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Determinants of Hourly Earnings for Employed Women

Soc-kon Kim*

Abstract

Hourly earnings of the employed U. S. wemen are regressed upon a set of independent vari-
ables, separately for white and nonwhite women. In support of the human capitalist’s point of
view higher hourly earnings are positively associated with number of years of education com-
pleted, attainment of vocational training either at the company or/and nen company training.
In addition te education one’s obtainment of certain occupational certificate and one's assignment
of occupation in the order of the Duncan prestige index and years of work experience since
leaving school are also significantly related to hourly earnings. Women workers employed at
the government sector or employed in an indusiry where proportion of female is smaller than
average earn more than those at private sector or at industries of high female composition.

Introduetion

While labor force participation rate of women has increased dramatically during the past two
decades, female workers in general are notoriously underpaid relative to their male counterparts.
Some take this fact as prima facie evidence of discrimination against females, and others attribute
such sex-related pay differentials to the conglomeration of women workers in typically low paying
occupations. (See 2,4, 6 and 7). However, relatively little attention has been given to the economic
return to investment in womanpower, or to what factors determine variations in the rates of
earnings among women workers at aspoint in time, The purpose of this paper is to answer the
latter question, and to shed some light on how the economic position of working women can be
enhanced. Some policy implications are presented at the end of the paper.

This study utilizes survey data from interviews with the U.S. national sample of women who
were 30 to 44 years of age in 1967, The interviews were conducted by career personnel of the
Bureau of the Census.® To permit a more confident analysis of racial differences, black women
were overrepresented in the sample by a 3:1 ratic. For this reason regression analyses are
performed separately for whites and blacks.® In this paper, the subjects in the sample are
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restricted to wage or salary workers employed in nonfarm industries on a full-time basis (working
35 hours or more during the survey week). As thus defined, ocur sample consists of 725 white
and 347 black women.

Conceptual Framework

Variations in hourly rates of pay among workers reflect multiple forces operating in the
employment situation. These sources may be largely grouped into three categories: (1) market
conditiens of demand for labor relative to its supply, (2} differential return to varying types and
levels of investment in human capital, and (3) institutional forces of various types operating in
the economic environment. In the following mathematical expression wages are assumed to be a
linear additive function of the nine explanatory variables to be operationalized shortly:®

Y=ap+HE+8D+45,U-bR+bT1+bTe+8:C-~BL 4P +-e

Where Y: Hourly earnings in cents
E: Years of education completed
D: Duncan Sociceconomic index of current occupation
U: Degree of urbanization of the local labor market area
R: Number of vears worked since leaving school
T:: Number of months of training received from company training school
T2: Number of months of training received from other than company training schocl
C: Professional or trade certificate received: 1 if received, 0 otherwise
L: Class of worker: 1 if government emplovee; O otherwise
P: Proportion of employees who are female in the industry where respondent is employed

Human capital theorists have convincingly demcnstrated the monetary pavoff to educational
investment. (See 1). It is therefore only reasonable to expect that women with more vears of
education completed will be paid at a higher rate, thus yielding a positive sign for the coefficient
of E. It is also well known that there is a high positive correlation between education and
occupational level® With the same level of educational attainment, a subject employed in an
occupation with a higher Duncan index would be expected to earn at a higher rate than one
employed at a lower level occupation. In other words, controlling for education one's occupational
assignment is expected to determine some of the wage differentials. This wage differential may
reflect interoccupational differences in demand for and supply of labor in the market. It may
also reflect personal differences in market information because one with superior information on
the labor market is likely to be hired in an occupation of higher pay. At any rate, one's occupa-
tional assignment is an additional determinant of wages after controlling for education. However,
because of existing intercollinearity between the Duncan index and education, Tegressions are
performed with and without the Duncan index in the equation.

In general, wage rates are positively related to the size of the community, as a result of higher
living costs in urban areas. (See 5). Respondents are coded by the size of the community of

3) For those subjects who did not report their rate of pay in dellars per hour, the hourly wage rate was
computed by converting the reported earnings before deductions into a2 weekly rate and dividing by
the usual number of hours worked per week.

4) In the present study, we found simple correlation coefficients between education and the Duncan
Indexes for white and black women to be .57 and . 67, respectively, For the index construction see 3,
pp. 109-161.
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residence, ranging from 1 through 8, % The expected sign of the coefficient is positive.

Other things being equal, a2 worker with greater work experience may be expected to earn a
higher rate of pay. Therefore, the number of years during which the respondents worked at
least six months since leaving school is used as an independent variable. The expected sign of
the coefficient is positive. As work experience may be regarded as one type of investment in
human capital, so would be the various types of formal training. Respondents were first asked if
they had received any training "lasting two weeks or more at a company training school,” and,
if so, for how many months. The number of months of company training received by the
respondent (T:) is used as one of the two training variables. Respondents were also asked if
they had ever taken any "technical, commercial, vocational or skill training,” ard, if so, for how
many months. The number of months of this type of training is entered as another independent
variable (Tz). The latter is called "non-company training” to distinguish it from the former,
“company training.” The expected sign of the coefficients for both T, and T: is positive.

There are a number of occupations for which it is necessary to have a certificate in order to
practice the profession or trade. Some training is mvolved in granting these certificates, in order
to raise the subject’s proficiency to a standard level. However, not infrequently professional and
trade associztions also exert powerful institutional forces upon wage determination by restricting
the supply of labor to the market. (See 8). Respondents were asked if they had "ever cbtained
a certificate required for practicing any profession or trade such as teacher, registered nurse,
practical nurse, or beautician.” ¥ the answer is affirmative, it is coded as 1, otherwise, as 0.
The expected sign of the coefficient is positive.

Another institutional force that may influence the wage rate is whether the worker is in the
private or public sector. Fuchs argues that governments are relatively insensitive to customers’
discrimination against females. Consequently, governments as employers are less apt to discriminate
against women employees, thus achieving a higher female/male earnings ratio in the puhlic
sector as compared with the private sector. (See 5, p. 11). This ratic may simply reflect a
generally lower wage rate for male workers in the public sector relfive to their private sector
counterparts. We are not certain that customer discrimination against females actually exists.
However, we tend to believe that nondiscriminatory personnel practices of governments permit
a larger proportion of women to reach the upper occupational and orgamizational levels. The
expected sign of the coefficient is positive with those employed in government coded as 1, and
all others as C.

Based on his aggregated data over 46 industries, Fuchs found a tendency for women employed
in predominantly male industries to have relativeln high earnings, and wome in industries with
more females to have lower earnings. (See 5). In line with Fuchs, we hypothesize that, ceteris
paribus. a woman employed in an industry with a high level of female employment will earn at a
lower wage rate. The expected sign of the coefficient is negative.

5) Areas of residence are coded as follows: “1” for a rural area; “2” for an area of 2, 500-9, 999 popuia-
tion: “3” for an area of 10,000-24,999; “4” for an area of 25,000 or more; “5” for an urbanized
area under 250°000; “6” for an urbanized area of 250,000-999,999; “7” for an urbanized area of
1, 000, 000-2, 999, 999; and “8” for an urbanized area of 3,000,000 or more.
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Table 1 Cross-Sectional Regression Results of Hourly Rate of Pay by Color: Respondents
Employed Full Time as Wage or Salary Workers
WHITES BLACKS
i " Unit of Coeiffici-| Percent Coeffici| Percen-|
Independent Variable . nt 7?2 expi- t 2 aupl
ement . EXp ET] g2 exp
measurem %[:?I;le (stand-ained hé:?& (stand-|ained
ard order ard order
error) | entered Ierror) entered ¢
Constant 7407 19. 69
U: Residence (population size) Rank order 419 5.17 4,76 519 10.59 12.17
{.a3) B (1. 26) I
E: Education completed Years 11.38 7.18 9. 69 10.74 7.01]  13. 49|
(1.19) X (1.54) o
D: Duncan index Score 36.23 .81 .72 26.91 1.14{  16.24]
¢ 135) 1 (.23 I
L: Class of worker “1* —gavernment L1 14,59 1,22 .31 ad.90 8. 54¢
“3" =private (6. 42) X (8. 43) v
R: Years worked since school Years 12.22 1.98 4,911 13.16 .70 .05
(39 NV {439 hulj
T,: Company training Month .55 2. 35 1.33 .50 —1.04 L
{.48) L (1.15%) X
T.: Non-company training Month 2. 5% 1. 79 1.71 2,43 —. 56 .20
(-34) a (. 56%) \
C: Certificate “1” =yes L1500 29.03 3. 24) L20)  40. 43 7.36
“3" =no 711} " (9. 25) N
P: Proportion female Proportion .46 —73. 69 4. 65! .59l —&0. 48 4.00
(11.26) V] (16. 70} W
F ratio 55.73 59.93
R? unadjusted .41 .62
R? adjusted for d.f. .40 .61
Dependent variable
1046 wage rate in cents 210. 53 171.31
Number of cases 725 347

* Not significant at «¢=.05 two tails.

Empirical Resulis

The regrssion results generally support the hypothesis. In the eguation all nine independent
variables together explain about 40 percent of the variance in wage rates for whites and about 60
percent for blacks, (See Table 1). In the case of white women coefficients of all nine independent
variables show the expected sign and are statistically significant at the 95 percent confidence
level or higher. For the blacks, however, three of the nine independent variables are not statisti-
cally significant at the 90 percent confidence ievel. Initially a stepwise regression was performed
withcut forcing the order in whick the independent variables entered the regression so that the
most powerful independent variable entered the regression first, the next most powerful second,
and so on. '

As indicated by a Roman numeral, the Duncan index variable entered first for both white and
black women. The coefficient of the respondent’s occupation is positive and statistically signifi-
cant. The residence variable entered at the second step. Its coefficient is positive and statistically
significant for both colors, indicating that those living in the larger population areas tend to earn
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Table 2 Cross-Sectional Regression Results of Honrly Rate of Pay Without the Duncan
Index by Color: Respondents Employed Full Time as Wage or Salary Workers
WHITES BLACKS
. Unit of Coeffici{Fcrcent Coeffici|F e1oent
Independent variable measurement | Mean et o %xpla‘ Mean |oat g2 expla-
vahte [standard 1r:)erd value |standard/med
error | 2raer error order
entered entered
Constant 62, 94 4. 57
U: Residence (population size) Rank order 4.19) 549 508 519 1L18 1285
(.85 il (1.29) I
E : Education completed Years 11,380 10.88] 14, 41 10.74,  10.84] 20,87
(1.03) I {1.37)
1, : Class of worker “1” =government 70 211 1.76) L3100 s1el 1271
“g" =private (6. 44) k| (7.95) i
R : Years worked since school Years 12,22 2.30 572 13.1¢ .74 .08
(.34) I (.44%) Vi
T.: Company training Months .55 2.70 1.53 By —1.3¢ .18
(69) Vi (1. 19%) Vi
T.: Non-company training Months 2. 5% .43 2.05 2,43,  —.46 .23
(.35 L (. 58%) wm
C: Certificate 17 —yes .15 26,93 2. 00 L20| 43,67 7.95
“0*=no (7.25 vy (9. 54) I
P: Proportion females employed Proportion 48] —81.73 5.16 .59 —=71.20 4.7
by industry (11. 40} N (17.12) v
F ratio 56. 47 60,19
R? unadjusted .39 . 59
R? adjusted for d.f. .38 .58
Dependent variable:
1967 wage rate in cents 210. 53 171. 31
Number of cases 725 347

* Not significant at e=. 05 two tails.

higher rates of pay (in money wages).

The education variable was the next to enter the regresson. The coefficient of years of school
completed is positive and statistically significant for both color groups. Note that the size of the
coefficients for whites and blacks is about the same, 7.18 and 7. 01, respectively. The percentage
of variance in wage rate explained by the ~education variable, after taking into account the
effects of other independent variables, is about 10 percent for whites and almost 14 percent for
blacks.®

Because of the problem of multicollinearity between education and occupation, the same regres-
sion is performed without the Duncan index variable (Table 2). Without this variable the
magnitude of the education coefficients for whites and blacks increased substantially; to 10. 68 and
10. 84, respectively, and education entered the regression at the first step. In other words, in this
form of the model, one additional year of schooling is associated with an increase in hourly
earnings of almost 11 cents for both whites and blacks.

Since it is difficult to ascertain the relative strength of the explanatory power of the variables,

6) In order to compare the explanatery power of each independent variable in tems of the percentage of
variance in the dependent variable explained, each standard beta weight is multiplied by the
corresponding simple correlation coefficient with the dependent variable. In general form it would be

R2=Pis-riztfrssriater s + 0w Tl
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we combined the variance explained by education and occupation. Almost 20 percent of the
whites’ and 30 percent of blacks’ wage variations are explained by these two combined. From
these values, the variance explained by education zlone (in Table 1), 14 percent for white and
21 percent for blacks, is subtracted to obtain residuals of about 5 and 9 percent. These residuals
are attributable to the effects of occupational assignments upon wage rate variation.

The implication of this exercise is not so much the precision of these percentages but the fact
it demonstrates that the simple existence of high colinerarity between two independent variables
should not automatically deter cne from using them in a regression analysis, especially if there
is a clear temporal ordering. Although there exists a positive correlation between education and
occupation, they obvicusly are not the same attribufes,

As anticipated, the coefficient of number of years since leaving school in which the respondent
worked at least six months is positive and statistically significant for whites but not for black.
Among the whites one additional year of work experience is associated with almost two cents
increase in hourly wage rate. Number of months spant In two types of training were used to
explain variation in wage rates. Among the white women the coefficients of both types of
training are statisticaily significant with the sign ir. the expected direction. But for black WOomen
neither type of training yields a statistcally significant coefficient,

As expected, the holder of a professional or trade certificate is at a considerable advantage, enioving
a higher rate of pay among both whites and blacks. Also advantageous is a woman’s emplovment
in the public sector as opposed to the private sector. The sizes of regression coefficients seem to
indicate that, ceteris paribus, the possession of a certificate is a much more effective way of
raising rates of pay than is securing a government job. Finally, the ccefficient of the variable
repesenting the proportion of women in the industry in 1960 is found to be highly signi_ficant,
with the sign in the expected direction. The larger the proportion of females employed in the
industry, the lower the respondent’s wage rate.

Summation

We are not certain as to the reasons for the observed intercolor differences in the effects of
work experience and training upon wage variation. We terd to think that characteristics of
occupation held by black women may be somewhat responsible for nct obtaining a statistical sign-
ificance for the coefficient of work experience. The accumulation of vears of work experience in
domestic service where blacks are more frequently emploved, is unlikely to increase a weman's
wage rate. Also discrimination against blacks may have prevented them from obtaining higher
paying jobs even with the additional months of training.

While there are many ways of enhancing women's economic status in the labor market, cur
analysis of the data seems to suggest that personal investment in human capital, such as more
education, accumulated years of work experienis, increased training, obtaining a certificate 1o
practice a profession or trade, are all helpful in achieving a higher wage for white women. This
1s true in general for black women, with the exceprions that for them additional work experience
and participation in training programs are not as effective. However, if a woman of either color
is employed in the public sector her chances of earning at a higher rate of pay are substantially

in creased. Finally, we offer the suggestion that the woman who manages to penetrate a predo-
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minantly male in dustry can expect a betier rate of pay.
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