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Introduction

One of the most fundamental research questions explored by labor economists is “What determines the wage of an individual
‘worker in the United States?” A person’s gender has become widely recognized and published as a significant determinant of an
individual’s wage. The wide dissemination of these ideas has elicited important policies to combat labor market inequity based in
gender. Ideas like the “glass ceiling,” for example, have led policymakers to combat gender discrimination and equalize wages paid
to men and women. Most labor economists would agree that as a result of these actions, wage discrimination has diminished over
time.

Our research closely examined the U.S. labor market from 1971-2006 to better understand the affect of gender on wages. Our
analysis centered around a dataset entitled the Current Population Survey (CPS) during these years. This data is compiled annually
by the Bureau of Labor Statistics using a random sampling of the entire country. These datasets also permitted us to utilize a giant
sample size in our analysis, as each year of the CPS contains tens of thousands of observations. The sheer magnitude and careful
compilation of CPS results, therefore, provided us with a wealth of information useful in statistical regression analysis.

Using STATA statistical software and this data, we began to explore the influence of an individual’s gender on their wages. The
model we created, in conjunction with the significant time-series under our analysis, provided fascinating results. These findings
stand to potentially reshape our understanding of gender discrimination in labor markets today.

The Model

Our regression model is grounded in many independent variables typically specified in a wage regression model. These variables

are listed below, and all of them were employed as categorical dummy variables (0 or 1).
+Years of Education: This variable accounts for the years of education completed by an individual. Each year of education was treated
separately from 10 or fewer to 18 or more. Education years 13-15 receive one category based on the nature of the CPS data
<Potential Experience: This variable examines the potential level of work experience for an individual upon finishing their education. Since
‘actual work experience is notin the survey, experience by individual's years of education to their age.
“Class o Job: The sector of an individuals employment makes up this A (s ‘employment in the private sector, the
government, self-employment, or unpaid family business work.
*Marital Status: This variable accounts for the marital status of an individual in the labor force.

Weeks Worked Per Year: This variable tells the number of weeks an individual worked during the past year.

«Hours Worked Per Day: This variable explains the number of hours an individual works in a typical week.

In addition to a standard model, we created and added two very important variables. These variables are also categorical dummy
variables and are both based on a detailed occupation list of over 500 occupations given by the CPS. These categories are rarely
used in regression analysis, making our results new and exciting.
+Average Occupation Education: This variable accounts for the average years of education for individuals in any given
occupational category (of the 500 given by the CPS). For example, if someone’s occupation was classified as a paralegal/legal
assistant , and the mean years of education of all individuals in the same category was 14.1, this individual’s “Average
‘Occupation Education” value would be 14.1. This important variable allows us to go beyond the simple relationship of
education and wages to explain how occupations with various levels of education affect wages.
+Eraction Female: This variable calculates the ratio of men to women in each of the more than 500 occupational classes
provided by the CPS. For example, an occupational category in our sample comprised of 71 percent men and 29 percent
women would have a fraction female variable value of .29. A variable like this permits us the opportunity to examine trends in
wages beyond the individual level, extending that analysis to “gendered professions” comprised mainly of males or females.
The tables below provides a few examples of occupations within each decile of fraction female to clar
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The two graphs above depict the changes in an individual female’s wage as she moves into occupational categories that are comprised of a higher proportion of females. Graph #1 .

shows the percentage change in wage resulting from a female moving into an occupation within a higher decile of female concentration. All comparisons are with the base (fraction
female = 0-.1) category, representing occupations with the smallest proportion of females. The various colors represent different years. Graph #2 attempts to mitigate the complexity of
the first graph and reveal a clearer trend across time. This graph has time along its X-axis, with the percentage change in wage (relative to the base) on the Y-axis. The different lines
paint more generalized fraction female trends, in broader categories of female concentration measurements. Three interesting findings are evident in these graphs:
First, it is clear, all else constant, that females moving into occupations with higher ratios of women are paid lower wages. In addition, as an occupation’s concentration of
females increases, the more the relative wage of an individual female worker in that occupation decreases. This is evidenced by the generally downward-sloping lines in Graph
#1 and the relative position of the three lines in Graph #2. In other words, relative to occupations with the lowest concentrations of female workers, the wage paid a worker in
an occupation with a higher concentration of females is lower, and decreases as the proportion of females (fraction female) in that occupation increases.

e
H

+ Second, and more striking, the relative degree of these changes has increased over time. To see changes over time, comparing the position of the various lines in Graph #1 or Y
the slopes of the lines in Graph #2 provides the framework of analysis. Examining these lines, it becomes immediately apparent, especially in the deciles composed of the

highest proportion of women, that the percentage decline in wages for women in female-dominated occupations is higher today than in the 1970s.

+ Finally, the trend lines in graph #2 indicate that in most deciles of occupational categories based on female concentration, this patten is continuing. Each of these lines bends

downward between 2000 and 2006, showing a continuing and increasing of this trend. In fact, among all 9 deciles, the continued downward shift of these trend lines appears in
7. It appears that instead of improving these discrepancies, this issue of paying lower wages to occupations comprised of higher proportions of women is increasing over time.
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To minimize the skewing caused by outlier wages, we limited our analysis wmdlvldualseamlng between 2 and $200 pe hour. In

addition, in an attempt to characterize the core of the American labor force, we limit to “prime age” indi

those falling between 25 and 50 years of age. Finally, to avoid incidentally picking up any impact of race on our results, we Ilmned
our regression analysis to only account for white men and women. The table below details the regression output of this model for
all the years of our analysis for females at the 50 quantile.

Graphs #3 and #4 depict the same relationship as the above section, this time analyzing the effects of our fraction female variable on an individual male’s wage. Like Graph #1, Graph
#3 shows the percentage change in wage resulting from a male moving into an occupation within higher deciles of female concentration. Graph #4, like Graph #2, highlights trends
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Our analysis did not employ a traditional ordinary least squares form of
regression analysis. Rather, we chose to use a relatively new statistical
technique called quantile regression analysis. This statistical approach
maintained two advantages in our analytic abilities:
« First, quantile regression analysis minimizes the absolute value of
residuals in computing the estimated equation. This process does not
square the residual values, like the ordinary least squares method,
which tends to allot too much weight to outlier values.
+Second, quantile regression analysis allows us to focus our inqui
on a particular level of the dependent variable. For example, we may'
wish to analyze the effects of fraction female on hourly wages, with
an emphasis on high wage-earners. A quantile regression allows us to
place extra weight on the .75 quantile of earners and analyze the
effects of fraction female. This method, therefore, allows us to look
for patterns across wage earning levels.

Our results display a very interesting trend utilizing this quantile
- regression approach. Graphs #5 and #6 above again depict the effects of
fraction female (X-axis) on percent change in wage levels (Y-axis). The
years included on these graphs are the endpoints of our analysis, 1971
and 2006 (purple and orange lines, respectively). In this case, however,
each line represents the analysis with a different quantile of emphasis.
The darkest lines represent the .75 quantile, the medium shades represent
the .50 quantile, and the lightest lines represent the .25 quantile.

The differences in the graphs between men and women are pronounced.
Even in 1971, itis clear that much more variation existed among women
at different levels of wages than existed with men. Even more
interesting, however, is the positioning of these lines 35 years later. The
three orange lines on the women’s graph never cross and are widely'
different. In the men's case, however, the orange lines remain very close
to one another and never really separate in a clearly definable pattern.

across time with much broader categories of the fraction female variable. Again, all comparisons are with the base (fraction female = 0-.1) category, representing occupations with the

smallest proportion of females. These graphs highlight three interesting trends when compared to Graph #1 and Graph #2 above.

«First, these graphs show that while controlling for the other variables in our model, males are also paid lower wages when moving into occupational categories that fall into a in female-d
higher decile of female concentration. This trend appears in the downward sloping lines for all deciles in Graph #2 and the relative positions of the lines in Graph #4. This
finding, in conjunction with the above section, supports the assertion that regardless of the effects of an individual’s gender on wages, the gender composition of an

individual’s occupation can cause relative wage levels to decrease.

« Second, these graphs reveal that relative to females, the decrease in wage levels caused by moving to an occupation with a higher concentration of females is not as severe
with males. In Graph #3, for instance, the lowest decile of fraction female (in year 2000) reaches approximately a 34 percent decrease for a male’s wage relative to those in through in
occupations with the lowest concentrations of females. For females , on the other hand, four of the years in our analysis have at least one decile exhibiting a wage decrease of

These ptterns support the theory that the wage decreases caused by
are much more apparent
among the top quarter of female wage-earners. There is a stark division
in the effects of the fraction female variable amongst females earning
different wage levels. The median regressions presented earlier do not
pick up histrend. In adition,athough we saw that men lost viages

ugl d there is no similar
range of decrease based on |he level of wages earned by males.

over 35 percent. The lines in Graph #4 also supports this assertion, as the relative position of each line is higher than the corresponding line in Graph #2.

«Third, the dramatic increase in the effects of fraction female across time is not as pronounced in the male-focused graphs as was evident with females. This seems to show
that over time, while females in female-dominated occupations have seen large wages decreases relative to females in male-dominated occupations, males in female-
dominated occupations have experienced less severe declines relative to males in male-dominated occupations. Graph #3 evidences this by displaying much less variation
across all seven “year” lines than Graph #1, while Graph #4 clearly shows this by exhibiting much flatter lines than those in Graph #2.

Finally, this variability of the fraction female variable based on wage
levels has increased and become more pronounced between 1971 and
2006. Discussions on the impacts of the proportion of females in any
given occupation on wages should not omit differences in wage levels.

Conclusion

Our findings contain important gender as a of an individual’s wage in the U.S. labor
market. Studies focusing on an individual’s gender may assert that outright gender discrimination has decreased over time.
These studies would commend Government policies aimed at eliminating gender discrimination. These assertions, however, miss
a very subtle but important form of potential wage discrimination based on an individual’s occupational classification. Wages
paid to individuals employed in occupations comprised of various concentrations of male and female workers could vary in such
amanner so as to form a “hidden” type of discrimination.

“This form of occupational discrimination based in gender is very difficult to remedy with Government policies. While the phrase
“equal pay for equal work” may seem like a practical guideline, establishing the concept of “equal work” between two ver
different types of employment i difficult. For example, how much should a teacher be paid relative to a computer programmer?

The answer to this question lies in considerations of the required education, degree of risk, and labor demand for each
occupation. Finding and combating attempts at gender discrimination based on an individual’s classification of job is both
theoretically tenuous and practially challenging. In addition, as we have seen, even males within an occupation with a higher
proportion of females are paid less than in occupations with higher concentrations of males. The level of an individual’s wage, as
the quantile regression models showed, complicates this pattern even further.

This form of occupational discrimination based on gender is a new finding that requires further research. Before we prematurely
assume that gender discrimination is disappearing in the U.S., this trend of wage discrimination based in an individual’s
occupational classification must be further explored. Otherwise, this source of “covert inequity” could continue to foster further
discrimination in the U.S. labor market.
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