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Abstract

We estimate gender wage gaps across occupations using data from the 1999 to 2002 Current Population Survey Merged Outgoing Rotation Group files. The paper’s key feature is the use of decomposition techniques developed in Horrace and Oaxaca (2001) that generate identified occupation-specific estimates of the gender gap.

Among two-digit occupations, unexplained wage differences range from an imprecisely estimated 3.3 to 7.8 percent advantage for women in private household occupations to a precisely estimated 22.0 to 25.8 percent disadvantage for women in sales occupations. In precision products and machine operator occupations unexplained gaps of over 20 percent exist. They range from 19.4 to 20.5 percent in executive, administration and managerial occupations and professional specialty occupations. Unexplained gaps between 12.2 and 18.1 percent exist in technician, protective service, transportation and handlers and cleaner occupations.

Wage gaps in the professional specialty classification have substantial variation. Women in social, recreation and religious occupations are at parity with men, while women in mathematics, computer science and health diagnosing occupations earn 8.8 to 13.2 percent less. Women teachers earn 13.0 percent less than men. All are precisely estimated.

I.
Introduction

Describing and explaining the labor market outcomes of women remains an active area of research. A large number of studies document and decompose the gender wage gap.
 For example, Blau, Ferber and Winkler (2002) highlight a 1997 study, which found that among 18 to 65 year old full-time workers human capital variables explain one-third of the 27.6 percent gender wage gap.
 When gender differences in industry of employment, union membership and occupation are included, 62 percent of the gap is explained. Numerous studies also document and describe occupation segregation in the workplace.

Very few studies exist that describe the gender wage gap within specific occupations. The few studies that do typically use aggregate data from the Bureau of Labor Statistics. The drawback to this approach is that it does not take into account gender differences in educational attainment and other characteristics that are known to explain gender wage differentials. The absence of estimates is primarily due to the identification problem that occurs when dummy variables (e.g., race or union status) are apart of the regression model. Ransom and Oaxaca (1999) show in detail how the unexplained component of a wage decomposition is sensitive to which groups are specified as the omitted categories.

This paper is similar in spirit to Horrace and Oaxaca (2001), a study that estimates identified gender wage gaps across industry. Instead, we estimate identified gender wage gaps across occupations. We apply the decomposition techniques developed in Horrace and Oaxaca (2001) and use micro data from the 1999, 2000, 2001, and 2002 Merged Outgoing Rotation Group Files of the Current Population Survey to estimate gender wage gaps across 2 and 3-digit occupations.

Our key findings are that among the 13 two-digit occupations, the residual or unexplained wage gaps range from an imprecisely estimated 3.3 to 7.8 percent advantage for women in private household occupations to a precisely estimated 22.0 to 25.8 percent disadvantage for women in sales occupations. In precision products and machine operator occupations unexplained gaps of over 20 percent exist. They range from 19.4 to 20.5 percent in executive, administration and managerial occupations and professional specialty occupations. The unexplained gap in technician occupations ranges from 16.3 to 18.1 percent and 14.7 to 16.4 percent in protective service occupations. Unexplained gaps of 12.2 to 14.3 percent exist in transportation and handlers and cleaner occupations.

The wage gaps in the 13 occupations that comprise the professional specialty classification have substantial variation. Women in social, recreation and religious occupations are at parity with men. The gap among male and female mathematicians and computer scientist is between 11.2 and 13.2 percent. It is between 8.8 and 11.3 percent in health diagnosing occupations. Both are precisely estimated. The wage gap in writer, artist, entertainer and athletic occupations ranges 12.1 to 18.6 percent. Teaching occupations have an unexplained wage gap that is between 13.0 and 15.0 percent for K-12 instructors and 14.8 and 18.6 percent for postsecondary instructors.

The paper is organized as follows. The next section reviews Oaxaca and Ransom’s methodology. We present their methodology in detail, but in the context of explaining occupation wage gaps. We provide the detail because the techniques are still not widely used. Section III describes the data. Section IV presents our estimates and Section V concludes.

II.
Methodology for Estimating Occupation Specific Wage Gaps
Horrace and Oaxaca (2001) show that the typical estimate of the unexplained or residual gender wage gap within a discrete category (e.g., industry) is not identified.
 Lack of identification occurs because one cannot identify the separate contributions of the dummy variables (e.g., race) that are included in the model. It is only possible to identify the relative effects of the dummy variable on the gap. Thus, the size of the residual or unexplained gender wage gap depends on the omitted reference group chosen by the researcher.
 To illustrate the identification problem for a particular occupation, define a gender-specific log-wage model for a sample of f women and m men.
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The subscripts f and m represent women and men, respectively. The scalar yi is the logarithm of the hourly wage for the ith individual and the 1x k vector xi contains demographic characteristics for the ith individual. This vector can include dummy variables such as race and educational attainment. The dij is a dummy variable that equals 1 if the ith individual is employed in the jth of J occupations and 0 otherwise and the scalar εij is assumed to be an i.i.d. error with zero-mean and constant variance. The coefficients α, θ, and β are parameters to be estimated. 

The average log wages for men and women in occupation j can be written as:
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where
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denote the average characteristics of women in occupation j and 
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denote the average characteristics of men in occupation j. The gender wage gap is the difference between equations (3) and (4) and it can be decomposed by adding and subtracting the term
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where the first three terms on the right-hand side of equation (5) measure the unexplained gender gap in occupation j and the last term is the predicted gender gap due to observable differences in the characteristics of men and women.

The typical approach has been to define the unexplained portion of the wage gap in occupation j as:
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The expression represents for occupation j gender differences in the coefficients after removing the adjusted wage difference between the average male and female in the excluded occupation. The
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denote gender specific coefficients on the jth occupation dummy variables in each male and female wage equation. The
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are the constants from each male and female log wage equation. 

The wage gap for the jth occupation in Equation (6) is not identified because it depends on the selection of the omitted reference group of any dummy variable contained in the regression. The intercepts capture the omitted occupation and all other dummy variables (e.g. race, industry). The estimates of the
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, the intercepts are not robust to choice of the omitted reference group. The obvious example is that the
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 will change when different omitted groups are specified.


To achieve identification, Horrace and Oaxaca construct three estimators. One of the estimators is written as follows:
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where the
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 are defined as earlier. The term 
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denotes the difference between the female and male coefficients on the characteristics of men and women, respectively. This estimator avoids the identification problem because the changes in the coefficients 
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. One possible drawback to this estimator is that the predicated gender gap varies with the average characteristics of the female workers in each occupation (
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). In order to deal with this potential problem, Horrace and Oaxaca constructed the following estimator:
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where by using the means of females across all occupations, the estimator no longer varies with the average characteristics of women within each occupation.


Horrace and Oaxaca’s third estimator provides information about the significance of the ordered occupation wage gaps. For example, along with being significantly different from zero, is a particular wage gap significantly different from another wage gap? The relative wage gap in occupation j as:
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Oaxaca and Horrace take advantage of the fact that 
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. This normalization expresses the wage gaps as a percentage of the largest normalized wage gap (1.000). The estimator in Equation (9) removes gender differences for all the excluded reference groups for all dummy variables 
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 and the omitted occupation. The standard errors on the differences between the wage gaps are used to determine whether these differences are statistically significant and whether or not the order statistic has any statistical meaning.
 See Horrace and Oaxaca (2001) for a detailed discussion on how the standard errors for estimator are created. We also construct a similar order statistic for  
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. It measures the difference in occupation j’s wage gaps to a base occupation (e.g., the occupation with the smallest wage gap).

III.

Data and Model

We use micro data from the 2002 Merged Outgoing Rotation Groups files of the Current Population Survey (CPS) to first construct estimates of the gender wage gap in the 2-digit occupation categories. We use the 1999, 2000, 2001 and 2002 files to estimate gender wage gaps within the 13 occupations that comprise the 2-digit professional specialty category. The pooling of the cross sections is done to increase our sample size and produce more reliable estimates.

To allow for direct comparison, we utilize Horrace and Oaxaca’s sample restrictions. To be included in our sample, respondents must be civilians, at least 16 years of age, have an hourly wage between $1 and $250, and reported no self-employed unincorporated income. These are sample criteria used in Horrace and Oaxaca. As a result, in the process of developing our estimates, we were able to replicate their results. Applying these data restrictions for 2002 provide samples of 88,685 women and 89,919 men. When applied to the 1999, 2000, 2001 and 2002 professional specialty occupations, these data restrictions generate samples of 59,689 women and 44,252 men.

A drawback to using the CPS for decomposing the sources of the gender gap is that it does not include a measure of actual experience. Because higher earnings are associated with more experience, and women tend to have less experience than men due to breaks in their labor force participation for child rearing and other reasons, this omission results in biased estimates of the contribution of each characteristic to the wage gap.

To approximate experience when using the Current Population Survey, researchers construct potential experience (age minus highest grade completed minus six). This method is clearly superior t using a respondent’s actual age, but is still likely to overestimate the experience of women because they are more likely to be out of the labor force. Due to women taking fewer, shorter breaks from the labor force in recent years, this method probably provides a better estimate now than it has in the past. However, with the Bureau of Labor Statistics’ change in its educational attainment question in 1994 from asking respondents the number of years of completed school to highest degree, a direct measure of potential experience cannot be constructed.
 

To solver this problem, Jaeger (1997, 2003) imputes the highest grade completed based on the new educational attainment questions. We use these imputed values to assign respondents their highest grade completed and then combine this information with their age to construct an estimate of potential experience.
 


Using our samples, we estimate gender-specific regression models of the logarithm of real hourly wages as a function of potential experience, the square of potential experience, number of children, dummy variables for marital status, race, public sector employment, union status, region of residence, educational attainment, occupation, and industry. The 3-digit regressions also contain year dummy variables.

IV.

Results

The results of the gender-specific regressions, as well as the summary statistics for each variable are reported in Table 1. Woman and men have about the same potential experience, yet men have a larger return to experience. Men are more likely to be married than women. Married men earn 7.1 percent more than never married men, while married women earn 1.7 percent more than never married women. Just over 15.1 percent of men are union members, compared to 12.5 percent of women. Women are more likely to be employed in the public sector. The regional distributions of men and women are similar to one another. The educational attainment distributions indicate that a larger share of women completed some college, Associate and Bachelor’s Degrees, but a larger share of men have completed advanced degrees. The regression coefficients indicate that education has higher payoffs for women, especially those that complete Advanced degrees. 

At the 2-digit industry level, 39.9 percent of women work in professional and related services and 18.3 percent in retail trade, compared to 4.6 and 1.2 percent in durable manufacturing and construction. It appears that men are more evenly distributed across 2-digit industries. The largest share is 14.6 percent in professional and related services industries. However, combining, construction, manufacturing, and transportation, communications and utilities generates a share of 39 percent. 

With regard to occupation, Table 2 shows the continued existence of workplace segregation by gender as found in the literature.
 Twenty-five percent of women are employed in administrative, support and clerical occupations compared to 6.2 percent of men. Almost one-fifth of women and 13 percent of men in our sample work in professional specialty occupations. Executive and sales occupations are the only ones in which similar proportions of men and women work. There is occupation segregation within the executive category. Forty-five percent of men in this occupation grouping are managers and administrators, compared to 24 percent of women.
 Almost 32 percent of women are employed in managerial related occupations. The figure for men is 22 percent.

Utilizing the coefficients and averages in Table 1, we estimate wage gaps across occupations that one would obtain if they ignore the identification problem. Estimates of 
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 are constructed from two model specifications. The first treats “non-white” as the omitted racial reference group and the second treats “white” as the omitted group. Table 3 reports the estimates of 
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 along with their standard errors. The table shows that the size of 
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depends on whether “whites” or “non-whites” are used as the omitted reference group. For example, if non-whites are the reference group then the unexplained gender gap in professional specialty occupations is not statistically different from zero. If whites are the omitted reference group, the unexplained wage gap is 9.2 percent. The standard errors are also sensitive to choice of reference group, effecting conclusions on hypothesis tests. Clearly, there is an identification problem with estimating the gender gap across 2-digit occupations.
In order to identify the unexplained portion of the gender wage gap in 2-digit occupations such as professional specialty occupations, we constructed estimates of
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 are identified because of the addition of a third term, the weighted difference in the coefficients of the characteristics of men and women. The addition of this term offsets changes in the constant or intercept when the excluded group varies. The estimates of 
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achieve identification by evaluating the decomposition at the occupation sample means. The estimates of 
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 allow a test of the ranking in the size of absolute gaps. These estimates and their standard errors are reported in Tables 4 and 5. As a point of comparison, Table 5 also presents gaps based on a simple comparison of the average log wages of men and women in each occupation
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, the unadjusted wage gap.

Table 4 shows that when the wage gaps are evaluated at the overall averages, all of the occupations except for private households and administrative support and clerical have statistically significant gaps at the 95 percent confidence level. Three of the residual or unexplained gaps exceed 20 percent. The residual wage gaps among professional specialty and managerial occupations do not exceed 20 percent, but are 19.5 and 19.4 percent, respectively. Protective service, technicians and farming, forestry and fisheries have gaps that range from 16.4 to 18.3 percent. Three occupations have unexplained gaps that are 12.2 to 12.6 percent. The gap among men and women in administrative, clerical and support is 10 percent, but it is not measured with much precision. Private household occupations are the only occupations in which parity exists. 

Compared to the gaps in Table 3, in all cases except private households, the gender gap is larger, indicating that the decomposition’s third term 
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is negative. The estimated coefficients of women are smaller than the estimated coefficients of men. For example, the potential experience, marital status, race and union member coefficients from the male regression are larger than the coefficients for these variables from the female regression. Column 3 compares the wage gaps to the private household wage gap. All of the gaps except the administrative support and clerical gap are significantly different from the private sector gap. These results suggest that the occupation rankings are statistically reliable.

Table 5 shows that evaluating the decomposition at the occupation average characteristics yields a professional specialty wage gap of approximately 23.8 percent. This estimate which is statistically significant at the 95 percent confidence level is very close to the unadjusted wage gap of 23.9 indicating that most of the observed gender gap can not be explained by differences in the characteristics shown in Table 1. The gap is 14.8 percent larger than the wage gap in private household jobs. It just fails being statistically significant at the 90 percent confidence level. 


To gain a deeper understanding of the structure of the wage gap in a narrowly defined occupation, we estimate
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 for the 3-digit occupations that comprise the 2-digit professional specialty category. Our choice of this occupation is partly due to the continued research and policy interests in “glass ceilings” that women experience, particularly in this high paying cluster of occupations. We also estimate adjusted wage gaps in this narrower category because of the heterogeneity within the professional specialty classification. For example, teachers, engineers, and lawyers are classified as professional specialty occupations and sizeable differences in pay and characteristics exist between the occupations. Further, within this classification, women are still concentrated in teaching and health assessment and treating occupations. Consistent with our results that follow, Bowler (1999) found that in the occupations that comprise the professional specialty category, women are most likely to be teachers (except college and university) and registered nurses, with median weekly earnings of $671 and $739 respectively. Men are most likely to be engineers and mathematical and computer scientists, with median weekly earnings between $900 and $1000.

Table 6 reports for our pooled 1999, 2000, 2001 and 2002 samples the proportions of men and women within the occupations that comprise the 2-digit professional specialty category. The distributions present few surprises. They are quite consistent with previous literature on occupation segregation. Almost two-thirds of women work as teachers or in health assessment and treating occupations, such as registered nurses, compared to one-fifth of men. Over one-third of men work as engineers, architects, surveyors and math and computer scientists, while only 7.5 percent of women work in these occupations. Also, the proportion of men that work in legal occupations is more than twice that of women, and the proportion of men who work in health diagnosing occupations, which includes doctors, is more than double the proportion of women who work in that occupational category.


The gender-specific regression coefficients and averages for men and women that work in occupations that comprise the professional specialty category are reported in Table 7. The average male has slightly more potential experience than the average female. The return to experience is larger for men. Men also have a higher union membership rate. Professional specialty women are highly concentrated in the public sector. Just over 40 percent of women work in the public sector, compared to 29 percent of men. Educational attainment is similar, although a slightly larger portion of men hold advanced degrees. The returns to education of women are larger than the returns of men. Women are over-represented in the professional and related services industry. Almost 80.0 percent of women work within that industry, compared to only 51.1 percent of men.


Table 8 reports non-identified estimates of
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, the unexplained wage gap across 3-digit occupations. To assess the level of identification, we present estimates of 
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 that are based on using “non-whites” as the omitted race reference group and “whites” as the excluded racial group. The wage gap estimates and standard errors still depend on which racial group is treated as the excluded group; however, they appear to be more stable than the estimates in Table 3. We obtain this result because the absolute value of the estimated race coefficient is 0.005 with a standard error of 0.005. After controlling for the variables listed in Table 7, the racial wage gap is fully explained. In other words, whites and nonwhite in professional specialty occupations have the same intercept. Thus, the decomposition is not sensitive to which race category is excluded. The decomposition is sensitive to which marital status is excluded because the absolute value of marital status’s coefficient is a precisely estimated 0.014.

Tables 9 and 10 present identified estimates of the unexplained gaps, 
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 and 
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. Several consistent patterns emerge. First, in Table 9, the social, recreation and religious worker category is the only professional specialty occupation in which the residual wage gap is zero. Five of the occupations have wage gaps that range from 6.8 to 9.0 percent. These are engineers and health assessment and treating occupations. Their standard errors indicate that they have little precision. The gaps among math and computer scientists and health diagnosing occupations are 11.0 percent. They are precisely estimated. Women writers, artists, entertainers and athletes and educational and vocational counselors have residual gaps of 12.0 and 12.9 percent. They too, are measured with precision. The remaining six occupations have unexplained wage gaps that range from 14.0 to 18.6 percent and they are measured statistically significant at the 95 percent level, with the largest among postsecondary teachers.

Since after adjusting for differences in characteristics women and men are at parity, the comparison of the gaps to male and female social, recreation and religious workers is basically measuring whether the gap is significantly different from zero. The only major change that occurs is that the residual gaps among math and computer scientists and health diagnosing occupations are not precisely estimated. They are no long statistically significant at the 95 percent level.

Table 10 reports the wage decomposition evaluated at the occupation sample mean characteristics, 
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.  The sizes of the residual gaps are little changed from Table 9, particularly given the standard errors. The biggest change is that the ranking of the gaps from largest to smallest is sensitive to the decomposition’s specification. The residual gap among writers, artists, entertainers and athletes moves from being the seventh largest to the largest. Even though the gap among men and women math and computer scientists changes from -0.11 to -0.13, its rank jumps from the 9th largest to the fourth largest. Lawyers and judges fall from the second largest gap to the seventh largest gap. Yet, even with these shifts, the gaps that exceed 11 percent in Table 10 are all measured with precision. Further, when compared to social, recreation and religious workers, the gaps that exceed 11 percent are measured with precision.

Table 10 also reports the unadjusted wage gap, the actual difference in the average wages of men and women in a particular occupation. These values allow a statement to be made about how much of the gaps are explained by differences in educational attainment, potential experience, marital status, the number of children, race, public sector employment, union membership, industry of employment, and region of residence. Utilizing the estimates of the residual gaps, 
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 in Table 10 as reference points, a wide variation in the ability of differences in the characteristics of women and men to explain wage gaps across occupations exist. The gap among social, recreation and religious workers is fully explained, while only 1.0 to 4.0 percent of teacher wage gaps are explained. Fifty-nine and forty-nine percent of the gap among engineers and health assessment and treating occupations is explained. For four occupations, between 31 and 39 percent of the gap is explained. Just under 25 percent of the 16.9 percent wage gap among natural scientists is explained. One-fifth of the 23.7 percent gap among writers, artists, entertainers and athletes remains after controlling for gender differences in characteristics. The ability of differences to explain the wage gap falls further to 19.0 of the 19.9 percent gap among librarians, archivists and curators and 12.0 percent of the social scientists and urban planner wage gap.

V.
Summary and Conclusions

Even though the relative earnings of women have increased since the 1960s, they still remain lower than the earnings of men. Debate on the causes continues today. Studies that control for an exhaustive list of factors such as education, potential experience, the gender composition of the job, and other characteristics that include marital status, type of geographic area, union coverage, firm size, public sector employment, whether the individual involuntarily left their last job, race and Hispanic background, disability and health status, and the presence of children still leave a large unexplained gap. Studies that control for school performance, type of degree, and choice to enter higher paying occupations still find large unexplained wage gaps.


A large literature on occupation segregation exists; however, much of that research focuses on identifying cross sectional and time series patterns of segregation. Very little work has been done to estimate regression-adjusted wage gaps within occupation groups. This is largely due to the well-known identification problem that wage decompositions have when dummy variables are used in the regression models. To solve this identification problem, Horrace and Oaxaca develop decompositions that are invariant to which group is excluded from the regression model. 

We use their techniques and data from the 1999, 2000, 2001 and 2002 M erged Outgoing Rotation Group Files of the Current Population Survey to estimate gender wage gaps across 2 and 3-digit occupations. We find that among the 13 two-digit occupations, the residual or unexplained wage gaps range from an imprecisely estimated 3.3 to 7.8 percent advantage for women in private household occupations to a precisely estimated 22.0 to 25.8 percent disadvantage for women in sales occupations. Unexplained gaps of over 20 percent exist in precision products and machine operator occupations. They range from 19.4 to 20.5 percent in executive, administration and managerial occupations and professional specialty occupations. Women technicians experience a disadvantage that ranges from 16.3 to 18.1 percent.  The unexplained gap in protective service occupations is between 14.7 and 16.4 percent. Also measured with precision are the 12.2 to 14.3 percent wage gaps in transportation and handlers and cleaner occupations. Although, the administrative, clerical and support occupation wage gap ranges from 10.9 to 11.6 percent, it is measured with little precision.

Our estimates of the unexplained wage gaps in the 13 occupations that comprise the professional specialty classification have substantial variation. Social, recreation and religious occupations are the only occupation in which women are at parity with men. Estimates for the other 12 occupations are sensitive to which sample means are used to evaluate the decomposition. The gaps among math and computer scientist range from 11.2 to 13.2 percent and health diagnosing occupations range from 8.8 to 11.3 percent. They are precisely estimated. Writer, artist, entertainer and athletic occupations have a residual gap between 12.1 and 18.6 percent. Women K-12 teachers experience a wage gap that lies between 13.0 and 15.0 percent. The unexplained gap among postsecondary women and men teachers ranges form 14.8 to 18.6 percent.

One caveat must be made about our efforts to explain the wage gaps across occupations. They probably represent upper bounds because we can’t directly control for actual labor market experience and subject of degree in the Current Population Survey. However, given that studies, which control for actual experience and subject of major still obtain sizeable unexplained gaps, we are pretty confident that the bias’ severity in our estimates is not too large.
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Table 1: Male and Female Summary Statistics and Regression Results

	
	Women
	Men

	Variable
	Mean
	Coef.
	Std. Err
	Mean
	Coef.
	Std. Err

	Log Hourly Wage 
	1.9046
	
	
	2.1137
	
	

	Potential Experience
	20.1429
	0.0207
	0.0004
	20.1272
	0.0268
	0.0004

	Potential Experience2
	579.0638
	-0.0004
	0.0000
	570.3050
	-0.0004
	0.0000

	High School Dropout
	0.0986
	-0.1331
	0.0053
	0.1343
	-0.1791
	0.0049

	Some College
	0.2092
	0.0461
	0.0041
	0.1885
	0.0410
	0.0043

	Associate's Degree (Vocational)
	0.0547
	0.1012
	0.0066
	0.0476
	0.0745
	0.0072

	Associate's Degree (Academic)
	0.0517
	0.1055
	0.0068
	0.0352
	0.0925
	0.0082

	Bachelor’s Degree
	0.1932
	0.2980
	0.0047
	0.1846
	0.2918
	0.0049

	Ad vanced Degree
	0.0868
	0.4629
	0.0063
	0.0931
	0.4242
	0.0066

	Number of Children
	0.6760
	-0.0050
	0.0015
	0.6715
	0.0144
	0.0016

	Married
	0.5420
	0.0166
	0.0031
	0.6043
	0.0705
	0.0038

	White
	0.8386
	0.0123
	0.0039
	0.8652
	0.0624
	0.0043

	Public Sector
	0.1972
	-0.0876
	0.0047
	0.1434
	-0.0846
	0.0059

	Union
	0.1161
	0.1247
	0.0049
	0.1512
	0.1390
	0.0044

	Agric., Forestry, & Fisheries
	0.0086
	-
	-
	0.0218
	-
	-

	Mining
	0.0012
	0.2251
	0.0442
	0.0093
	0.2248
	0.0211

	Construction
	0.0120
	0.1501
	0.0229
	0.1063
	0.1916
	0.0155

	Durable Manufacturing
	0.0429
	0.1475
	0.0204
	0.0677
	0.1662
	0.0158

	Nondurable Manufacturing
	0.0448
	0.1933
	0.0204
	0.1200
	0.1896
	0.0154

	Trans., Comm., & Utilities
	0.0446
	0.2136
	0.0202
	0.1000
	0.2113
	0.0155

	Wholesale Trade
	0.0228
	0.1482
	0.0210
	0.0496
	0.1513
	0.0162

	Retail Trade
	0.1826
	-0.1047
	0.0195
	0.1611
	-0.0171
	0.0153

	Finance, Insurance, & Real Estate
	0.0828
	0.1837
	0.0197
	0.0494
	0.2386
	0.0161

	Business & Repair Service
	0.0454
	0.1065
	0.0202
	0.0720
	0.1221
	0.0157

	Personal Service
	0.0433
	0.0087
	0.0206
	0.0186
	0.0038
	0.0181

	Entertainment
	0.0179
	0.0079
	0.0216
	0.0211
	0.0345
	0.0168

	Professional & Related Services
	0.3992
	0.0818
	0.0192
	0.1459
	0.0561
	0.0153

	Public Administration
	0.0518
	0.2285
	0.0204
	0.0573
	0.2317
	0.0170

	Exec., Admin. & Managerial
	0.1445
	-
	-
	0.1384
	-
	-

	Professional Specialty
	0.1906
	-0.0310
	0.0053
	0.1339
	-0.0300
	0.0059

	Technicians
	0.0419
	-0.0722
	0.0080
	0.0308
	-0.0856
	0.0092

	Sales
	0.1169
	-0.2427
	0.0062
	0.1041
	-0.2164
	0.0065

	Admin. Support & Clerical
	0.2391
	-0.2793
	0.0048
	0.0613
	-0.3644
	0.0073

	Private Households
	0.0099
	-0.5805
	0.0166
	0.0006
	-0.8080
	0.0623

	Protective Service
	0.0083
	-0.3063
	0.0161
	0.0316
	-0.3369
	0.0101

	Service
	0.1606
	-0.4859
	0.0057
	0.0852
	-0.5567
	0.0071

	Farming, Forestry, & Fisheries
	0.0062
	-0.4698
	0.0227
	0.0255
	-0.4806
	0.0144

	Precision Products
	0.0180
	-0.2614
	0.0114
	0.1844
	-0.2443
	0.0059

	Machine Operators
	0.0356
	-0.4489
	0.0095
	0.0635
	-0.4220
	0.0078

	Transportation
	0.0094
	-0.3447
	0.0151
	0.0748
	-0.4124
	0.0072

	Handlers & Cleaners
	0.0191
	-0.4098
	0.0112
	0.0659
	-0.4822
	0.0075

	Midwest
	0.2633
	-0.0572
	0.0040
	0.2565
	-0.0535
	0.0042

	South 
	0.2786
	-0.0668
	0.0040
	0.2762
	-0.0655
	0.0042

	West
	0.2333
	-0.0176
	0.0042
	0.2515
	-0.0188
	0.0043

	Constant
	1.0000
	1.7589
	0.0204
	1.0000
	1.7997
	0.0167

	Notes: Potential Experience is defined as age - years of schooling - 6. The construction of years of schooling comes from Jaeger (2003). There are 88,685 women and 89,919 men. The adjusted R2 in the women’s model is 0.44 and 0.46 in the men’s model. Year dummy variables included.


Table 2: Proportion of Men and Women within each Occupational Category

	2-Digit Occupations
	Male
	Female

	Executive, Admin. & Managerial
	13.8%
	14.4%

	Professional Specialty
	13.4%
	19.1%

	Technicians
	3.1%
	4.2%

	Sales
	10.4%
	11.7%

	Admin. Support & Clerical
	6.1%
	23.9%

	Private Households
	0.1%
	1.0%

	Protective Service
	3.2%
	0.8%

	Service
	8.5%
	16.1%

	Farming, Forestry, & Fisheries
	2.6%
	0.6%

	Precision Products
	18.4%
	1.8%

	Machine Operator
	6.3%
	3.6%

	Transportation
	7.5%
	0.9%

	Handlers & Cleaners
	6.6%
	1.9%

	Notes: We use micro data from the 2002 Merged Outgoing Rotation Groups files of the Current Population Survey (CPS). To be included in our sample, respondents must be at least 16 years of age, have hourly wage was not between $1 and $250, are not in the armed forces, and reported no self-employed unincorporated income. These data restrictions provide a sample of 88,685 women and 89,919 men.


Table 3: Non-Identified Gender Wage Gap Estimates

	
	Omitted Race Reference Group

	
	Nonwhite
	White
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2- Digit Occupations:
	
	
	
	

	Exec., Admin. & Managerial
	-0.0408b
	0.0264
	-0.0909a
	0.0258

	Professional Specialty
	-0.0418b
	0.0265
	-0.0919a
	0.0260

	Technicians
	-0.0274
	0.0276
	-0.0775a
	0.0271

	Sales
	-0.0672a
	0.0266
	-0.1173a
	0.0261

	Admin. Support & Clerical
	0.0443b
	0.0263
	-0.0058
	0.0258

	Private Households
	0.1867a
	0.0691
	0.1366a
	0.0688

	Protective Service
	-0.0103
	0.0312
	-0.0604a
	0.0308

	Service
	0.0299
	0.0263
	-0.0202
	0.0258

	Farming, Forestry, & Fisheries
	-0.0300
	0.0229
	-0.0801a
	0.0222

	Precision Products
	-0.0579a
	0.0281
	-0.1080a
	0.0276

	Machine Operator
	-0.0677a
	0.0277
	-0.1178a
	0.0273

	Transportation
	0.0268
	0.0299
	-0.0233
	0.0294

	Handlers & Cleaners
	0.0315
	0.0281
	-0.0185
	0.0277
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 These gaps are sensitive to omitted reference group for the race variable. 


Table 4: Identified Wage Gaps Evaluated at the Overall Sample Mean Characteristics
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	Private Households
	0.0334
	0.0493
	0.0000
	0.0000
	1.000

	Admin. Support & Clerical
	-0.1089
	0.0783
	-0.1423
	0.0925
	0.867

	Handlers & Cleaners
	-0.1217a
	0.0210
	-0.1551a
	0.0535
	0.856

	Service
	-0.1233a
	0.0651
	-0.1567a
	0.0816
	0.855

	Transportation
	-0.1264a
	0.0474
	-0.1599a
	0.0684
	0.852

	Protective Service
	-0.1635a
	0.0463
	-0.1970a
	0.0676
	0.821

	Technicians
	-0.1806a
	0.0462
	-0.2141a
	0.0675
	0.807

	Farming, Forestry, & Fisheries
	-0.1832a
	0.0471
	-0.2167a
	0.0682
	0.805

	Exec., Admin. & Managerial
	-0.1941a
	0.0446
	-0.2275a
	0.0665
	0.797

	Professional Specialty
	-0.1950a
	0.0474
	-0.2285a
	0.0684
	0.796

	Precision Products
	-0.2111a
	0.0469
	-0.2446a
	0.0680
	0.783

	Sales
	-0.2204a
	0.0463
	-0.2538a
	0.0676
	0.776

	Machine Operator
	-0.2209a
	0.0485
	-0.2544a
	0.0691
	0.775
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 The wage gap is identified at the average characteristics of all women.

aStatistically significant at the 95% confidence level.

bStatistically significant at the 90% confidence level.


Table 5: Identified 2-Digit Occupational Wage Gaps 

Evaluated at the Occupation Sample Mean Characteristics
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	Private Households
	0.0532
	0.0778
	0.0540
	0.0000
	0.000

	Service
	-0.0694
	-0.1090a
	0.0511
	-0.1869a
	0.074

	Admin. Support & Clerical
	-0.1405
	-0.1158
	0.0791
	-0.1936a
	0.096

	Transportation
	-0.1635
	-0.1315a
	0.0441
	-0.2094a
	0.070

	Handlers & Cleaners
	-0.1334
	-0.1433a
	0.0191
	-0.2212a
	0.057

	Protective Service
	-0.2682
	-0.1469a
	0.0478
	-0.2247a
	0.072

	Farming, Forestry, & Fisheries
	-0.1287
	-0.1606a
	0.0385
	-0.2384a
	0.066

	Technicians
	-0.2568
	-0.1632a
	0.0464
	-0.2411a
	0.071

	Exec., Admin. & Managerial
	-0.2906
	-0.2044a
	0.0248
	-0.2823a
	0.059

	Professional Specialty
	-0.2289
	-0.2053a
	0.0476
	-0.2832a
	0.072

	Precision Products
	-0.2661
	-0.2237a
	0.0339
	-0.3016a
	0.064

	Machine Operators
	-0.2668
	-0.2245a
	0.0542
	-0.3024a
	0.077

	Sales
	-0.3942
	-0.2583a
	0.0464
	-0.3361a
	0.071
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 The wage gap is identified at the average characteristics of women in each 2-digit occupation.

a Statistically significant at the 95% confidence level.

b Statistically significant at the 90% confidence level.
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Table 6: Proportion of Men and Women within each Professional Specialty Occupation

	3-Digit Occupations
	Male
	Female

	Social scientists and urban planners
	2.2%
	2.0%

	Engineers, Architects, Surveyors
	22.3%
	2.2%

	Math and Computer Scientists
	14.7%
	5.3%

	Natural Scientists
	4.6%
	1.7%

	Health Diagnosing Occupations
	4.8%
	1.9%

	Health Assessment and Treating Occupations 
	5.0%
	25.2%

	Teachers, Postsecondary
	7.0%
	4.0%

	Teachers, except postsecondary
	15.8%
	36.0%

	Counselors, educational and vocational
	1.0%
	1.8%

	Librarians, archivists, curators
	0.6%
	2.1%

	Social, recreation, religious workers
	7.1%
	7.8%

	Lawyers and judges
	5.2%
	2.1%

	Writers, artists, entertainers, athletes
	9.9%
	8.0%

	Notes: We use micro data from the 1999, 2000, 2001, and 2002 Merged Outgoing Rotation Groups files of the Current Population Survey (CPS). To be included in our sample, respondents must be at least 16 years of age, have hourly wage was not between $1 and $250, are not in the armed forces, and reported no self-employed unincorporated income. These data restrictions provide a professional specialty sample of 59,689 women and 44,252 men.


Table 7: Professional Specialty Male and Female Summary Statistics and Regression Results

	
	Women
	Men

	Variable
	Mean
	Coef.
	Std. Err
	Mean
	Coef.
	Std. Err

	Log Hourly Wage
	2.2776
	-
	-
	2.5159
	-
	-

	Potential Experience
	18.8036
	0.0223
	0.0005
	19.0315
	0.0323
	0.0007

	Potential Experience2
	482.22
	-0.0004
	0.00001
	497.38
	-0.0005
	0.00001

	High School Dropouts
	0.0101
	-0.2401
	0.0194
	0.0084
	-0.3211
	0.0262

	Some College
	0.0838
	0.0731
	0.0096
	0.0942
	0.0466
	0.0121

	Associate's (Vocational)
	0.0621
	0.1908
	0.0107
	0.0309
	0.0833
	0.0160

	Associate's (Academic)
	0.0566
	0.1955
	0.0108
	0.0346
	0.1063
	0.0155

	Bachelor’s Degree
	0.4181
	0.4169
	0.0081
	0.3876
	0.3205
	0.0105

	Advanced Degree
	0.3082
	0.5757
	0.0085
	0.3921
	0.4405
	0.0109

	Number of Children
	0.5921
	0.0052
	0.0021
	0.5920
	0.0134
	0.0026

	Married
	0.6343
	0.0141
	0.0040
	0.6915
	0.0491
	0.0056

	White
	0.8594
	0.0051
	0.0053
	0.8655
	0.0181
	0.0066

	Public Sector
	0.4159
	0.0092
	0.0050
	0.2924
	-0.0371
	0.0073

	Union
	0.2440
	0.1554
	0.0050
	0.1429
	0.1039
	0.0074

	Agriculture, Forestry, & Fisheries
	0.0029
	-
	-
	0.0065
	-
	-

	Mining
	0.0006
	0.2554
	0.0804
	0.0062
	0.2273
	0.0396

	Construction
	0.0021
	0.1987
	0.0519
	0.0159
	0.1312
	0.0332

	Durable Manufacturing
	0.0221
	0.1952
	0.0362
	0.0489
	0.2108
	0.0298

	Nondurable Manufacturing
	0.0170
	0.2744
	0.0369
	0.1187
	0.2149
	0.0291

	Transportation, Comm., & Utilities
	0.0141
	0.2692
	0.0373
	0.0508
	0.1843
	0.0299

	Wholesale Trade
	0.0041
	0.2544
	0.0442
	0.0113
	0.1851
	0.0350

	Retail Trade
	0.0243
	0.0880
	0.0361
	0.0216
	0.1683
	0.0322

	Finance, Insurance, & Real Estate
	0.0161
	0.2726
	0.0371
	0.0241
	0.2261
	0.0319

	Business & Repair Service
	0.0318
	0.2581
	0.0358
	0.0835
	0.2609
	0.0296

	Personal Service
	0.0052
	0.0464
	0.0423
	0.0048
	0.0068
	0.0427

	Entertainment
	0.0170
	0.1732
	0.0369
	0.0245
	0.1862
	0.0319

	Professional & Related Services
	0.7945
	0.1144
	0.0341
	0.5114
	0.0991
	0.0283

	Public Administration
	0.0483
	0.1623
	0.0352
	0.0719
	0.1606
	0.0293

	Social scientists and urban planners
	0.0200
	-
	-
	0.0217
	-
	-

	Engineers, Architects, Surveyors
	0.0217
	0.2058
	0.0183
	0.2233
	0.1458
	0.0162

	Math and Computer Scientists
	0.0526
	0.2090
	0.0155
	0.1467
	0.1742
	0.0167

	Natural Scientists
	0.0175
	0.0286
	0.0187
	0.0456
	0.0261
	0.0185

	Health Diagnosing Occupations
	0.0188
	0.2151
	0.0184
	0.0477
	0.1814
	0.0184

	Health Assessment and Treating Occupations 
	0.2523
	0.1747
	0.0135
	0.0501
	0.0966
	0.0184

	Teachers, Postsecondary
	0.0401
	-0.0724
	0.0157
	0.0698
	-0.0334
	0.0177

	Teachers, except Postsecondary
	0.3596
	-0.1560
	0.0134
	0.1576
	-0.1484
	0.0166

	Counselors, educational and vocational
	0.0178
	-0.1048
	0.0186
	0.0101
	-0.1220
	0.0270

	Librarians, archivists, curators
	0.0206
	-0.1937
	0.0180
	0.0056
	-0.1847
	0.0333

	Social, recreation, religious workers
	0.0777
	-0.1513
	0.0143
	0.0707
	-0.3081
	0.0173

	Lawyers and judges
	0.0214
	0.2405
	0.0178
	0.0519
	0.2520
	0.0181

	Writers, artists, entertainers, athletes
	0.0800
	-0.0420
	0.0148
	0.0994
	-0.0679
	0.0172

	Midwest
	0.2526
	-0.0767
	0.0052
	0.2417
	-0.0719
	0.0065

	South
	0.2946
	-0.0740
	0.0051
	0.2749
	-0.0530
	0.0064

	West
	0.2206
	-0.0279
	0.0054
	0.2527
	-0.0247
	0.0065

	Constant
	1.0000
	1.5414
	0.0376
	1.0000
	1.6700
	0.0341

	Notes:  Calculated using the 1999, 2000, 2001, and 2002 Merged Outgoing Rotation Files of the CPS. Year dummy variables are included in the regressions. The women’s sample is 59,689 and the men’s sample is 44, 252. The R2 in each model are 0.30.


Table 8: Professional Specialty Non-Identified Wage Gap Estimates

	
	Omitted Race Reference Group
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	Nonwhite
	White

	3-Digit Occupations
	
	
	
	

	Social scientists and urban planners
	-0.1155a
	0.0513
	-0.1286a
	0.0507

	Engineers, Architects, Surveyors
	-0.0555
	0.0489
	-0.0686
	0.0483

	Math and Computer Scientists
	-0.0807a
	0.0486
	-0.0938a
	0.0481

	Natural Scientists
	-0.1131a
	0.0485
	-0.1261a
	0.0479

	Health Diagnosing Occupations
	-0.0818a
	0.0488
	-0.0949a
	0.0483

	Health Assessment and Treating Occupations 
	-0.0374
	0.0489
	-0.0504
	0.0484

	Teachers, Postsecondary
	-0.1545a
	0.0495
	-0.1675a
	0.0489

	Teachers, except postsecondary
	-0.1232a
	0.0484
	-0.1362a
	0.0478

	Counselors, educational and vocational
	-0.0983a
	0.0545
	-0.1113a
	0.0540

	Librarians, archivists, curators
	-0.1245a
	0.0577
	-0.1375a
	0.0571

	Social, recreation, religious workers
	0.0413
	0.0486
	0.0282
	0.0480

	Lawyers and judges
	-0.1270a
	0.0502
	-0.1401a
	0.0495

	Writers, artists, entertainers, athletes
	-0.0896a
	0.0484
	-0.1027a
	0.0477
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 These gaps are sensitive to omitted reference group for the race variable. 


Table 9: Identified Wage Gaps Evaluated at the Overall Sample Mean Characteristics
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3-Digit Occupations:
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	Social, recreation, religious workers
	0.0102
	0.0658
	0.0000
	0.0000
	1.000

	Health Assessment and Treating Occupations 
	-0.0684
	0.0647
	-0.0786
	0.0923
	0.924

	Engineers, Architects, Surveyors
	-0.0865
	0.0655
	-0.0968
	0.0928
	0.908

	Math and Computer Scientists
	-0.1118a
	0.0679
	-0.1220
	0.0945
	0.885

	Health Diagnosing Occupations
	-0.1129a
	0.0647
	-0.1231
	0.0923
	0.884

	Writers, artists, entertainers, athletes
	-0.1207a
	0.0149
	-0.1309a
	0.0674
	0.877

	Counselors, educational and vocational
	-0.1293a
	0.0712
	-0.1396a
	0.0969
	0.870

	Natural Scientists
	-0.1441a
	0.0673
	-0.1544a
	0.0941
	0.857

	Social scientists and urban planners
	-0.1466a
	0.0541
	-0.1568a
	0.0852
	0.855

	Teachers, except postsecondary
	-0.1542a
	0.0685
	-0.1644a
	0.0950
	0.848

	Librarians, archivists, curators
	-0.1555a
	0.0648
	-0.1657a
	0.0923
	0.847

	Lawyers and judges
	-0.1581a
	0.0654
	-0.1683a
	0.0928
	0.845

	Teachers, Postsecondary
	-0.1855a
	0.0639
	-0.1957a
	0.0917
	0.822
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 The wage gap is identified at the average characteristics of all women.

a Statistically significant at the 95% confidence level.

b Statistically significant at the 90% confidence level.


Table 10: Identified Wage Gaps Evaluated at the Occupation Sample Mean Characteristics
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3-Digit Occupations:
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	Social, recreation, religious workers
	-0.0755
	0.0006
	0.0656
	0.0000
	0.000

	Engineers, Architects, Surveyors
	-0.1594
	-0.0657
	0.0646
	-0.0663
	0.092

	Health Diagnosing Occupations
	-0.1285
	-0.0875
	0.0647
	-0.0881
	0.092

	Counselors, educational and vocational
	-0.1438
	-0.0927
	0.0715
	-0.0934
	0.097

	Health Assessment and Treating Occupations 
	-0.1894
	-0.0961
	0.0650
	-0.0968
	0.092

	Lawyers and judges
	-0.1938
	-0.1187a
	0.0646
	-0.1194b
	0.092

	Social scientists and urban planners
	-0.1435
	-0.1266a
	0.0526
	-0.1272b
	0.084

	Natural Scientists
	-0.1687
	-0.1284a
	0.0655
	-0.1290b
	0.093

	Teachers, except postsecondary
	-0.1378
	-0.1321a
	0.0688
	-0.1327b
	0.095

	Math and Computer Scientists
	-0.1927
	-0.1322a
	0.0665
	-0.1328b
	0.093

	Teachers, Postsecondary
	-0.1493
	-0.1476a
	0.0642
	-0.1483b
	0.092

	Librarians, archivists, curators
	-0.1994
	-0.1624a
	0.0646
	-0.1631a
	0.092

	Writers, artists, entertainers, athletes
	-0.2372
	-0.1856a
	0.0147
	-0.1863a
	0.067
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 The wage gap is identified at the average characteristics of women in each 3-digit occupation.

a Statistically significant at the 95% confidence level.

b Statistically significant at the 90% confidence level.
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� For detailed literature reviews, see for example, Blau, Ferber and Winkler (2002), Jacobsen (1999). For a more recent discussion of the theory and empirical evidence see Moe (2003).





� They are summarizing the widely cited Blau and Kahn (1997).





� See, for example, Barbezat (2003). This study documents U.S. occupation segregation in 2000 and performs a cross-country analysis of segregation.





� For the variance/covariance matrices for each estimator see the appendix of Horrace and Oaxaca(1998).





� See Oaxaca and Ransom (1999) for a detailed description of this econometric problem.





� The estimator has several drawbacks. It provides no information about the absolute level of the wage gap and is biased in small samples.





� Instead of asking survey respondents their years of schooling, years of schooling below 12th grade are bracketed and respondents above 12th grade are asked to report their highest degree of completion. In 1997, BLS began to ask GED respondents the highest grade they completed prior to earning a GED. They also began to ask respondents how many years of post-secondary or post-graduate study they had completed.





� See Jaeger (2003), Table 2 for a detailed listing of the imputed values.





� See, for example, Blau, Ferber and Winkler (2002).





� These are the following occupations: 1) Legislators, 2) Chief executives & general administrators, public administration, 3) Administrators and officials, public administration, 4) Administrators, protective services, 5) Financial managers, 6) Personnel and labor relations managers, 7) Purchasing managers, 8) Managers, marketing, advertising; and public relations 9) Administrators, education and related fields, 10) Managers, medicine and health, 11) Postmasters and mail superintendents, 12) Managers, food serving and lodging establishments, 13) Managers, properties and real estate,  14) Funeral directors, 15) Managers, service organizations, and 16) Managers and administrators.





� Studies that control for school performance, type of degree, and choice to enter higher paying occupations still find large unexplained wage gaps. For example, Wood, Corcoran, and Courant (1993), examined pay differences between male and female lawyers, and found that even after controlling for childcare, work history, school performance, and job setting measures, one-third to one-fourth of the gender gap was left unexplained. According to Corcoran, Courant, and Wood, this is evidence that men and women are treated differently in the labor market, and that discrimination exists. Weinberger (1999) estimates gender gaps between men and women who acquired technical majors in college. While she found that the lower mathematical content of the college major of women explains a good deal of the gender gap, she found that almost 9 percent of the gap was left unexplained. Most recently, Machin and Puhani (2003) find for the United Kingdom and Germany that controlling for subject of degree explains a significant part of the gender wage gap amongst graduates.
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