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' ‘ CuAPTER X
VARIATION IN MONEY EARNINGS IN 1919

Since throughout this analysis there has been such complete
- reliance upon the single census average® obtained by dividing the
amount paid in wages by the average number of wage earners, it
was felt that it would be desirable to supplement the estimates of
average earnings derived from the census average wage with data
which might throw at least a little light upon the extent to which,
within the separate industries and regions, individual establishments
scattered above and below the regional or industry average. In
view of the somewhat detailed discussion in earlier pages, and in
subsequent sections also, of the characteristics of the average, par-
ticularly the census average, it seems hardly necessary to go into it
any more fully here. It is enough to point out the scope and nature
of the sample used for the study of variability of wages and to
_report the results shown upon analysis of this sample.

NATURE AND SCOPE O THE SAMPLE

After some experimentstion with the leading industries in two
large manufacturing centers in successive census years, it was finally
decided to confine the analysis to the single year 1919, In that
census year, 20 of the more important of our 41 selected industries
were chosen for this special inquiry. These industries are the
ones listed in Table 114.! The selected industries, 20 in number,
were not taken for the whole of the United States, but only the estab-
lishments, in those industries, which reported to the census from the
following seven cities: Boston, Cleveland, Detroit, New York, Pitts-
burgh, San Francisco, and St. Louis. The city of Chicago is added,
for some purposes, and some of the totals, therefore, include figures
for eight cities, but the detailed analysis by industries does not
include Chicago. Moreover, only 12 of the 20 industries listed in
Table 114 are separately analyzed for variability.

~ The 20 industries in these seven cities employed in 1919 an aggre-
gate average number of wage earners totaling 426,989, employed in
10,368 establishments. Both wage earners and establishments con-

a Seo initial paragraph of Ch, XIII. , -

1 One industry—brass, bronze, and copper products—is not included in the main inquiry, but is includey
in the special study, It was orlginslly intended to Inclizde this among our 41 selected industries, but the
toet that it was not homogeneously reportod througheut the period mads it impossible to retain it on the

list.
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230 EARNINGS OF FACTORY WORKERS

stituted about 10 per cent of the wage earners and establishments,
respectively, in those industries in the whole of the United States.
The wage earners in the eight cities included in the inquiry num-
bered slightly over half s million and constituted, as indicated in

TabLg 114.—REPRESENTATIVINESS OF SAMPLE USED FOR SPECIAL ANALYSIS
oF Earwinas v 1919

INCLUDED IN VARI~ |} UNITED STATES: PERCENTAGE
ABILITY 8TUDY * ) © * 20 INDDSTRIES . INCLUDED
SPLECTED INDUSTRY 1 N Tstab ‘
) - ] Estab-
Eﬁgﬁb Wage Fﬁgﬂj Wage lsh-" | egvrggres
mentg! | €armers (- o oe. | sarners ments
Tohaceo, cigars and clgarettes s __.. .. _ ... 1,205 7 24,044 9, 026 35, 585 12 0
Slaughtering and meat packing 2. Aot 1,28 1,304 160, 998 8 1
Flour-mill and gristmill products. 28 941 |1 10, 708 45,481 [|omemacnan 2L
Mineral and soda waters 2 - 2041 1,848 5, 104 17,440 [i] 11
Clothing, women’s ... .| 5840 ) 109,251 7,711 166, 649 68 66
Cotton manufactitres : 19 1,520 1,288 430, 968 1 3
Boots and shoes, not including rubber boots
and ghaes e ceanZe 201 29, 362 1, 448 211,049 20 1
Lumber and timber products.. . 10 580 20,110 | 480,945 @ O
Furnitare 2. ... oo - 683 | 14,258 3,154 | 138,331 2L 10
Paper and Wood POl cancmanemcncomenee § 441 720 113, 759, | Sy S
Printing and publishing, newspapers and ’
periodicals 3 d g 4471 25,831 || 17,362 | 120,381 3 21
1088, oo a1 3,467 -371 77,520 6y - 4
Petrolenm refining R § 3,367 320 58, 889 2 6
Iron and steel, stesl works and rolling :
mills 2 R . b4 [ 38,313 500 375,088 ‘11 10
Foundry and machine-shop producis 2.___ 1,477 76,177 10, 934 482, 767 14 8
Brass, bronze, and copper products i....... [ 260'1 16,982 1,092 75, 051 25 2
Automobiles 8 _____ .0 . iy 5| 46,82 315 | 210, 559 10 22
Steam-railroad repair shops ? . 481 21,521 1,744 | 484,437 4
s -Agricultural implemonts . _. . - 2 207 521 54,368 ® @
S RUbDEr G00GS. oo au e e m e memeoe 55 10,133 437 | 119,848 12 8
RN B e S 10,368 | 426,880 || 101,178 | 3,859, 100 10 1
INCLUDED IN VARI- || BIGHT CITIES: ALL PERCENTAGE
ABILITY STUDY INDUSTRIES INCLUDED
| eIy N : | E t bA
- - mstab-
S| Wome || BERD | wage | B | Wase
monts | e8rmers il ot | camers )i gooni. | earners
“BOSOM. oo it 80| 27,200 | 3077 88,759 o et
Chicago-..... 1,734 | 06,857 10,537 { 403,942 18 24
Cleveland 550 59, 234 2,946 157,730 18 37
Detrott 397 | 67,506 2,176 | 167,016 18 40
New York 7,634 | 185,410 82,500 | - 638,775 2 28
Pittshurgh 46,723 1,875 | - 83,200 19 6
San Francisco. 427 9, 630 2, 360 48, 550 18 20
L A a2 31007 3.205 | 107,919 16 Gl
b7 12,108 { 528,846 58,766 | 1,095, 081 2L 31

{ The classifieation by industries in the upper part of the table includes all of the § cities, listed in the
lower part, except Chieago.

? Industries separately tabulated. See Table 117, p. 235, and Table 119, p. 238,

3 Less than one-half of 1 per cent, .

Table 114, 31 per cent of the wage earners employed in all industries
in the eight cities. The more than 12,000 establishments included
in the eight cities constituted 21 per cent of all manufacturing estab-
lishments in those cities. The representativeness of the sample used
is shown in detail in Table 114 for each city and industry. Itis evi-
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dent at once that there are several of the industries in respect to
which the sample represents too small a-proportion to justify pre-
senting results for the industry separately. On this account, there
was no attempt made to report results separately for 8 of the 20
industries. The remaining 12 for which the samples represent a
sizable proportion of the industry are made the basis of detailed

analysis. The totals- for the whole group combined include, of
course, all 20 industries. In respect to the cities, there is in every

case a very large proportion of the wage earners of the city repre-
sented in the 20 industries included in our sample, the proportion of
the wage earners in all manufacturing. industries in the respective
cities ranging from 20 per cent in San Francisco to 56 per cent in
Pittsburgh,  The proportion of all manufacturing establishments in
the above cities covered by the present sample ranged from 16 per
cent in St. Louis and Chicago to 23 per cent in New York.

In Table 115 the 12 separately analyzed industries and the 8 cities, 7
of which are included in the figures for the separate industries, are.

TaBLB 115.—Mupian 'ESTABLISHMEN‘T AVERAGES OF AcToar FanNinGs; 1919

L;;Iet?li'a? Median
i| establish- ostabligh-:
INDUSTRY Jnent uing S Inent
average BVErnge
Blaughtering, wholesale, not including ment $1,433
LT G N S 1,424
Ironand steel steel works and rolling mills. . ...} 1,380
AREOmOobiles. oo macd e craannn .
Cars and general shop construction and re- 1,316
pairs by steam rallroads..cvucvaecnncmmaenns,
Printing and publishing, newspnpurs and pari- Chieago 1,243
odicals:aocnoiae 1,423 || San Franeisco 1,104
New York 1,184
20 industries combined. . aveeccnaacevan 1,316 |[ BOSON wrvm e A 1,105
2t, Londs, 958
Toundry and machine-shep products - 1,289
TBrass, bronze, and copper products..... - . 1,240
T QPTTERYC oo cmem e o mmme e - 1,244
Mineral and sodu waters.. - 1,121
Clothing, WOImMen Se e vavo s cmroncmmmananmmnn] 1,120
Hoots and shoes, not including rubber hoots
and sh0e8.ceacemapana 049

Tobdceo, clgars and clgarobtes. avameecavecanan 704

arranged according to the median establishment average in each city
and industry group.” It is to be noted that this is the median
of the census averages, for all of the establishments in the
industry, discounted for the time during which the plant was shut
down. It represents, therefore, the median average of actual annual
earnings per capita. A comparison between the median est&bhsh~
merit averages shown in Table 115 with the estimated averages shown
in Parts IT and IIT and based upon all industries and upon the whole of
the Un'ited States shoWs considemble diﬂ"er‘ences.8 First of all it is to,

* The mcthod of arriving at these median establishment avemges, a3 well ag the whole procedure under-
Iying the construction of the tables in this and the followlng chapter, is explained in deiail in Ch. XX,
1 Such a comparigon Is made in Table 1§, p. 45,
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be remembered that the averages, based upon the whole of manu-
facturing industry throughout the United States, when they are
reported for the selected industries separately, are shown, not for
men and women wage earners combined, as is the case in Table 115,
but either for men alone or for men and women separately. It is very
probable, nevertheless, even though the averages in the main part of
this inquiry were in each selected industry based as they are in Table
115 upon both sexes combined, that there would still be no in-
considerable differences between these medians and the arithmetic
means. In the case of such differences we can only conclude that the
arithmetic means, representing as they do all manufacturing industry
in the whole of the United States, must be most nearly correct. In
view of these facts, it would be a serious mistake to make hasty
inferences from the data in this chapter and the following, especially
about the exact amounts of earnings. The figures in this and the
following tables are designed not to show amounts of earnings so
much as to indicate the degree of concentration of the establishments
within an industry around the median establishment. Now, the
figures in Table 115 are of practically no use from this point of view.
They serve merely as a summary of the results obtained in the analysis
and perhaps also to indicate how wide a range there seems to be among
the 12 industry medians and, less strikingly, among the 8 city medians.
The median earnings in the slaughtering industry were more than
twice those in the median establishment of the tobacco industry. In
regpect to the cities there is also a wide range but it is considerably
less wide than in the case of the industries. St. Louis is the city
where per capita actual earnings appear to have been lowest and
Pittsburgh the one where they were highest,

VYARIATIONS IN MONEY EARNINGS, BY CITIES

When to the medians are added the establishments which oceupy
less central positions in respect to the per capita actual earnings
received in them, it is possible to get something like a satisfactory
notion of the extent to which average per capita earnings really rep-
resent the style in earnings. In other words, we get some idea of
the proporfion of establishments in a given city or industry whose
wage earners receive annually per capita amounts of earnings more
or less closely approximating the average per capita amounts received.
If we take the 580 establishments included in our sample in the city
of Boston, pick ont the midmost establishment, which in this case
(since there are an even number of establishments) can be taken as
either the 290th or the 291st establishment in the array, and set
down the sum of money earnings per capita estimated to have been
received in that establishment we have in that sum ($1,105 in this
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case) & sample of the statistical unit on which reliance is placed in
this part of the analysis.

But it is not necessary to confine the exa,mmatmn to the median
plant. Use can be made here also of the percentile distribution.
The amounts of earnings in the decil and extreme establishments
are shown for each of the eight cities in Table 116. Obviously we
can not take seriously either the “high” or “low’’ establishments
indicated in the table. They represent unquestionably very abnor-
mal conditions of some sort. = In the case of the “high’’ item there is
probably involved an establishment which consists, perhaps, of no
other employees than the proprietor; or, perhaps, one or two addi-
tional employees in addition to the proprietor. In such cases, of
course, per capita earnings are bound to be extraordinarily high.
The minimum establishment or the establishment from which mini-
mum per capita earnings are reported probably also represents a

TABLE 116.—VariarioN 1N Acroan Money BArNINGS IN § CITIES For 20
SELectep INDUsTRIES: 1919

Chi- | Cleve- | De- | New | Pitts- | 520 8t,

8 cittes (| Boston .cago | land [ troit | York | burgh Fran- |y 00

Low-.....------------.--7..-.. $14 $70 $12 $64 | - slo7 $14 |- $08:( - $52 $24
Tirst deeil .cemmancumcanan 728 733 861 876 | 1,018 634 727 722 702
Second decll. 878 7831 1,031 1,080 1,208 796 1,101 862 804
Third decil__ 1,034 870 | 1,161 | 1,228 1,350 057 | 1,323 672 810
Tourth decil. 1,103 085 | 1,208 | 1,321 | L406| 1,006 | 1,384 | 1,034 906

Medlan. cuvemscmrauvenaanmn 1,318 || 1,106 | 1,243 | 1,380 | 1,424 | 1,184 | 1,433 | 1,194 058

Sixth deeil .. ocvunminiven 1,408 || 1,210 1,340 1,450 | 1,400 1,308 | 1,458 | 1,331 ] 1,046
Beventh deml-- 1,468 1| 1,276 | 1,411 1,521 | 1,525 1,426 | 1,576 | 1,424 | 1,178

Fighth decil. . J o608l 1,886 | 1,67 | 1,607 L6R4[ 1,865 | L778{ 1,539 I 300
Ninth decil . _.227T0 07 L7781 1610 | 1,768 | 1,608 | 1,673 | 1,sd0| 2020 1724 | 142
TUER. e eeailmemen 5,356 || 3,008 | 5183 | 2,858 2,707 | 5355 2,546 | 3,171 3,084

very small concern or, possibly, a concern which had operated for
only & very short period during the year. Discarding, then, the
high and low items and giving attention to the decil items it would
appear, for example, that in Boston in eight-tenths of the 580 estab-
lishments reported from that city the average actual earnings received
were between $783 and $1,610. In four-tenths of the establishments,
or nearly half of them, the average earnings are between $879 and
$1,276. It is to be noticed that in proportion as the decils near to
the median, are sums very close to the amounts of earnings entered
for the median, in that measure, there is concentration about a typical
wage. The tendency, then, for per capite earnings in most of the
establishments to be the same as it.is in the average for all estab-
lishments is measured by the closeness of the decil items to the
median item. : ~

To what degree thls smaller or greater concentratlon of per capita
eummgs for establishments '~ around the median establishment
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measures & corresponding concentration of the earnings of individual
wage earners around the average is a somewhat more dubious
question. The most we can say is that the fact that there is a
strong tendency among the establishments to show a high concen-
tration of per capita earnings around a median per capita sum is
presumptive evidence of a similarly high degree of concentration of
individual workers’ earnings around the average for all- wage
earnérs Unfoxtunately we do not have the original raw material

in the form of earnings for individual wage earners, but as intimated
in Chapter I it would seem, judging by the results obtained from

establishments which vary among themselves almost as widely as

the earnings could possibly vary, that we may be justified in con-
cluding that the presumptwe ewdence is strong

INDUSTRIAL DIFFERENCES IN VARIABILITY

More important than the median and decil establishment averages
for the different cities are the corresponding items for the 12 indus-
tries which have been tabulated separately, These figures are given
in Table 117. There is evident here an even wider range between
establishments where the per capita actual earnings are very high
and those at the other extreme where they are very low than is the
case with the city returns in Table 116, There is, however, a very
great difference in the degree of variation of earnings in the different
industries. How great these differences are will be evident after a
reinspection of Figure 3 which is drawn from the data of Table 117.
Good examples are the newspaper printing and publishing industry
and the automobile industry, the former representing a relatively
high, thelatter a relatively low, degree of variation in earnings so far as
we may judge from arrays in which the establishment per capita wage
payment (or census average wage) is the unit. - Expressing it in
glightly different form, the figures indicate that there is a higher
degree of concentration around the average earnings in the auto-
mobile industry than in most of the other industries shown in the
table. Three-tenths of the wage earners in that industry -were
employed in -establishments where the per capita earnings were
between $1,424 and $1,499; that is to say, nearly one-third of the
wage earners in this industry worked in establishments where the
per capita earnings were very closé to the median for the industry,
which is $1,456. The per capita earnings received by the wage
-earners in six-tenths of the establishments were between $1,333 and
$1,525. In one-tenth of the establishments the per capita earnings
received were between $1,590 and $2,240; in another one-tenth
between $1,525 and $1,590. At the other extreme, one-tenth of the
establishments had per c¢apita earnings between $628 and $l 326
another one-tenth between $1,326 and $1,333. ' |
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In the printing and publishing industry the situation is very
different. First of all, the range between the first and ninth decils
is greater, being from $973 to $1,885, as compared with a range be-
tween $1,326 and $1,590 in the automobile industry. In the printing
and publishing industry in six-tenths of the establishments, per
Tasre 117.—Hian, Low, Mupian, ANp Daciyn ESTABLISEMENTS—AVERAGES OF

Mongey HEarNiNgs 1IN 1919 ror 20 INpusTrRIES COMBINED AND SEPARATELY
ror 12 INDUSTRIDS

Iiluots muti:
Tobaceo, | 5085 10 ; Mineral
Total, 20 + | including | Clothing
HiH cigars and = | and soda |Furniture
industries cignrettes: bgg%)sbglrld women's | C e
shoes
Number of establishments.. ... 10, 368 1, 205 201 5,340 204 663
Number of Wage earnors. o ce-oeewi-- 426, 989 24, 944 29, 862 109, 251 1,846 14, 258
Low. $14 $24 $172 ats $50 $14
First deeil . 728 403 738 629 Vi 855
Sacond dacil 878 567 783 773 915 047
Third deeil . veonoce oo 1,034 566 810 886G 1. 1,006 1,023
Fourth decilaea e camacancen 1,193 636 825 1, 002 1, 060 1,137
Median 1,318 704 040 1,120 1,121 1,244
Sixth decil... 1,403 733 1,007 1, 200 1,180 1,319
Seventh deeil. o oucmmvacaeaoaa-- 1,468 853 1,058 1,444 1,270 1, 399
Tighth deeil 1, 568 963 1,200 1,843 1,359 1,51
Ninth deeil 1,778 1, 164 1,306 1,053 1,409 1,605
High.. .. 5, 355 2,023 2,828 5, 355 2, 515 5,028
Per cﬂ;})lta money carnings for all
establishmoents reported by the
Bureau of the Census 1o veveunn 1, 212 564 1,149 1,137 850 1,102
Printin Iron and
Bmsq, Foundry | and Steamm- stesl, | Slaugh--

stoel tering

bronze, and lishing,
works and

and | |machine-| news- | Teilroad | Automo-

repair biles

copper shop papers and ment
produoets | produets | and parl-| S2OPS | roling |packing
odicals mills
Number of establishments 269 1,477 447 48 59 54 74
Number of wage earners. 16, 982 786, 177 25, 531 21, 621 486, 820 38,313 1,284
L OW e e $181 $70 $04 $715 $628 $220 $59
First decil. . -.. 705 089 073 747 1,326 962 1, 061

805 1,084 1,213 1,366 1,333 1,300 1,144

8econd decil-
1, 005 1,189 1,338 1,866 1, 424 1,884 1,323

Third deell ..

- Fourth deeil .o 1,183 1,222 1,398 1,428 1,424 1,438 1, 473
Medlan. oo o 1,249 1,280 1,423 1,438 1,456 1,521 1,541
Rixth deell._onaimaaaeas 1,200 1,877 1, 407 1, 450 1,499 1,610 1, 641
Beventh decil 1,335 1,465 1, 578 1,472 1, 523 1, 778 1,570
Fighth decil. 1, 520 , 6564 1,773 N 1, 625 1,783
Ninth deeil. o o.ooon 1,794 1,005 1,885 1, 633 1, 590 2, 020 2,053
26 13 W, 3,813 4,210 4, 281 2,410 2, 240 2,07 3,443
Por capita money earnings for all
establishments reported by the
Bureau of the Census f...___._ @ 1, 450 1, 205 1,394 1, 278 1,728 1,484

1 Por tobacco; mineral and soda waters; prmtingiland publishing, newspapers and periodicals; boots and
shoes; and women’s clothing the figures are weighted avcm%es of the figures given for 1919 for men and
women in Table 44 (welghts based on the percentages of Tab o G); for the other industries, the figures are
tuken directly from actual earnings figures in Tabls 38,

A'This industry not included in the 41 selected mdustnes reported in this moncgmph

20142°—29—-I17
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capita earnings ranged betweon $1,213 and $1,773. Tho highest
tenth of the establishments had average earnings ranging botwoen
$1,855 and $4,281. The lowest tenth of the establishmoents had
average earnings ranging between $04 and $973. Among the other
industries rather high. degrees of varintion are found in womon’s
clothing and in furniture, and rather rolatively low dogroos of varie-
tion (high concentration in other words) in stoam-railroad repair
shops, foundry and machine shops, and iron and steel.

CLASSIFIED EARNINGS TABLLS

Another way of showing the extent of variation in earnings is by
means of the classified wage table, which shows, not tho per capita
amount of earnings in median and decil establishments, but tho num-
ber of establishments having per capita carnings amounts [alling
within certain brackets. Such a classified arrangoment of the results
of the special inquiry for the year 1919 is given in Tuble 118, Tho

TanrLr 118.—Distrisurion or Waan Barnuus Accouninag 1o INeeiaaTnp
Forr-riMe AND ACTUAL ANNUAL BarniNgs IN 1019, Wit ABSOLUTRE AND
Cumuramive Per CoNe Distrisurion or Waauw lannizus; ror 20 INpug-
TrRIES COMBINED

N

FULI~TIME BASIS A('T(!Alr'}"iliﬂ ’HAHIH
Num ‘Wago earnors Nuite Wi surners '
ANNUAY, EARNINGS Por cont n Por oo
of o oent
ostab- . dlstributlon (\agfh- diatribution
“Shj Number - il NUIDpE oo st
ments J}hso_ (jmillll- menty Abio- | Cumus
utoe wlivo lute | Intlve
TOtAL e 10,308 | 420,080 | 100.0 |oeeenyone 10,865 | Az, 050 | 100.0 |
L t 800 5 = o R A }. S o
T e BT TR 1A R AT
. ) g . N i, !
gg%%ggg___ 102 1,620 A oo o A, (114 ol b
$000-fo 22 7,053 Lo wnel aw] e we]| e
I 0,704 23| e sl wwol Bal ono
ggg»%ggg orl mewl ool o 70l wo | asl oty
00§50 80 g | 05| K Myl oamwn | ad4] sde
1,000-$1,000 gé’e o % pal % ;i Z"rf . b AR
-5 : X . . 2 a0y o 7.
$1,100-81,199. 7T TTTII w00 | 61| 7ol | wnam| ool i
881 927,500| o0.4) o04n o R BT ¢ §
W AMEL 1001 667 o h‘u‘ﬁ Ml omal b3
078 [ o428 ! 150 4o s sRgR | M0 103
o dosir| 00| i wn |l L h7 ] 2h
, 63| #g N IR 42) s
03| w185 40| s 4 4 o ; g
5| 1Zmm| w0l 1l B bl S
284 776 | L8 gofl o2 non ] Ly "7
2| 1333 g1 210 | wwr| 24 61
176 5683 | 13 40 124 @571 .0 %6
$2,200-$2,200....________ .
T ﬁg é’ 201 .5 2.7 2 1, 362 A 10
i ot 10 2,408 iy 29 78 Lor? 8 L&
S B0 aa 0 o 510 o L7 0 1, 14 o4 1.2
P 5 .2 13 30 &M 1 9
T & Lo | 3 11 al 870 o 8
$2,700-$2,790 .. a7 073
$2:500 82,500 i 8 BT BL-X I it B B
$2000-82.000 Bl Tl N g
,000 and ov 152 . ' 204 founnnse o
1,818 4 o4 85 1, 250 ] .8
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figures report the number of establishments (and of wage earners in
those establishments) in which the per capita earnings come within
the designated brackets. It presents this frequency distribution
on both the full-time and actual-time basis. That is to say, it shows
the distribution of the establishments and the wage earners in them
according to the full-time equivalent of earnings received, without
any discount for short-time operation, and it shows the same distriby-
tion for actual earnings which are computed by making a discount
for the proportion of the year that the establishment was not in opera-
tion. For both columns of wage earners there are inserted absolute
and cumulative percentage distributions. These distributions,. it
should be pointed out, do not indicate the number of wage earners
whose earnings amou;uted to designated sums during the. year but
the proportion of the total number of wage earners included in the
sample who were employed in establishments where the per capita
earnmgs came within the indicated earnings class.

Use is made primarily of the frequency distribution based on
actual time. In this distribution in Table 118 it will be noticed that
the modal or typical earnings amount was in the class $1,400 to
$1,499. Thuby—three per cent of the wage earners were employed,
it seems, in concerns in which per capita earnmgs ranged between
$1,200 and $1,500. In the light of the figures given in earlier chapters
this is undoubtedly too high, and here again the caution should be
given that these figures can not be taken as accurately measuring
amounts of earnings. The estimates given in Parts II and III have
their margins of error, but based as they are, not upon a sample but
on the whole body of manufacturing wage earners, they are far
nearer the truth, it is believed, than the figures which have resulted
from this special inquiry. What we may legitimately get out of this
frequency distribution and of other frequency distributions following
is some notion of the degree of concentration. The largest single
group of wage earners in the frequency distributions of actual earn-
ings in Table 118 is a group of more than 59,000, making up 14 per
cent of all the wage earners and who worked in the 593 establish-
ments where earnings were most highly concentrated, yet very large
proportions of the wage earners worked in establishments where the
per capita earnings were much higher or much lower. ‘Thus as large
o proportion as 7 per cent of the wage earners worked in establish-
ments where the per capita e&rnmgs were in the $700 group; 3 per

cent worked in establishments in which per capita earnings were in
the $600 group. :

Absolute percentage distributions corresponding to those given in
Table 118 for actual earnings are presented in Table 119 for each
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of the 12 industries as well as for the 20 industries combined.® The

~ table brings out very clearly some striking differences among the 12
industries in respect to the degree of variability of earnings. The
percentages definitely confirm the evidence of the medians and
decils in Table 117 in respect to the degree of concentration in the
different groups. The most outstanding cases of high concentration—
low variability—are automobiles, steam-railroad repair shops, and
slaughtering and meat packing. At the other extreme, involving
extremely high variability in earnings, are the women’s clothing
industry, the furniture industry, and, apparently, printing and
publishing,

Taszn 119.—Crasstriep AcTuan Earnivas, Per Carrra, 1N 1919, By Inpus-
TrIES: PEr CepnT DIstrisurion oF Waas BARNERS ACCORDING TO PER
Carira EARNINGS IN ESTABLISHMENT IN WHICH Trry Werr Emproymp

[Based on establishment schedules from 7 cities)

Cars anld
goneral
Dina oot | Do | g o
ndus- ? x ronze, | struction
ANNUAL PER CAPITA EARNINGS tries Ax_:)tﬁgo- “;“’}gg:;g and = | and e Svl(;’ggl‘]‘%'
combined boots and | _copper pairs by
shoes products | steam-rail-
road com-
panies
TPotal number of establishments__._. 10, 368 59 201 269 48 5340
Total number of wage earners._.....| 426, 930 46, 820 29, 362 16, 982 21, 521 109, 251
L 3 7 O, 100. 0 100.0 100, 0 100.0 100. 0 100.0
.8 .3 28 frocemmamnn L1
.4 i o 1.1
L0 .2 19
2.9 1.2 P 3 PR 4.2
3.3 .4 50 I S 84
[ 31 | SO 18.8 15.7 10.1 8.0
6.4 L8 16.7 7.5 8.5
6.1 15.7 2.6 87
$1,000-31,080 7.1 1.4 14.8 6.9 82
$1,100-51,109 6.0 13 5.5 6.1 .6 7.8
$1,200~$1,200 82 2.3 4.4 18.9 51 5.9
$1,300-81,300 - e 10.8 18.3 7.5 L8 17.9 5.2
1,400-$1,499. 14.0 43.4 2.0 5.0 86,4 5.8
1,500-51,509..____ 9.7 2.1 L0 6.4 18.8 5.6
$L,800-B1L,609 . e mcemmemmaaaan 4.2 2.5 2.5 4.1 7.8 38
3.3 .8 21 6.8 .9 3.6
2.4 .3 .9 .2 2.8
18 .4 N 3.2 18 2.8
2.6 .3 [ N (R, .4 1.9
.6 .4 18
$2,200-$2,200 0 e o e 4 .1 .2 .8
$2,300-32,309. oo .3 .2 1.2
$2,400-52,480 _ V3. .2 .8
$2,500~$2,590 1 .3 w3
$2,600-$2,600_ .2 .8
$2,700-$2,799 ... .2 .8
$2,800-$2, 800 | 1 -3
2,800-$2,000 .1
3,000 and ove L3l |- .8

¢ The complete classified tables for each of the 12 industries, including numbers of establiskments and
wage earners and cumulative parcentages, are given in Table H in Pt, VI,
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Tasre 119.—Crassiriep Acrvat Barwives, Per Carrra, ixv 1919, sy Inpus-
TrIES: PER CENT DISTRIBUTION OF WAGE FEARNERS ACCORDING TO PrR
Carrra BARNINGS IN ESTABLISHEMENT IN WHICE THEY Wirn EMPLoYED—Con.

{Baged on establishment schodules from 7 citles]

Tron Printing
Foundry and steel and pub- | Slaugh- |[Tobacco,
and Furni- steol | Mineral | lishing, | tering | cigars
ANNUAL PER CAPITA EARNINGS | machine- ture wo?"ks and soda | newspa- and and
-1 shop and roll- waters | persand) ment cign-
products ing milis piecl‘é(l)él- packing | rettes
Total number of establishments.. 1,477 643 54 204 447 74 1,205
Total number of wage earners__..| 76, 177 14, 258 38, 313 1, 840 2,531 1,284 24, 944
4 ) S, 100. 0 100.0 100.0 100.0 100, 0 100. 0 100.0
Lass than $300. o ceaeommaeoanu.o.! .2 b 2.4 b .1 1 :
$300-$390_ - I (I P .1 .2 2.3
$400-5499. . oo .1 B ] 18 W1 W1 8.9
$500—-3§599_- .6 .2 1.7 1.2 [ S P 24.0
$600-$609... .6 21 [maimas 2.1 b N N TR 14.2
$700-$700_. 7 21 4.7 4.9 4.0 .90 15.2
$800-$899 __ 2.7 10.9 .2 8.2 1.9 40 12.8
$000-$009__ 7.7 9.0 14 10.1 8.7 .5 50
$1,000~$1,009. 10,4 1.7 2.0 16.1 5,6 1.0 5.3
$1,100-$1,100_... 9.7 8.2 4.7 2L1 3.7 6.8 3.7
$1,200-$1,209 ... 10,7 13.8 27 7.9 58 b.2 1.8
$.1’,300~$1i300__- 0.2 1L 5 12,8 8.9 15.1 0.0 1.2
&1,400-@1,499-_- 12,9 8.3 13,5 7.4 2.4 7.8 3.7
$1,500~ 2.6 8.2 10.4 2.3 1.1 28,5 .3
$1,600~$1 6.3 3.4 0.0 .5 3.7 6.0 B
$1,700-$1,799 5.0 3.0 4,8 1.0 6.1 81 2
$1,800-31,809_ . 1.6 2.1 80 10 8.2 2.0 N
$1,000-%1,009__. LS .8 L2 .3 8.3 L1 .1
.5 L2 20. 8 .6 .8 4,3 Jonnrmocna
o1 .9 1.3 L2 ormmcemacsfrcmcacinn
.3 .2 1.4 .3 1| N T
.2 ] .4 .2 PR Y S
.1 .2 .3 .8
.2 2 .3 D N .
{0 Y O UPEON FRRTNERN SR, o N SRS
$2,700-$2,799 .1 .1 43
$2,800~$2,800 L oaaean —— . V2] e ————
2, O N, .3 - 10
3,000 80 OVer e Lo eevmn 1 3 T A .9 [ I F

The eight cities covered in the 1919 inquiry are separately reported
as to the percentage distribution of their establishments in respect
to per capita earnings in Table 120.° There is naturally less differ-
ence between the cities in respect to variation than between the
different industries, inasmuch as the figures for each city represent
the consolidation of the widely variant industries shown in Table
119. Moreover, such differences as are visible between the cities are
probably in part attributable to the prominence of certain industries
in those cities. TFor example, it would appear that there is a greater
degree of uniformity of earnings in Detroit than is true of the eight
cities combined or, than is true of, say, San Francisco. This is
probably due to the great prominence of the automobile industry
in Detroit. Similarly, no doubt, the relatively greater variability
of earnings in New York may be accounted for by the importance of
the women’s clothing trade in that city.

8 The complete {roquency tables for each of the 8 clties, including numbers of establishments and wage
earners and cumulative percentages, are given in Table I in Pt VI, .
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Taste 120.—Crassimmep Acrvan Einwinas, Per Carira, v 1919, 3y CiTins
[Based on census schedules for 20 industries in these cities]
ighs Chi- | a1 New | Pitts | £22 |
ANNUAL PER CAFITA cities - BVEe ew Sv t.
EARNINGS com- || 2986001 oo | Tand |Debrolt) York | burgh 1:{5%’(‘)' Lonig!
bined
Total numboer of establish-
TGN < mmm e me 12, 103 580 | 1,734 550 307 | 7,534 360 427 521
Total number of wage earners. (523,846 || 27,209 | 06,857 | 50,234 | 67,506 (186,410 | 46,728 | 9,630 | 31,007
Totale oo e 100.0 || 100.0| 100.0 | 100.0 | 100.0 ] 100.0 | 100.0 | 100.0 | 100.0 D
8 .1 .1 .1 [} 1.2 2.0 .5 .1
.4 .2 .1 .7 .2 .0 .3
1.0 .4 .5 .1 1 18 .9 2.0 7
2.9 1.3 1,7 2.0 .2 5.0 7 4.3 1.4
3.3 2.1 2.0 16 1.9 4.3 1.3 1.9 7.5
: 6.7) 19.8 2.6 3.1 2.5 1.4 b4 8.1 9.2
o 64| o6] &2 49 89| &0 0| 72! w1
6.1 7.7 5.5 8.5 .8 0.7 250 142) 152
7.1 7.2 7.1 3.6 19| 1L2 .9 5.7 9,8
5.9 2.0/ 105 5.1 2.3 7.1 43 5.6 8.2
821l 185] 226 95 7.5 B2 4.8 81 6.0
L 10,81 1ol L8| 144| 1732 75| 152 108 3.5
: 14.0 4,9 811 17.3] 268 87| 2.8 5.1 8.9
e 9.7 3.2 72| 1L9] 222 6.6 2.0 123 40
b 4.3 2,8 35| 1L1 3.0 3.1 3.1 3.0 2,2
: §~ 3.3 1.9 2.1 L8 3.9 3.5 6.2 25 )
2.4 17 16 4,2 L5 2.6 2.4 25 .3 :
1.8 2.9 6.4 L0 25 2.1 .1 .1 .6
P . .5 L7 .3 14| 163 .4 .1
.8 1 -3 1 L2 31 .1 ]
4 .8 I G .1 N 2 e ;
L 32%0—%2399 .3 .2 1 .8 1 51 a
Co $2,400-82,499__ . 711 8l BUR .3 N 2 1 :
2, 5oo~$2 BOD___ .1 .3 i
$2,600-§2,699 .2 . [R5 MR N MO
.2 . 3. .2
.1 3 A .2 4
.1 .1 .1
3l .6 .8

VARIABILITY IN TERMS OF STANDARD DEVIATION

The facts about variability of earnings which have appeared in the
preceding tables of this chapter in more or less discursive form can
be set out much more briefly by calculating for the different city and ‘
industry groups the standard or typical deviation and the correspond- i
b ing coeflicient of variation for each group. The standard deviation,
(. ’ which is the square root of the mean square of the deviations of the
i individual (establishment per capita) rates of wages from the average
(establishment) rate, has been worked out here on the basis of the

following formulae:?
2
o= [T
n

_zfd
‘ : T

¢ An examplo of the way in which these formulae are applied to our data, in order to get the results shown
in ‘Tables 121 and 122, Is given in Table 170, p. 872, which uses as its basic matorial the frequency distribu-
vion of wage earners (actual time) in Table 118,
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Where

o=>Standard deviation.

d=Deviation from assumed average.

J=_Class frequencies (numbers of wage earners).
n="Total number of wage earners.
¢=Correction for error in assumed average.’

The standard deviation is, of course, an absolute sum, not a per-
centage. Consequently, for purposes of comparison, coefficients of
variation have been computed. The coefficient of variation is the
standard deviation expressed as a percentage of the arithmetic
mean. The formula is:

a
v =51 X 100
in which V=_Coeflicient of variation
and M =Weighted arithmetic mean (of establishment per capita
earnings items).

The standard deviation, as already stated, is a sum in dollars
representing the typical deviation in earnings from the average
earnings. Since it would be meaningless to compare this deviation
in an industry where the average earnings are high with the devia-
tion in an industry where the average earnings arve very much lower,
it is put in a form which makes it more possible to compare one
industry with another by expressing it as a percentage of the average.
In other words, coefficients of variations are derived from the stand-
ard deviations by dividing the latter by the average. The coefficient
of variation, then, is the quotient of the standard deviation divided
by the average, multiplied by 100. To illustrate, the standard
deviation worked out by application of the above formula for all 20
industries combined was $426. This is the deviation from the aver-
age of $1,272, the average being a weighted arithmetic mean calculated
from the same classified data which were used for the caleulation of
the standard deviation. This standard deviation of $426, divided
by the average wage of $1,272, gives a coefficient of variation of
33.5 per cent.

Standard deviations and their corresponding -coeflicients of varia-
tions for each of the eight cities and for all of them combined (with-
out Chicago) are shown in Table 121. Alongside the standard devia-
tions are listed the average money earnings from which the devia-
tions are measured. Again, illustrating by use of the figures for the
seven cities combined, which is the same thing, of course, as to say
for the 20 industries combined, we have a standard deviation of
$426 from an average of $1,272. This means that, in 1919 in the

7 Bince it has beon necessary to calculate the standard deviation from classified earnings tables, we are
under the necessity of using an assumed average for our polnt of departure in the calenlation.
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establishments included in the sample, the typical variation from the
average was $426, the typical VfLI‘i&tiOI} ‘being an amount .almost
exactly one-third of the average; that is to say, its coeflicient of
variation was 33.5 per cent.

Taste 121.—Stanpirp Daviarions AND CORFFICIENTS OF VARIATION DBAgmp
oN Crassiriep Wige Tasrms vor EacH oF 8 CiTies, For 20 INDUSTRIES:

1919
Averago |Standard
Mo actua. dﬁvin-
adian money [on .
ey estnbligh- (%nrni(ixgs from C?O‘ifgr
men ased on | average !
average 7cltios | in pre- | verintion
for 20 in- | ceding
dustries) | column
BOVON CIIOS « oo eoeaenan 181,316 | 181,272 1425 133.5
1,105 1,129 356 3L6
38?2320._ = 1,243 1415 344 943
Cleveland 1, 389 1,348 325 24,9
Daetroit. - 1,424 1,300 283 20,8
New York.. 1,184 1,225 400 40,1
Pittsburgh._.___ 1,433 1,423 410 2.8
8an Franeisco 1, 104 1,215 453 47,8
£t. Louis - 068 1,042 300 20.4

! Including Chicago, 8 cities, 1 Chicago excluded.

Corresponding standard deviation figures and variation coeflicients
for each of the 12 industries and for the consolidated group of 20
industries combined are given with the corresponding averages in
Table 122. For purposes of comparison the averages calculated

TasLe 122.—STANDARD DEVIATIONS AND ComrricianTs or VARIATION BASID
ogl CrassiFiep Wage TaBLEs roR EACH oF 12 Inpusrriss 1N 7 Crrres:
1919

AVERAGE ACTUAL MONEY
EARNINGS Standard
de}rmtion Coofl-
rom
INDUSTRY Based on .|| average clont of
Bt on 1 o | Fedn | g | e
tries reported hy %E)uldu%t?{ (?3 - e
QAusEries ohinmnn
Census Bureau in 7 cities
Twenty industries (in 7 cities) e oo $1,212 151,272 $427 33.6
. 1,450 170 1.7
Drass, Trorise, and opper prsdigis T t7 < B 1
Clothing, women's. 1297 539 140
Foundry and maghi ! 2.7
urniture... ______ }' 3%? ggg 0.3
Iron and steel, steol work 1 526 422 7.6
Mineral and sodg waters. . 1,160 347 20,9
énting and publishing, ne ! ’
S, e
Railroad repair shops, steam . s L8l )
Slaugh,terin%. wholesale, not iacit 1, 502 5.8
Dacking..._________ " " " "
Tobaceo, cigars and eigarettes. 72277 L 344 33; gg:g
! Boston, Cleveland Detroit, New Yor, i
* Calculated from {réquency distrpas "Table fy, " Franciaco, and 6. Lo,
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from the whole of manufacturing industry, as presented in detail in
earlier chapters of this book, are also included. The results shown
in this table, of course, indicate a wide variation between the different
industries as to the degree of uniformity of earnings therein. On
the whole they confirm what has already been brought out in a
more general way. In this form the figures have the advantage of
telling the story in a nutshell, Again, it appears that the auto-
mobile industry, foundry and machine-shop products, and steam-
railroad repair shops are industries having a relatively high degree
of uniformity in earnings, whereas women’s clothing, and tobacco,
cigars and cigarettes and, possibly, printing seem to have a
relatively low degree of uniformity in earnings.

Lol



CHAPTER X1
CHANGES IN VARIABILITY BETWEEN 1899 AND 1919

The clagsified wage tables in the Dewey report, covering the census
years 1890 and 1899 (1900), and similar classified wage tables reported
in Census Bulletin 93 for the manufactures census year 1904, furnish
the necessary data for making a comparison with the results reached
in the special analysis here made for the year 1919. The details of
the method of effecting what is the equivalent to the deflation of the
nominal earnings of the different periods are given in Chapter XX.
A comparison between classified wage distributions in 1890, 1900,
1904, and 1919 is made in Table 123. In the left-hand part of the
table the distribution of wage earners is in accordance with nominal
wage sums. On the right-hand side of the table two comparisons
are made: One between the distribution in 1900 and 1919; the other
between. the distribution of 1904 and 1919. In these two distribu-
tions the numbers of wage earners are distributed according to
amounts of their real wages on the basis of the two earlier periods.
In the case of the first comparison, that is to say, on the 1900 basis;
in the case of the second comparison on the 1904 basis. In both
cases percentage distribution figures are given.

COMPARISON OF FREQUENCY DISTRIBUTIONS: 1800 TO 1919

The more general term ‘“‘wages” has been used in the preceding
paragraph instead of the term “earnings.” This has been done
deliberately because of the (for us) unfortunate fact that the classified
tables for 1890, 1900, and 1904 are not built upon exactly the same
kind of wage data as are our tables for 1919, In Table 123 the fre-
quency tables for 1890 and 1900 are based upon rates per week.
Those for 1904 are based upon earnings per week. The frequency
tables for 1919 are based upon earnings per week; and these earnings
are not earnings of individual wage earners but, as has been explained,
upon the per capita earnings received by the employees of individual
establishments. The classifications of the weekly rates of the two
earliest years and the weekly earnings of the year 1904 have been
compressed at certain points, in order to put them in a form com-
parable with the later classifications. The weekly brackets multi-
plied by 50 (here assuming the earnings of the full year’s work to be
equivalent to 50 times' the earnings received in ‘the one week re-
ported) are shown on the right-hand side of the stub. Of course,

244 ’
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itis not assumed that this rather free translation of weekly brackets
into equivalent annual brackets is free from error, possibly serious
error, but it is believed that, for purposes of showing large outstand-
ing contrasts in the distribution of earnings, the results are not
without some value. It is also obvious that the significant com-
parisons are to be made between the two pairs of percentage

TasrLe 128.—ComrarisoN Brrwery Crassiriep Wags DistRIBUTIONS 1N
i 1890, 1899, 1904, anp 1019

NUMBER OF WAGE EARNERS

WAGES Comparison Comparison
Comparison based on current based on pur- based cn pur-
prices chasing power || chasing power

of 1900 dollar of 1904 dollar

Weekly Equivalent 18001 | 19061 1904 1919
arounts yearly amounts A B C D 1800 | 1920° 1904 19193

104, 923 {160, 055 {3, 207, 810 |426, 989 -|1160, 055 |426, 980 8,297,819> 420, 089

444 | 501 | 132,064 | 210 591 | 1,708 || 132,084 | 1,708
2,820 | 2,640 | 150,403 83 || 2,646 | 2,088 || 150,403 | 1281
5,723 | 4330 | 104, 301 132 lj 4331 | 18,000 (| 104,301 | & 550
2735 | 3,880 | 206,163 | 452 || 3,880 | 26,408 || 200,103 | 13,234
6,435 | 7,026 | 262,581 401 || 7,926 | 35,006 || 262, 531 | 28, 602

0,520 | 15,727 | 266,012 | 288 || 15,727 | 36,713 || 266,012 | 81,164
8184 | 13,233 | 255,468 | 701 || 13,238 | 34,152 || 255 458 | 33,725

12,372 | 23,686 | 378,000 | 820 | 23,638 | 97,004 {| ' 378,000'| 30,787
18,750 | 25,875 | 430,208 | 7,053 || 25, 375 |130,181 | 430,208 | 80,257
CB12-§15______ $000~8749, __.____ 18,244 | 81,403 | 404,875 | 23,402 |[ 81,403 | 67,480 || 404,875 (142,187
$15-820__ $750-8000. 77" 15,402 | 23,384 | 00,367 | G2 281 | 26,384 | 28,602 | 300,307 | 60, 374

$20-$2a...... 1,000-$1,240_ .. 8,018 | 4,427 | 108,700 | 70,950

= 197 | “3ia15 | 100,700 | 5077
125 and over...| $1,250 and over..|| 2,843 | 3,446 51,728 [260,063 || 446 | 854 y

SLm28 | 2134

PER CENT DISTRIBUTION

Total ... 100.00 | 100,00 100.0 | 100.0 || 100.0 | 100.0 100.0 | 100.0

Yess than $3__.| Less than $150__ .42 .87 4.0 1 4 AT 40 A
(3-8 -| $150-$190 $ 2,92 | 166 4.6 |omeeee 1.7 7 4,0 .8
.......... $200-8249. | 3.55 | 271 0 | % 2.6 5.9 1.3
$250~5200 2.61 | 2,43 6.2 2 2.4 6.2 6.2 3.1

.......... 49, .|| 6.13] 4.95 8.0 .2 5.0 8.2 8.0 6.7
________ 9.10 | 9.83 8.1 .1 0.8 8.0 81{, 7.3

ﬁoo—ﬁm ________ 7. 8.27 7.7 .2 8.3 8.0 .7 7.9

$450-§400_ 7 __ 11.70 | 14.80 115 2l 148 8.9 1.5 7.2

________ $500-$549__ .l 17.87 | 15.83 13.3 el 1581} 319 13,3 | 18.8
$600-$749__ ..o 17.38 | 19,62 ‘14,1 5.5 10.6 | 15.8 41| 33.3

3750_%99 ________ 14.70 | 14.61 18 | 16|l 146 6.7 L8 | 118

1,000-$1,240, 3.73| 2.78 32| 16.7 2.8 .8 3.2 1.4

| s1,2580 and over,.|| 270 2.14 16! 0.8 2.1 .2 1.6 .8

1 Data from H, L. Moore, “The varighility of wages,” 22 Political Science Qunrt'(,arly, 67, 'This article
is  summary of the Census data In the Dewey report on “Employees and wages.” )
1 Each establishment average wage on tally sheet divided by 2.63 (cost of living index) before making

frequency table.
sqTa’.\ly sheet figures divided by 2.35 before making frequency table.

distribution columns in the lower right-hand corner of the table.
These percentage distributions represent & comparison between
1919 and 1900 or 1904, as the case may be, in respect to the distri-
bution of real earnings for all industries combined. Thus the
first pair of percentage columns representing 1900 and 1919 indicates
that in the latter year 32 per cent of the 427,000 wage earners covered
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by the figures were employed in establishments paying per capita
earnings which had a 1900 purchasing power value of between $500
and $550. In 1900, 16 per cent of the 160,000 employees in the 30
industries covered by the Dewey report received earnings also having
a purchasing power in that year between $500 and $550. The 1900-
1019 comparison does not bring out any very marked difference in
variability of wages between the two periods. It is true that there
is a greater concentration around the mode in 1919 but this seems to
be compensated for, to a degree, by the fact of larger proportions in
that year in the lower wage brackets; that is, the brackets higher up
in the column. No very different result appears from the comparison
between 1904 and 1919. In making the frequency distributions
in Table 123, where comparisons are made on the basis of uniform
purchasing power, the establishment per capita earnings items on the
tally sheets for 1919 were divided by cost of living factors—2.63 for
the 1900 comparison and 2.35 for the 1904 comparison—before:
meaking the frequency table.!

Each of the 12 industries shown in Table 122 is reported separately
in T'able 126 in a form similar to that of the percentage distributions
in the lower right-hand corner of Table 123. There is, however, this
difference between the two tables: For each of the 12 industries in
Table 126 two percentage distributions are given for 1919—one the
percentage distribution on the basis of nominal earnings in 1919, the
other the distribution on the deflated basis used in the percentage
distributions in Table 123; that is to say, on the basis of the pur-
chasing power of 1919 money wages in the earlier year of the com-
parsion. The heavy bunching of the percentages in the case of the
nominal distribution for 1919 shows how very misleading it would be
to try to compare frequency distributions of money wages in 1904
with similar distributions of money wages in 1919. The two com-
parable columns are, of course, the first two of the three columns
shown for each industry. In some cases the percentages for the earlier
year are for male wage earners only, and in the later year for male
and female workers combined; in other cases the reverse is true.
This condition, no doubt, diminishes the comparability of the data.
It is important to note, on the other hand, that where 1899
(1900) is the earlier year in the comparison, the figures used are
taken from Mr. Dewey’s tables of earnings and not from his tables
of rates. : )

CHANGES IN VARIABILITY DURING 30 YEARS

In Table 124 a comparison is made between the coefficients of
variation for actual yearly earnings in 1919, full-time yearly earnings

1The data for the years 18080 and 1900 are not taken directly from the census volume on Employees and
‘Wages, which embodies the Dewey report, but from a summary of that report made by H. L. Moore in
an article entitled: “The variability of wages” (22 Political Science Quarterly, 67).
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in 1919, average weekly earnings in 1904, and average weekly rates in
1899 (1900) and 1890. The table also presents in the second column
the standard deviations, which, in the case of the 1919 data, are
worked out both on the basis of full-time and actual earnings and,
for the three earlier years, on the basis of the yearly amounts esti-
mated to be roughly equivalent to the standard deviations calculated
upon the basis of the weekly rates or earnings for those years, re-
spectively. More precisely, the deviation for yearly rates is assumed
to be A1 times the deviation calculated on the basiz of weekly rates;
so also the deviations for earnings for 1904 are assumed to be 51 times
those for weekly earnings. This latter estimate especially is probably
widely in error, yet it is reassuring that the separate calculations of
standard deviations for 1919 on the actual and {ull-time earnings
bases produced very little difference in the resulting figures for

. standard deviation.

Tasre 124.,—Sranparp DrviaTions AND COBFFICIENTS OF VARIATION, ArLn
Iypustrizs CoMmineD: 1890, 1899, 1904, anp 19191

. STANDARD DEVIATION

Coeflicient

YEAR Basged on Based on || varistion 8
L weekly venrly
. wages wages 2

$5. 81 $271 45.9

5.02 250 43. 8

3.08 157 30.6

425 3Le

428 33.8

! Figures for 1800 and 1000 (1899) taken from H. L. Moore * Variability of wa es” 22 Political Scienco

Quartarly 66. TFigures for 1904 computed from classified wage table in Census Bul

3,

11.
2 Tstimated for 1800, 1899, and 1904 by multiplying the deviation figures in the ﬂrst column by 51,

8 Standard deviation divided by average wages, multiplied by 100,

1 Baged on nverage weekly rates for 30 selected industries.

5 Based on average weekly earnings for 338 industries,

0 Based on average annual {ull-time earnings for 20 seleced industries.
7 Based on averago annual actual earnings for 20 selected industries,

Even with the standard deviations thus quite crudely put on an
annual basis, they are not in a form in which they can be compared
one with another. - The only form in which they can be compared is
that of the coefficient of variation obtained by dividing each one of
them by the average. These coefficients seem to indicate a very
large drop in the variability of wages between 1899 and 1904, fol-
lowed during a longer period to 1919 by a slight rise, this rise being

» more pronounced if the coeflicient based on actual earnings be taken
It may be said
that the decline between 1899 and 1904 is apparent only and is the
result of the fact that the 1899 data are based on rates, whereas those
of 1904 are based on earnings. There would be more to be said for
such a supposition if the rates and earnings in the two periods were
annual rates and earnings. Certainly, there would seem to be a wide
difference between variation in annual rates and variation in annual

rather than the one based upon full-time earnings.
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earnings, but it does not seem likely that there WOI:Ild bo s0 great a
difference between full-time weekly earnings (tl.mt is to say, _weekly
rates) and actual weekly earnings. That this difference is very
slight seems to be indicated by the results of our separato calculations
of the standard deviation from the 1919 data. The sb‘zmdurd de-
viation, computed from full-time earnings (annual rates) is $425; the
corresponding  standard - deviation, computqd .from actual yenrly
earnings, is $426; the two coefficients of variation corresponding to
these standard deviations are 31.6 and 33.5. Now, if there is no
more difference than this between a standard deviation based, re-
spectively, on full-time and actual yearly earnings, it would seem
likely that the difference could hardly be greater when the standard
deviations are caleulated from full-time and actual earnings data
reported on a weekly basis.

INDUSTRY CHANGES IN VARIABILITY

The coefficients of variation for each of the industries separately
reported in the special inquiry for 1919 are compared in Table 125
with corresponding coefficients for the same industries in the three
earlier periods. The coefficients for 1904 were calculated from the
date in Census Bulletin 93. The coeflicients for 1890 and 1899
(1900) are taken from Mr. Moore’s caleulations which in turn are based
upon the Dewey report. The figures by industries bear out in a
very general way the consolidated coefficients shown in the preceding
table. They indicate on the whole diminishing variation in wages;

Tasre 128.—Conrricients oF Varrarion, By Inpusrrins; 1890, 1809, 1904,

AND 19191
INDUSTRY 1890 1899 1904 1918

Al Industries 2. .o oo e 45.9 43.5 30.8 33.5
Antormobiles. _oomee e 15.8 1wy
Boots and shoes, not including rubber beots and shoes. ... 44,2 41,1 8.7 30.7
Brass, bronze, and copper products. ... .o oo ocooimo v e T L8
Clothing, women's ... __ . 53.2 80.3 18.8 44,0
Foundry and machine-shep produets ¢, ... _ ... - 41.7 40.0 216 227
Furniture. .....__... amemmmmcmm———— 42,8 43.8 ¥ .3
Iran and steel, stesl works and rolling mills 3. ... 83.1 52,1 %8 8 g? 8
Mineral and 8088 WRESS.wvnoeooooeeion T 2.5 20,0
Printing and publishing, newspapersé____________""""TT"7" 45.7 47.3 25,3 82,7
Railroad repair shops, steam 7 - 30.9 5 3
SBlaughtering, wholesale, not including meat packing 8 30,7 gg g {gg %gtg v
Tobaceo, cigars and cigarettesd.. . ____ " "7 TTTTTT" 40,0 54.8 26,4 3.6
CIBAS oo e 48.6 44,4

! CoafTicients for 1860 and 1899 (1000) from H. L. Moore; op. cit, -73; -

m’e%go}%ogwag%%nﬁd gltzﬂtlaarnéngs ol ] ) Op. ¢it., D, 72-73; for 1904 for the soparate Indus
r an, e “gll industries” figuré includes 30 industries covered in the Dewsy report; for

1004, 1t covers all industries; for 1019, the 20 industries, { { '

% Fisures for 1y oo tricer for 1019 Giavomnd tries, in seyen citles, included in varlability study,

4 Figures for 1800 and 1899 are for “ Fonndries.”

¢ Figures for 1800 and 1809 are for “Tron and steel,” : :

:llgiggf: gor iggg uug }ggg are gor “Printing.”

res {or RO are for “Car and rail "
$ Figures for 1800 and 1899 are for “Slaughte:ffl;?sld shops:
¥ Figures for 1890 and 1809 ara for “Tobageo.”
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that is to say, they seem to indicate that there is & tendency toward
greater uniformity in earnings, but this tendency is made somewhat
doubtful by the fact that during the 15 years from 1904 to 1919
there has been an apparent increase in variability. In some indus-
tries this increase has been very large. It appears that between
1899 and 1904 every industry listed experienced a fall in the varia-
bility of the earnings received by its employees. At least this is true

Tasue 126.—CompARIsoN oF PurcEAsING PowEr oF Wagms BoTweexy 1004
AND 1919, AND Brrweny 1899 ANp 1919, BY MBANS oF DErFLATED PrronNT-
AGE DisTRIBUTIONS OF NUMBER OF WAGE EARNERS RECEIVING CLASSIFIED
AMOUNTS

WAGE CLASS ! MINERAL AND SODA WATERS FURNITURE
: 109 1 101 9 4l om0
‘Weekly basis Annual basis 1004 | (deflated {moxno, 1004 | oflnted (mone
to 1804 Wages to 1904 Wages
prices) prices) B
Ao, and F.| M. and F.|2 and F||M, end F. M, M,
Number of Wage 6RIners. .o ..o cccocaenwn 9,059 1,840 1,846 53,715 | - 14,258 14, 258
........................ 100.0 100.0 100.0 100.0 100.0 100.0
Less than $150 1.4 L7 |eamnsamaca|cmmannaan
150-$199. ... 3.4 . 2.3 22 fummmm—e
$200-5249__ 4.6 . 3.9 .1 .1
$250-$209. . 5.2 2. 4.5 O P,
$300-5349__ 9.1 4. 7.4 2.4 focmnnnnn
$350-$300.. 7.0 12.5 10.5 11.6
$400-$449_ . 6.2 12,7 0.8 16.8
$450-$490. . 12.8 2.6 2 13,7 7.8
6008500 < earannn 17.8 8.5 N 16.2 5.8
$600-$749. <o omme 19.4 iL8 2.8 17. 4 24,1 2
$760-$909____ - 10,9 6.5 20. 2 i1,1 8.3 20,0
$1,000-$1,249_. ... - 1.6 .6 41,6 2.0 L0 21,4
$25 and over—.._-- $1,250 and over........ L I SR 34.5 .5 b 56.1
PRINTING AND PUBLISHING, IRON AND STEEL, STEEL
© WAGK CrAss! NEWSPAPERS " | WORRS AND ROLLING MILLY
1919 1919 1919 1919
Woeekly basis Annual basis 1904 (ggﬂl%id (money | 1904 ((gg [;g(t)id (money
; wages) - wages)
prices) prices)
. M, M, and F|M, and F, M, - A, M,
Number of wage earners. 49, 642 25, 531 25,531 f| 117,374 38,313 38,313
Total.... - 100. 0 100.0 100. 0 100.0 100, 0 100, 0
Less than $150. 3.4 ) SR L1
150-$199.. 3.5 L
200-$249.... 3.8 - 1
$260-$200__ . 4.3 L8 ecmmaaanas 2
$300-$3 6.1 /5 N IR 3.
$850-$300- o wweee 4.9 2.8 .2 7.9
$400-$4490.. ..., . 4.8 b2 S IO 12,5
$4560-$400..... -] 6.8 6.2 .1 13.3
F500-$500 - maaan 12,0 22,9 .4 17.9
$600-$749 16.0 37.6 4.3 15.9
$760-$000___ 16. 5 20.2 52 12,7
$1,000-$1,24 9.2 1.4 10,3 4.6
$1,250 and ove 9.7 .0 79.5 5.6

_ 1 Classified wage distributions for 1890 and 1900 based on *“‘earnings in a weck"; for 1904, for earnings
in “*busiest week”’; for 1919, on *establishment-per capita-averages” of “full-time*’ earnings.
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AND 1919, AND BETWER
AGEn DISTRIBUTIONS OF
Amounts—Continued

EARNINGS OF FACTORY WORKERS

Tapre 126.—Comparison or PuncEAsSING PowER or Wiems Bmrwmmy 1904
N 1899 anxD 1919, BY MEANS OF DBEFLATED Prrcepyt-
Numeor of Wage EARNERS Rmcumiving Crassiemp

) UNDRY AND MACBINE-SHOP '
WAGE CLASS ! Fo PRODUCTS AUTOMOBILES |
1019 1919 £
o deflnted | . 1010 1919 :
Weeldy basis Annual basis sope | (ollate oncy | ta04 Woflated | (1yomey ‘
prices) ag prices) | Wages) }
A, o, . A, M, : ‘
Number of wage earners 242,845 | 76,177 | 76,177 || 10,805 | 48,826 | 26, 8%
Total 100.0 1000 100.0 100. 0 100, 0 100,0
Less than $3....... Loss than $160. .. oo Tod [oacmmnnnas .8
$3-84 o memen SLH0-$199. e mamras L9 .2 B
$4-85. - $200-3248. 2,0 2 LO
$5-6..... $250-$200_ - 2.8 N L7
$6-$7.- $300-$349 4.3 W9 2.0
758 - $350-$399 6.1 2.8 3.3
§8—§9 ..... $400-5440 7.0 10.5 4.0
0~B10. cwoeenna B450-8499 . e e 12,7 8,9 12,2
(0223 b $500-$509 .-~ 15.0 20,5 20.8
$12-B15. e $600-3740_ 18.7 30.4 1.1 4.1
$15-820___ $750-5000. 2L1 6.3 a1 24,0
20-$25-.... . $1,000-$1,2 45 .4 27.3 4.4
$25 and ovor._ { $1,250 and ovi 13 W2 G5, 1 1.4

WAGE CLASS }

TORBACCO, CIGARS AND CIGARETTES 3

CLOTHING, WOMEN'S?

11900, *cigars.”
31500, “clothing."*

1 plassiﬁcd wage distributions for 1860 and 1900 based on “‘earnings in g weak'; for 1004, for-earnings
in " buslest week " ; for 1919, on " establishmont-per capita-averages’’ of “‘full-timo” earnings,

1
1919 1919 1
1 1019 1019 i
Weekly basis | Annual basis (nn:g(l’:ggs) (‘,}3‘11%‘1(1 (money 1900 “%gﬂl%ef (money ‘?
: . pricos) | WoEeS) pricosy | Waees) b
| A, and
M, I, M, and FIM, and F, I, M, and F.| F.
Number of Wage earners........_ 1,702 1, 400 24, 044 24, 944 1,240 | 109,251 | 109,251
..................... 100.0 100.0 100.0 100.0 100.0 100.0 100.0
.| Less than $150. __| 1.6 5.0 [ 7.6 N g
$160-$109...._ . 1.9 10.0 [ A 19 1.7 }
2.5 17.1 16,3 .1 16.1 4.4
1.9 20,2 20,4 0.3 8.4
N 16,2 18,8 16.8 8.8 .
6.7 10,2 0.8 11.6 1.0 2
8.3 7.5 10,6 7.3 1L.6 4
7.0 4.9 6.7 4.6 8.5 -5 !
12,2 6.1 7.3 3.1 14.7 2.4 il
19.0 2.0 2,2 L7 15.0 8.1 i
3 2.0 .3 P B R % N | PR 11.0 19,4 i
$20-8 6.4 |.. - W1 2.7 20.8
$25 and over. .| 4.2 .0 47.7 '!
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TasLe 126.—CoMPARISON oF PURCHASING POowER or Waigns BrErwrex 1904
AND 1919, AND BeTwWEEN 1899 AND 1919, BY MEANS oF DeruATED PERCENT-
AGE DISTRIBUTIONS OF NUMBER OF WAGE EArNERs RECEIVING CLASSIFIED
Amounts—Continued

WAGE CLASS ! BOOTS AND SHOES
. 1019
1519
Weekly basis Annual basis 1900 (‘tl:{}ggid (money
prices) Wages)
M, F., M. ond F. | M, and F,
Number of wage earners..... 2,002 1,334 29, 362 29, 362
Total. ... - .- 100.0 100.0 100.¢ 100.0
Less than $3.coeoooooconen [ Less than $150. .- oceecna. .2 |0 A
$3-94 — $150-$109. .6 3.9 .3
0 5.9 .5
2.1 8.7 9.4
2.5 10.1 31.4
3.9 10.6 20.2
3.7 1.6 8.1
70 12.7 8.0
13.8 18.8 13.3
28.2 12.4 8.7
3 8191 S 24,3 4.0 1.8
-| $1,000-$1,240__ 8.9 .2 .3
$1,250 and OVer. oo oo _.. 5.8 frwmmmeremme] i e
SLAUGHTERING, WHOLESALE STEAM-RATLROAD REPAIR
WAGE CLASS! NOT INCLUDING MEAT PACKING sops |
1919 1919
1919 1900 1919
Weelkly basis Annusl basis 1904 (‘tlgﬂl%fﬁd (money geurn- (ﬁlgﬁgfﬁd (momney
prices) | WAEeS) ngs) prices) | 2ges)
A, o, B . A M.
Number of WaZe earners. . cuecenmememnces 2,815 1,284 1,284 710 21, 521 21, 521
Total. . — 100.0 100.0 100.0 100.0 100. 0 100.0
i ) .6
.5 .8
.6 .2
11 .8
1.0 .90
2.5 0. W7
2,2 7. .8
58 12, 4.6
17.8 46.4 |- 11,2
29,1 16.6 W7 33.9
25.4 6.0 1.6 38.3
7.8 .9 24,1 7.5
$1,250 and over....... . [ 35 A 73,4 .1

1 Classified wage distributions for 1890 and 1900 based on “‘earnings in a weck'’; for 1904, for carnings
in “busiest week”’; for 1919, on “establishment-per capita-averages” of “full-time’” earnings,
41900, *'car and railroad repair shops.”

if the whole comparison is not invalidated because of the fact that
one set of coefficients is based upon weekly earnings whereas the
other is based upon weekly rates. Subject to the same reservation,
it seems that between 1904 and 1919 nearly all of the industries
showed an increase in variability. This inerease, however, was not
shared by the automobile industry. It was shared only slightly in
the case of steam-railroad repair shops, where the change was from
18 to 18.3 per cent. In 1919, then, there seems to have been a much
greater difference between industries in respect to variability of wages
than at any earlier period.
20142°—29——18
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