR b ; Preceding
United New Massachn-] Wincon- _ census
States 2 York 3 setts 8 sin 8 1014=1.000 yoar
=1,000
1,000 1.00 1. 000 {100 1 L
5, 960 1.03 1,082 1.06 1. 021 1. 021
1. 140 116 1. 166 1.25 1.179 1.179
1.850 131 1. 847 1.46 1,367 1.367
1.747 1,88 1,678 1.8 1.791 1761
2.048 1.88 1,908 2.00 1,982 1,000
2,458 2.28 2.276 2, 54 2.384 1.203
2.120 2,00 1,968 2.02 2.042 1.000
2.030 2,01 1. 966 1.96 1.092 078
2.220 2.18 2,238 2,18 2.206 1.000
2.200 2,22 2.107 2.23 2,100 . 000
2.280 2.27 |ccmcamnens 82.33 2,203 1.040

! Massachusetts figures through 1922, based on average yearly enrnings, (For construction of 1022 and
1023 indices, ses Survey of Current Business, May, 1924in. 169, note 355

? As reported by Federal Reserve Bank of New York, nited Statos indices for 1924 and 1928 computed
by dividing U. 8. Bureau of Labor Statistics annual index of pay-roll totals by its index of employment,
Monthly Labor Review, I anuary, 1926, p. 157,

? Survey of Curront Business, May, 1824, p. 169, and February, 1925, p. 117,

¢ First quarter of 1915=100 and 1914 assumed as 100.

5 Federal reserve bank uses New York data for this year,

¢ Based on first 11 months of the year. :

Business for May, 1924 (p. 169). The figures in the Massachusetts
series through 1922 are based upon identical plants as reported
through a yearly census. The figures for 1923 and 1924, according
to the explanation in the Survey of Current Business, are connected
to the series by the chain-relative method, representing at least 40
per cent of the firms included in the yearly figures. The United
States figures, although described by the Federal Reserve Bank of
New York as “average weekly earnings,” are not, of course, precisely

¢ The Federal reserve hank’s relatives were taken from the mimeographed report. issuzed on Nov,
4, 1921, by the bank's statistics department under the title ‘“ Average Weekly Earnings of Factory Work-
ers in New York State and the United States.” This mimeographed report carries the figures only to the
end of the year 1921, Figures for the years 1922, 1923, and 1924 wero kindly furnished to the writer by Mz,
Carl Snyder, of the Federal reserve bank. For 1025 the relatives were derived from the reports of the United
Btates Bureau of Labor Statistics. They are the quotlents of the burean’s indexes of pay roll divided by

Its indexes of employment, The December, 1025, figure was assumed to be the same as November, (ZLabor
Review, January, 1926.) . .
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what that phrase might imply. The Bureau of Labor Statistics
computes its month to month percentages of change in per capita
earnings by dividing the amount paid in wages during some pay-roll
period of each month by the number of wage earners on the pay-roll
for that same day period. The result, expressed only on a relative
basis, is taken by the bureau to indicate, when compared with some
preceding or following month, month to month changes in per capita
earnings for the period covered. This period, it is to be noted, in
some cases is one week and in some cases two weeks, so that the
designation used by the United States Bureau of Labor Statistics—
“per capita changes in earnings”—is more accurate. The figures
for New York and Wisconsin are average weekly earnings computed
by dividing the total weekly pay roll by the number of employees
on the pay roll. It would be, of course, logically impossible to com-
bine average yearly earnings in Massachusetts with average weekly
earnings in other States, if those earnings were expressed in dollar
sums. The figures in Table 167, however, are all on a relative basis
and there seems to be no reason why the relatives derived from per
capita yearly earnings and per capita weekly earnings should not be
averaged as they have been in this instance.

The next step is to calculate the intercensal relatives from the money
sums reported in the first part of the period and from the single-base
relatives reported in latter part of the period. This is done in each
case by taking the item for the census year as 1.00 and dividing the
absolute sum or index number for each of the years within each
intercensal period by the money sum or relative for the preceding
census year. The results of these calculations are shown in columns
B and E of Table 166 and the last column of Table 167. The last
column of Table 166 shows the complete spliced series ready for
application to the known amounts of census average wages® directly
caleulated from census data for census years.

ESTIMATION OF AMOUNTS OF INTERCENSAL AVERAGE EARNINGS

The estimation of intercensal mean wage payment amounts is
now a simple matter. The census average wage for 1899, for ex-
ample, for the United States, all industries combined, is $426; this
sum, multiplied by the ratios which have been derived as explained .
in preceding paragraphs and which are shown in the last column of
Table 166, produces corresponding money sums for intercensal years
which may be taken as representing the most probable intercensal
values corresponding to the amount of the census average wage! for
census years. From this point on the procedure is in no way different
from that which has been explained in preceding chapters. The first

! See initial paragraph of Chap. XIII, p. 269.
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step being as before the calculation, now for each year, of inte.rct_ansal ’
indes numbers upon the 1904 base. The procedure followed is illug-
rated in Appendix IT. ' '

" i}tteshoulg Ik)>e noted that the average wage ﬁgpre in Appendix IT for
1927, although it is for a census year, is not derived from census dut.a
as are corresponding earlier figures for census years. 'IThe reason is
that, at the time of writing, census data are not yet available for the
year 1927. The mean-wage-payment cstimate vf(‘)r 1927 has been
reached, therefore, by applying to the correspondm‘g knovyn sum for
1925 ($1,280) the ratio of-increase shown (by ’che serieg of 1n.dexes of
average wages in the first column) between average per capita earn-
ings for 1925 and 1927. The same procedure, naturally, was fol-
lowed in estimating corresponding 1927 items for each of the 12
selected industries for which annual series are reported.

INTERCENSAL INTERPOLATIONS FOR 12 SELECTED INDUSTRIES'

In the case of the annual series shown for each of the 12 selected
industries, the process of interpolating the intercensal values has
followed the same general lines as those marked out in the preceding
paragraph. Because of the lack of correspondence in the industrial
classifications used by the United States Bureau of Labor Statistics
and the States of New York, Massachusetts, and Wisconsin, it was
decided to let the interpolation of intercensal years, for these indus-
tries, for the period 1914-1927 rest entirely upon per capita changes in
earnings reported for the 12 industries by the United States Bureau of
Labor Statistics. Instead, however, of taking the month to month
percentages of change in per capita earnings, reported in the Monthly
Labor Review, again in this case use has been made of the corre.
sponding chain relatives which the Federal Reserve Bank of New York
has calculated from the bureau’s link relatives. The Federal reserve
bank’s chain relatives are shown, by months, on the December, 1914,
base. These figures were averaged for annual relatives and the base
shifted to the year 1914 in the same manner as described ahove for all
industries combined. The resulting figures are taken as relatives of
per capita earnings in the United States for the industries involved.
They are then shifted from the single base 1914 and put in the form of
intercensal relatives having as base, in the case each year of any given
intercensal group, the preceding census year as 1.000. These inter-
censal indexes are then multiplied by the known “census average
wages,” already calculated from census data, to form corresponding
Interpolated “ average wages.” Relatives are then calculated as before
upon the 1914 base and the same procedure followed as in the case of
the census year items. The procedure is illustrated by figures of
Table 168 which shows for woolen goods the manner of applying the
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TFederal reserve bank’s chain relatives for the interpolation of inter-
censal “mean-wage payment’” sums,

TLLUSTRATION OF METHOD oF INTRRPOLATION OF INTERCENSAL
YEARS, FOR SDPARATD INpUSTRIES

TapLe 168.

(Woolen and worsted goods)

U. 8.
Bureat of |
Labor’ '
Statistics Census
relatives | - average | Relatives .
*of per ‘Tnter- wage’ of per - | Estimated
YEAR . } capita ‘censal (inter- capita full-time
P earnings, relatives censal full-time weekly
ag com- | g ears earnings | earnings
piled by ‘inter- (1901——-100)
. Federal polated) !
Roserve '
Bank of
New York
. $388 1.00 $10.03
1.00 Lo 479 1.23 12.33
.96 ] 460 . L1 11.94
1,20 1.20 575 1.48 14.84
1,49 149 714 184 18,46
1.85 1.85 886 2.28 22,87
2.08 1.00 1,008 2.60 26. 08
2.64 1.27 | 1,280 3,30 .10
2.43 1,00 1,071 2,78 27.88
2.35 97 1,045 2.00 26. 68
2.64 1.00 1,170 3.02 30,29

The interpolation of intercensal data for the 12 industries for the
period 1899-1914 rests entirely upon State data on average year]y
earnings. The States whose statistics were drawn upon for this
purpose were Massachusetts, Pennsylvama, Connecticut, New Jersey,
and Jowa. Not all of these States contributed to each of the 12 indus-
tries, and not all of the States are represented by data for the whole
15-year perlod Tt is evident that this part of the intercensal inter-
polation rests upon a very fragmentary statistical foundation. How-
ever, it has seemed adequate for the indication of the most probable
intercensal values. The detailed procedure need not be recited, since
it is essentlally the same as that already described for all mdustnes
combined,

20142°—29—25




CHaAPTER XX

THE ESTABLISHMENT AVERAGE WAGE AND THE
ESTIMATION OF VARIABILITY

The great bulk of the statistical materi.al presenteq in the px_vec'ed-
ing chapters is based in the last analysis upon a single s’f;&i‘tmtlcz.ﬂ
item, which has been called the “census average wage. This
average has been discussed elsewhere and the. r.emmder need only
be made at this point that it is struck by dividing aggregate wage
pay-roll amounts by corresponding aggregates of the average numper
of wage earners. These aggregates, of course, represent varying
numbers of establishments in different industry groups, as well as
in different cities, States, and other regional jurisdictions. The fact
is to be emphasized that the census average wage' is calculated by the
process of division above described separately applied to each classi-
fication for which it is desired. Take, for example, two establish-
ments in the iron and steel industry in a given city: Each one reports
the total amount paid during the year to its wage earners. It also
reports the average number of wage earners, an average which is
obtained, as heretofore explained, by dividing the number of wage
earners on the pay rolls, on or near the 15th of each month, by
12, regardless of the time the plant was in operation. The sum
paid to wage earners in establishment A is added to the sum paid
to wage earners in establishment B; also the average number of
wage earners in establishment A is added to the average number of
wage earners in establishment B. If these two were the only con-
cerns in the iron and steel industry in the given city, the census
average wage' for that industry in that city would be represented by
the quotient obtained by dividing the first of the two aggregates,
just mentioned, by the second. Evidently, then, it ought to be
possible by consulting the original establishment schedules in the
archives of the Census Bureau to compute for each one of any group
of establishments in any census year the corresponding census aver-
age, which may be called an establishment mean-wage payment or
an establishment average wage. This item would have for gingle
establishments a significance very similar to that of the correspond-
ing census average wage® computed by division of the aggregates
shown in the published reports of the Census Bureauy.

! See initial paragraph of Ch. X110, p. 269,
364
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THE ESTABLISHMENT AVERAGE WAGEH

Tt is this establishment average wage item upon which we fall
back in order to get some idea of certain facts about earnings which
are not revealed by the estimated amounts and relatives which
constitute the main result of this analysis of the census wage data.
These estimated amounts and the corresponding index numbers of
changes in those amounts are all derived, as just pointed out, from

a single average wage. , :
The census average wage,! in addition to the defects due to the
method by which it is calculated, has the shortcomings of any aver-
age. Obviously, an average wage or an average amount of earnings
is an amount which may not be received by any single person in
the group whose wages are averaged. For example, take a concern
so small as to be unrepresentative, but which has at least the merit
of making the illustration simple: It employs five wage earners
whose annual earnings are $1,000, $1,400, $800, $700, and $1,040,
respectively. The average wage of these five wage earners is $988.
No single one of the five wage earners received $988, yet the sum
$088 probably gives as faithful an idea as any other single amount
would give of the per capita earnings prevailing in this group.
Ideally, we would be able to get the most realistic picture of what
wage earners actually get by making a complete census in which
each wage earner would report the amount he received in earnings
during the year, or in which there were taken off from the books of
the employer the sums paid to each individual wage earner. Such
a task on a census basis would, of course, be impossible. It would
require more time and money than the Census Bureau could possibly
command. But if such a complete census of individual earnings
could be made, it would be possible to construct frequency tables
showing the number of wage earners in different groups who received
earnings within specified limits. We must content ourselves, how-
ever, with the data which are available on the census schedules.
The special inquiry into variability was made in the belief that
the establishment average wage derived from the returns on the
original establishment schedule might be made the basis for an
estimate of the distribution of earnings above and below the average.
Obviously, it is very important to know not only what the average
wage is, but also, if possible, to get some notion as to what proportion
of the wage earners received earnings closely approximating that
average and how many wage earners, on the other hand, received
earnings vastly higher or lower than that average. In the case
cited above, it is evident that the average, $988, concesals individual
earnings ranging from $700, received by the man who earned the
least, up to $1,400, received by the man who earned the most.
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Obviously, the same average might cover a much more complex
situation.

' Unfortunately, in attempting to make use of ongmal establishment
data, in order to get some notion of the range of earnings above and
below the average, we still find ourgelves obliged to depend upon an
average, the same census average wage' already referred to so often,
At first blush, it would seem that this fact would completely
nullify any attempts to get behind the average. '

The results attained must certainly be taken with much more
caution than if those results had been arrived at by an examination
of the sums received by individual wage earners in the different
establishments. - Despite misgivings, however, the experiment has
been made, and it is believed that the results are not without signifi-
cance. Tt is further felt that the results probably reflect, with some
considerable degree of faithfulness, the degree of concentration of
earnings in different industries in the year 1919 and make possible
some significant comparisons with earlier estimates of variability.

PROCEDURE IN ANALYSIS OF VARIABILITY

The results are set forth in Chapters X and XI. Their meanmg
and validity will be more evident, perhaps, after some explanation
of the procedure. In the variability i mqulry, made primarily for the
census year 1919, only the resultmg earnings shown for that year are
adjusted also to the purchasing power basis appropriate for compari-
son, respectively, with variability data for 1899 and 1904. The first
step in the work was to decide upon geographic and industrial limits for
the analysis. The very large number of establishments in the United
States seemed to-make it inadvisable to try to include all industries
or all regions of the country.  There were selected, therefore, 20 of
the more important of the 41 industries selected for treatment in
other parts of this monograph and 8 of the larger cities of the United
States; that is to say, only the schedules from establishments in
these 20 industries were used, and within these 20 industries, only
such establishment schedules were used as came from one or another
of the 8 cities. The cities covered in the inquiry are Pittsburgh,
Detroit, Cleveland, Chicago,? San Francisco, New York, Boston,
and St. Louis; and the selected industries are as follows:

Slaughtermg, wholesale, excluding meat Pnntmg and publishing,

packing. Foundry and machine-shop products.
Iron and steel, steel works and rollmg Brass, bronze, and copper products,
mills. - Furniture.
Automobiles. Mineral and soda waters.
Cars and general shop constructlon and Clothing, women's.
_repairs for steam railroads. : Boots and shoes.

. 1 8eo initial paragraph, Ch. X111, p. 269. ;
3 The 20 industries were not analyzed separately for Chicago.
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Tobacco, cigars and cigarettes. Lumber and timber,

Glass. . \ ~ Flour-mill and gristmill produets,
Peiroleum refining. . Rubber tires and inner tubes,
Agrieultural implements, - Cotton goods,

Paper and wood pulp.

" There are in thess 20 industries in these 8 cities slightly more than
15,000 establishments and over 523,000 wage earners. We have
therefore, in this sample, about 10 per cent of the establishments an(i
11 per cent of the employees in the 20 industries in the whole United
States and 20 per cent of the establishments and 30 per cent of the
employees in all industries in these cities; and about 4 per cent of the
establishments and nearly 6 per cent of the employees in all industries
in the whole of the United States, : o

TREATMENT OF THE ESTABLISHMENT SCHEDULE

In the case of each establishment schedule, the following items were
drawn off on establishment cards: (1) Days in operation, (2) amount
paid to wage earners, and (3) average number of wage earners, A
copy of the form of card used for transcribing this information is
reproduced below. ‘ _

City “NEW YORK ~ Industry No. 2550

(a) Daysin opemtidn (Inguiry 7)“---;-_-.; ___________________
(by Per cent (@) i8 0f 07 il

{¢) Amount paid wage earners (Inquiry ). __._______________..
‘ (d) Average number of wage earners (Inquiry ,‘5)6--__;_-__, .....
() Average full-time earnings (c) =+(d) am o imoio i ;
(f) Average actual earnings (3) X (6) . comom i oem i

=[Numi)ers of the inquiries in the General Schedules, Census of Manufactures, 1018,

No schedule was used where any of these three items was missing,
Because of omissions, not quite sll of the establishments in the
selected cities and industries, which reported to this census, were
included in this analysis. Items @, ¢, and d are copied from the
schedule. The items which constitute the unit in the classified tables
and percentile arrays in Part V, and from which the ratios of variation
are caleulated, are those on lines ¢ and f of the card. These items
represent, respectively, the mean full-time per capite money earnings
and the mean actual per capita money earnings for the establishment
represented by the card. Item e, representing per capita full-time
earnings, is obtained by dividing the average numberof wage earners
(d) into the total amount which their employer paid out to them in
wages during the year (item e). These full-time earnings are deflated
in the case of those establishments which worked less than 307_days
during the year by multiplying full-time earnings, shown on line ¢,
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by the percentage reported on line b, it being assumed that 307 days
of operation represents full-time employment and that the_ ratio of
actual to full employment is roughly represented by the ratio of the
number of days in actual operation to 307.2

After cards were filled in for the 15,000 establishments, which are
included in the analysis, the cards for each industry and the city
cards for all industries combined were arrayed in the order of increas-
ing amounts of actual earnings. In other words, all of the cards for
the women's clothing industry, for example, were sorted with the card
showing the least amount of earnings at the top of the pile and with
the card representing the establishment, the average wage of which
was next larger, next in the pile and so on to the last card in the pack,
which represented the establishment in which the amount of average
actual earnings per capite was the highest of all establishments in
that industry. 'With the cards thus sorted the item for which they
were arrayed, that is to say, the average actual earnings (item f) on
the card, was transferred to tally sheets and along with this item,
and opposite to it, was listed in another column the average number
of wage earners in the establishment, for which average actual earnings
were shown. The same procedure followed for full-time earnings.
A sample of the tally sheet used in this analysis is shown in Table 169.
The particular tally sheet shown is taken from an array of all of the
cards from the automobile industry in the seven cities 4 in the order
of increasing full-time (and, also, actual) earnings. 'The tally sheet,
as indicated in the illustration, contains two sets of arrays, ons of
which is for average full-time and the other for average actual earn-
ings, the former being obtained in the same way as actual earnings,
by arranging the cards according to increasing or decreasing items of
average full-time earnings (item ¢ on the card) , and placing opposite
the average full-time earnings item, for each establishment, the
average number of wage earners in that establishment.. For each of
the two sorts of arrays, the one on the left and the one on the right
hand side of the talley sheet, two additional columns are provided—
one for the number of establishments and one for cumulative per-
centages of employees. The column héaded *“Number of establish-~
ments”’ has not been utilized on the tally sheets, each line represents
one establishment and there are, therefore, as many establishments
as there are lines on the tally sheet or used portion thereof. The
cumulative percentages are calculated in the usual fashion, in this
case beginning at the bottom of the tally sheet with the highest’

? Both of these assumptions are subject to appreciable marglos of error, Tt is realized also that they are
somewhat inconsistent with the théory on which rests the bulk of the annlysis in this book. The mal-
practice, _il there is any, is chiefly in connection with this prosent analysis of variability. Such possible
malpractice, however, affects mainly, it is believed, the decil and percentil amounts of earnings reported,

There seems no ground for believing that it serlously affects the percentage distribution tables showing
concentration or the derived ratios of variation, '

{ Chicago having been omitted,
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TasLe 169.—3amrre TaLLy Summr (AvroMosiLp INbus'mY)

Deell | 4 Dacil
Estab- | points [n | 27080 | Gumula- | Average || Estab- |points in | AVerage .
.lisli}nont n}xmber g}’{?&’é’; té(‘;'utpor- rulll-ltilzgo lisllxqmont Sumber g}‘fvl;’;;- ?igén Eé? fﬁﬁf’ﬁiﬁg
. . No, of wage niage | earnings 0. of wage .
. onrnerg | ORrDOrs eumgrs earners | comtage | earnings

16.0 100.0 $035 33 10 140.3 100.0 628
4.8 100. 0 720 16,0 -90.7 $635
0 518 99,7 878

0 4.8 99.6 720

1 635.0 99.6 818

b 150.0 98.2 833

2. 27.1 97.9| . 838
15,6 97.8 955

12.0 97,8 006

3.0 97.8 1,022

10 210.0 o7.7 1,048

23 128,90 7.3 1,047

11 281.0 97.0 1,089

51 22,5 96, 4 1,075

12 feoaaaes 154.2 90,4 4,110

13 78,8 9%.0 1,136

14 |omenn veee| 2818 95.9 1,179

16 40,4 95.3 1,188

15 20,5 95.2 1,189

17 37.4 85.1 1,226

21 660, 1 95.0 1,228

18 |oeaammenan 20.8| 9.6 1,240

41 300.8 93. 5 1,248

31 691. 7 92,8 1,304

19 58,7 91,3 1,307

22 f - 79,8 91.2 1,314

43 9 1,808.8 91.0 1,326

20 81 34562 87.1 1,333

23 4 .7 1,336

70.5| 1,353
76.9| 1,360
758 1,378
75.4 | 1,380
751] 1385
v4.5| 1,305
73.8 1,420
73.8 1,424
AT

oo| 1,
gt 18
83%33 56,0 1,458
033.2 |. a7 | 1,484
7.0 44.7 1, 463
43] 1,406
ggﬁ::} 42 1497
356.3 1] 1400
115.7 3L1| 15
735.8 2011 5%
22.5 20| 1,680 17.0 1,547
316.1 280 1,600 wel 1564
34.5 22| 1,79 Wil 1878
256, 18| 1764 Wil 1,500
147.0 r2| 1m0 £0] 160L
) . 1,704 1.6 1, 699
253. 2 ig 1,897 L8| umé
108.2 7| 1047 Lo| Lo
98,5 L8| oo 7| par
210 O | 220 o Z08

Total number of ‘

Wage earnors. .| 46,8258 |wammwuneen [rummmamcnn [ NS 46,8258 |ommmnneanfommnnnn -

1 Less than one-tenth of 1 bér cent, '
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average earnings item and proceeding up the sheet to the smallest
earnings item in the group involved. Each cumulative percentage
shows the proportion of the total number of persons in the industry
or city involved who received earnings as great as or greater than
the amount of earnings listed to the right of the cumulative per-
centage column. More precisely, the cumulative percentages show
the proportions of the total number of employees in the industry
group or groups or in the specified city or cities who were employed

in establishments where the average full-time or average actual

earnings were as great as or greater than the amount shown.

The next step is to compress the arrays which show each establish-
ment separately into frequency distribution tables which show by
earnings classes the number of establishments and the corresponding
number of wage earners employed therein; that is to say, the number
of wage earners employed-in establishments where the average full-
time, or average actual, earnings were between $1,000 and $1,099,
and the number of establishments in which the average earnings
amounts fell between these sums, and so on for other frequency
classes shown in the tables in Chapters X and X1.°

The array of the 59 automobile establishments shown in Table 169
has been put in graphic form in Figure 2 (p. 37). The graph indicates
that most of the very small establishments made average wages
which were either extremely high or extremely low. The great bulk
of the 47,000 employees of the 59 concerns evidently were employed
in & handful of plants in which average wages paid were quite close
to the average wage in the median plant.

DEFLATION FOR HISTORICAL COMPARISONS OF VARIABILITY

In reporting the 1919. situation it was not necessary, of course, to
deflate earnings on account of changes in the cost of living. It was
necessary, however, to do this in order to make any comparison with
the results of other inquiries made in 1899 and 1904. This deflation
was accomplished by dividing the full-time earnings items, this being
the type of earnings used for the purposes of this comparison, by the
cost of living coefficient on the 1899 and 1904 bases, respectively.
Thus, for the 1899 comparison, the full-time earnings item for each
establishment was divided by 2.63; the resulting deflated arrays of
earnings amounts were then treated in the same way as the original
items—the medians and decils of the new series being spotted and
transferred to a comparative table of decils and medians. Alen, the
number of wage earners within designated limits in the new deflated
array were ascertained and put into frequency tables constructed
with class limits corresponding to the class limits used in the 1899 and
1904 investigations.t :

¢ Bee also Table 118 and Tables H and I, on DD, 399 to 404,
¢ Sce Table 126, p. 240,
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The procedure just outlined was actually used only in connection
with one of the separate industry groups. For most of the work a
short-cut method of accomplishing the same results was followed in
the construction of frequency tables for comparison with 1899 and
1904 frequency tables. Kach lower class limit (expressed in dollars)
was multiplied by the deflation factor proper for the comparison to
" be made (namely, 2.63 for comparison with 1899 and 2.35 for com-
parison with 1904). The amount most nearly approximating the
product obtained by multiplying the deflated coefficient by each
lower class limit was then spotted on the tally sheet and the indicated
cumulative percentage opposite that-amount on the tally sheet taken
off and entered opposite the lower class limit, originally expanded as
just described, and so proceeding with each class at the lower limit—
taking off the cumulative percentage appearing on the tally sheet
opposite the products so obtained and forming in this fashion a series
of cumulative percentages of wage earners receiving real wages in
terms of the purchasing power of the earlier census years in each of
the frequency classes. The class intervals used were obtained by an
adjustment of published frequency tables of the census years 1899
and 1904 in such a way as exactly to match in class intervals the
arrays used in this present 1919 analysis.

For the purpose of computing the coefficients of variation in the
different industry groups, deflation does not need to be resorted to.
The coefficient of variation is the percentage of variation, or the ratio
of the standard derivation to the average, multiplied by 100. This
coefficient was calculated from the frequency tables constructed from
the undeflated full-time earnings data of the tally sheet.

CALCULATION- OF COEFFICIENTS OF VARIATIONS

The method of calculating the standard deviation (¢) and coeffi-
cient of variation (V) is indicated for all of the 20 industries combined
in Table 170. The data in the first two columns are taken from
Table 118. The formula for the standard deviation (given on page

240 above) is— :
]
o= Efé—— c’
\V n

The correction for error in assumed average is—

c=——

n

So that
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Substituting from Table 170
o \/9,127,703 w<—763,203>’
496,989 426,980
= 4/21.3769—3.1949

=4.264 (in class interval units).
=$426 in original units.

Since the coefficient of variation (V) equals
g
M ‘X 100.
In this example ’
426

V= 1573 X 100

=33.52 per cent.

TasLe  170.—ILLUSTRATION oF MpTHOD © OF COMPUTATION OF STANDARD
DeviamioN rroM DistriBurioN OoF “Acrual’” Barninags (7 Crrizs. anp 20

InpusTtries CoMBINED): 1919

Devia~
Number tion
of {from :
ASSUMED EARNINGS wage arbi- 1l J@n
(MIDPOINT OF CLASS INTERVAL) . earners! trary * b
. . origin :
0 )
3,207 —12 -39, 564 474, 768
1,618 ~-11 —17,776 105, 536
4,614 —10 —46, 140 401, 400
12,272 —0 | - -—110,448 994, 032
13, 690 —8 —109, 520 876, 160
28,913 -7 202, 801 1,418, 737
27,340 -6 —164, 094 084, 564
26, 157 —& —130, 785 853, 025
30, 283 —4 —121,132 484, 528
25, 356 -3 ~T76, 068 3
34, 842 —2 ~89, 684 ' 139,368
46, 288 -1 | —46, 288 © 46,288
59, 692 0 ‘0
41,613 1 41,613 41, 613
17, 983 2 35, 966 71,932
14, 081 3 42, 243 126,729
10, 265 4 41, 060 164, 240
7,015 5 35, 075 175,375
11, 107 i 67,182 403, 002
2,571 7 17,997 125, 979
1,352 8 10, 818 86, 528
1,677 9 15,093 135, 837
1,134 10 11, 340 113,400
554 11 8,094 67,034
876 12 10, 512 126, 144
653 13 7, 189 03, 457
438 14 6,132 85, 848
201 15 3,015 45; 225
) 1,210 18 19, 360 309, 760
Total. ... ———- L, 426, 989 ~763, 203 9,127,703

! From the figures of this and the preceding column is derived a weighted, mean amount of earnings of
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~ Returning again to the tally sheet reproduced in Table 169, it will
be seen that after computation of cumulative percentages, it is quite
easy to pick out real or full-time earnings in the median concern in the
array. Similarly, quartiles and decils can be picked out, and these
percentile scales of earnings show not only an average of earnings
(namely, the median) but indicate in addition the range of varia-
tion of earnings from this average. It is from tally sheets like that
of Table 169 that the decil and median items are drawn for the
different city and industry groups to form such percentile distribu-
tions as are shown in Tables 116 and 117.

@

LIMITATIONS OF THE STATISTICAL UNIT EMPLOYED

The foregoing explanation of the procedure followed will, perhaps,
make somewhat clearer the nature and shortcomings of the statis-
tical unit in the resulting frequency tables and percentile arrays.
Certainly there would be no misgivings whatever if the unit in our
arrays were the amount of earnings, full-time or actual, received by
the individual employees. The unit, however, is actually something
very different. The unit which underlies all of the tables which
present the result of this analysis of varisbility is that ubiquitous
average which we have called “census average wage.”! It is very
hard to say just how serious a matter this is; the seriousness of it
evidently must depend in part upon the range of individual variation
represented by each establishment average. Whatever validity there
may be in the method which we have used would seem to depend
upon the truth of the assumption that in a plant where the average
earnings are low, the general run of earnings received by its employees
must also be proportionately low. Of course, it is not likely to be
true that all of the wage earners in an establishment where the
average wage payment is $1,000 received lower earnings than any of
the employees in another establishment where that average is $1,500.
Obviously, the ranges covered by the two wage amounts overlap, the
lower ranges of individual variation in the establishment having a
higher average wage payment overlapping upon the higher individual
variations of the establishment having a lower average wage payment.
All of this means, of course, that the median item in our arrays are
establishment items; and there is perhaps scarcely more than a sport-
ing chance that the median wage earner, if the truth were known,
is actually employed in the median establishment. But the notion
does not seem entirely grotesque that the probabilities are t_hat tha
median employee in any group would be found in the estabhshmgnﬁ
making the median wage. The employees receiving the median
earnings amount would certainly be much more likely to be employed

t Bee initial paragraph, Ch. XIII, p, 269.

- N 7502507
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in an establishment in or near the median establishment than they
would be likely to be employed in & plant at one or the other of the
extremes of the earnings scale.- It would be very improbable that
the median employee (if he existed) would be employed in an estab-
lishment the average of whose wage payments is extraordinarily
high. It would seem & fair statement then to say that the distribu-
tion of the individual earnings can be roughly shown by the distribu-
tion of establishments arrayed according to' the size of their average
wage payments. How widely different the result would be if it
were possible to make the unit in our frequency table or percentile
arrays the amount earned by each individual employee it is impossible
to say. h '
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