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1. Introduction

Between 1979 and 1999, the real hourly earnings of recent college graduates in the Current Population Survey (defined as those with a four-year college degree, no further education, and between the ages of 23 and 26) rose 12%, or about 0.6% per year. While real wage growth for this group stands in strong contrast to the real wage declines experienced by about the bottom half of the wage distribution over the same period,
 the improvements for recent college graduates were slow by both historical standards and with respect to increases in average productivity, which grew 38% over the same period. Moreover, real wage growth was weakest at the bottom of the distribution of recent graduates, rising only 4% at the 10th percentile, compared to 7% at the median and 15% at the 90th percentile. As a result, slow real wage growth was also associated with rising inequality among recent college graduates.


One possible explanation for both the relatively slow rate of real wage growth and the widening inequality among recent college graduates is that the long-term rise in the share of young people attending four-year colleges has shifted the composition of recent college graduates toward a larger share of graduates with lower earnings potential. This mechanism could act in two ways. First, growing enrolments may have incorporated a rising share of women and racial and ethnic minorities that typically earn less after graduation than white males. This tendency toward lower earning may reflect labor-market discrimination, different choices of undergraduate major, post-graduate preferences in employment, or other factors. A second channel through which rising enrolment rates might depress average earnings and increase earnings inequality is by raising the graduation rates of individuals with lower post-graduation earnings potential, even after controlling for factors such as gender and race. Workers who would not have been admitted to a four-year college, for example, when access was more restricted may now be attending and finishing college, reducing the average earnings performance of the group. If true, either of these phenomena would have slowed earnings and widened inequality, precisely as occurred in the 1980s and 1990s. 


This paper uses three separate cross sections from the National Center for Education Statistics' (NCES) Recent College Graduates (1981, 1991) and Baccalaureate and Beyond (1994) (RCG/B&B) data sets to measure the impact of compositional changes on both the mean and the dispersion of average annual earnings among recent college graduates. The restricted-use versions of the RCG/B&B data sets
 are well-suited to this analysis because they include detailed information on recent college graduates' gender, race and ethnic background, undergraduate major, undergraduate institution, undergraduate grades, and their earnings approximately one year after graduation. This allows controls for a wide-range of recent graduate characteristics not available in standard labor-market analyses that rely on the Current Population Survey (CPS), including undergraduate major, institution, and grades.

In combination with aggregate data from other sources on enrolment rates in four-year colleges and graduate and professional schools, as well as SAT and GRE scores, the RCG/B&B data suggest that only a small portion of the slow wage growth and a moderate portion of the widening inequality experienced by recent college graduates in the 1980s and early 1990s can be attributed to changes in the gender, racial, and other characteristics of the group. The slow (and highly cyclical) wage growth and rising inequality of the last two decades appear to have their most important roots in other economic processes.


This paper is divided into five sections. The next section briefly describes the RCG/B&B data sets and reviews earnings trends over the period 1981-94 covered here by the RCG/B&B data. The third section examines data from a variety of sources, including the RCG/B&B, on changes over the 1980s and 1990s in the characteristics of those enrolled in and graduating from four-year colleges. The fourth section, which reports the main results of the paper, uses the RCG/B&B data to analyze trends in average earnings and earnings inequality of recent college graduates after controlling for changes in composition. The final section concludes with some thoughts on future research.

2.  The Data

The principal source of data analyzed here is a consistent series of cross-sectional surveys of recent college graduates conducted for the National Center for Education Statistics (NCES) of the Department of Education in 1981, 1991, and 1994.
 The first two of these were part of a longer series of Recent College Graduate (RCG) surveys; the third, the Baccalaureate and Beyond (B&B) survey, is the first wave of a new longitudinal study of recent college graduates designed to replace the RCG survey.

The RCG/B&B surveys gathered detailed information on the college experience and employment situation of graduates with bachelor's degrees (and no more) about one year after graduation. Information collected included the age, sex, race, and undergraduate major, as well as the industry and occupation, full-time or part-time status, and annual salary of post-college employment. The restricted-use versions of these surveys also included the respondent's undergraduate institution, grade-point average, and, in the case of the B&B survey, pre-admission SAT scores. The RCG/B&B surveys were designed to be representative, when used with accompanying sample weights, of the national population of recent college graduates. Stange (1999) contains a complete description of the restricted-use version of the data set analyzed here.

The period covered by the RCG/B&B data sets is shorter than the one discussed in the introduction to this paper. Importantly, the RCB/B&B data end before the steep rise in the real earnings of recent college graduates that took place after 1996 in the Current Population Survey data.
 While the real hourly wages of recent college graduates, as measured in the CPS data, rose 12% between 1979 and 1999, they actually fell almost 3% in the same data set between 1981 and 1994 (see Appendix Table 1).
 In the CPS data, the variance of log wages, which grew 30% between 1979 and 1999, rose only 15% over the 1981-94 period analyzed here. The lack of coverage in the RCG/B&B data of the second half of the 1990s, thus, means that the analysis here will miss all of the observed increase in real wages over the 1979-99 period and about half of the increase in wage inequality, at least as measured in the CPS data. However, the impact on the present analysis is limited. With respect to the first issue of interest –whether changing composition depressed the average wages of recent graduates– the data here do cover the entire period when wages performed worst. The data should still allow an assessment of the contribution of composition effects to this poor performance. With respect to the second issue –whether changing composition contributed to rising earnings dispersion– the 1981-94 period still includes a substantial increase in earnings dispersion.

A separate concern is how closely the RCG/B&B data reflect the trends observed in the CPS data. Table 1 summarizes the real annual salary distribution for all, male, and female recent college graduates from the RCG/B&B surveys in each of the three survey years, 1981, 1991, and 1994. For comparison's sake, Appendix Table 1 provides an identically structured summary for the real hourly wage distribution from the CPS for the same three years. The earnings trends between the two sources are broadly similar. In the RCG/B&B data, average real earnings for all recent college graduates rose 0.057 log points between 1981 and 1991 and then fell 0.099 log points between 1991 and 1994. In the corresponding CPS data, wages also rose in the first period and fell by more in the second, though the magnitudes of both changes were smaller in the CPS data (up 0.025 log points 1981-91 and down 0.052 log points 1991-94). The separate data on average earnings for men and women also follow broadly similar patterns in both data sets.
 

With respect to the variance of earnings, the increase in inequality was greater in the RCG/B&B data than it was in the CPS data, but the pattern over time looks similar across the two data sets. The variance of earnings among all recent graduates increased little in either data set between 1981 and 1991, only to rise sharply in both data sets between 1991 and 1994. This same basic pattern repeats for women in the RCG/B&B and CPS data sets. The RCG/B&B data and the CPS data, however, show somewhat different trends for men. The RCG/B&B data show no change in earnings inequality among men in the 1981-91 period, and then a steep increase in inequality between 1991 and 1994. The corresponding CPS data, however, display a significant rise inequality in 1981-91, followed by an even larger increase in 1991-94.

Given differences in the underlying samples and earnings concepts,
 the earnings trends in the RCG/B&B and CPS data sets track each other fairly closely. Broad agreement exists across both data sets that, between 1981 and 1994, average real earnings were down 2-5% for all workers, down 6-8% for men, and roughly constant for women. In both data sets, earnings inequality, measured as the variance of real earnings, also increased substantially for all workers, men, and women.

One final issue bears mentioning. In 1992, the CPS changed the method it used for recording respondents' education level. Prior to 1992, the CPS asked respondents about the number of years of school they attended and completed. Beginning in 1992, the CPS asked respondents about the highest educational qualification that they had obtained (high school degree or GED, Associate's degree, Bachelor's degree, etc.). This change in survey methodology makes comparisons before and after 1992 difficult. The analysis here follows the suggestions outlined by Jaeger (1997), as implemented by the Economic Policy Institute and described in Webster (2000).

3. Changing Composition of RCGs


The main purpose of this paper is to investigate the extent to which changes in the composition of recent college graduates can explain the poor earnings performance and the rising inequality evident in both the CPS and the RCG/B&B data. Before proceeding to a direct analysis of the RCG/B&B data, however, this section reviews data from the RCG/B&B surveys and other sources on the extent of changes in the composition of recent college graduates. As mentioned above, the compositional changes that are likely to have had the biggest effect on average earnings growth and on earnings dispersion take two forms. The first is a shift between groups of recent college graduates toward graduates that typically have lower earnings, especially women, racial and ethnic minorities, and graduates with undergraduate majors in lower-paying disciplines. The second potentially important shift is towards college graduates with lower earnings potential (sometimes described as "lower quality" graduates) within all of the various subgroup of recent college graduates (men, women, blacks, engineers, etc.). According to this thinking, the rise in the share of young people attending and finishing a four-year college degree has led some young people to attend college now who previously would not have been admitted to college or who would have determined that the private returns to a college degree did not in their case warrant attending college.
 This section of the paper examines evidence on each of these possible compositional changes in turn.


Gender, racial, and ethnic composition


The share of young people attending college and completing a four-year college degree rose noticeably between 1981 and 1994, with the largest increases in attendance and completion among women, blacks, and Hispanics. Tables 2 and 3 summarizes data from the CPS on the educational attainment of all, male, female, white, black, and Hispanic young people ages 18 to 24 and 25 to 29 in the years 1981, 1991, and 1994 (see also Figures 2A-2F for annual data covering time periods before 1981 and after 1994). Table 2, panel (a) demonstrates the overall trend toward educational upgrading among young people. Between 1981 and 1994, for example, the share of all 18-24 year olds without a high-school degree fell from 15.6% to 13.3%; the share of 18-24 year olds enrolled in college rose from 26.2% to 34.6%; and the share of all 25-29 year olds with a four-year-college degree or more increased from 21.3% to 23.3%.


The remaining panels of Table 2 and Table 3 show that the increase in educational upgrading was largest among women, and, to a lesser degree, among blacks and Hispanics. The share of women ages 25 to 29 with a four-year-college degree increased 4.4 percentage points, from 19.6% in 1981 to 24.0% in 1994 (Table 2, panel (b)). Over the same period, the share of men of the same age with a college-degree or more fell from 23.1% to 22.5% (Table 2, panel (c)). Among blacks, the share of 25 to 29 year olds with a college-degree or more grew 2.1 percentage points, from 11.6% in 1981 to 13.7%; among Hispanics, the corresponding share rose only slightly, from 7.5% to 8.0% over the same period. Data for the black and Hispanic groups (not shown) suggest much stronger increases in college-enrollment rates for women than for men. Among blacks ages 25 to 29, for example, in 1981, more men (12.1%) than women (11.1%) had at least a four-year college degree; by 1994, the share of black men in this age group with a college-degree had actually fallen (to 11.7%), while the share of black women of the same age with a college degree had increased (to 15.4%). The data for Hispanics followed a similar pattern. In 1981, more men (8.6%) than women (6.5%) had college degrees; by 1994, however, the share of Hispanic men with a college degree had fallen (to 6.6%), as the share of college-educated Hispanic women had risen (to 9.8%).


The RCG/B&B data that are the focus of this paper show the same basic trend toward a greater share of women, blacks, and Hispanics among the population of recent college graduates. Table 4 summarizes the basic characteristics of recent college graduates in the RCG/B&B data analyzed here. The first line of the table shows that the share of women in the population of recent college graduates rose from 49.4% in 1981 to a clear majority of 54.8% in 1994. The share of blacks among all recent graduates rose one percentage point, from 4.9% in 1981 to 5.9% in 1994 (see line two). The share of Hispanics grew three percentage points over the same period, from 1.8% to 4.8% of all recent graduates. The share of Asians also increased substantially, from 1.2% of all recent graduates in 1981 to 4.2% in 1994.


To summarize, both the CPS and the RCG/B&B data establish a shift in the share of recent college graduates toward more women, blacks, and Hispanics. The most important of these compositional shifts was the one that pushed the mix of recent graduates toward a significantly higher share of women. The rise in black and Hispanic graduates was smaller than the increase for women, and was driven largely by an increase in the share of black and Hispanic women (the share of black and Hispanic men in the pool of recent graduates actually appears to be falling). Given that women, especially black and Hispanic women, have lower earnings after college graduation than do white men, the review of the data on the gender and racial composition of recent college graduates is consistent with the suggestion that the changes in the composition of college graduates could explain some or all of the slow real earnings growth and widening earnings inequality among recent college graduates in the 1980s and 1990s.


Expansion of college enrolment and the "quality" of recent graduates


By reaching deeper into the pool of each subgroup of the population of young people (within categories such as men, women, whites, blacks, engineers, English majors, etc.), the rise in the share of young people attending college might also be contributing to poor earnings performance independently of any tendency toward higher graduation rates for lower-earning groups. Young people whose grades, aptitude-test scores, or other characteristics would not have been sufficient to secure admission before the general expansion of college attendance, may now be more represented in the population of recent college graduates. To the extent that there is a positive correlation between the factors that determine admission to four-year colleges and graduates' subsequent earnings, the rise in the share of these apparently less-qualified students may contribute independently to the deterioration in the earnings performance of recent college graduates.


Of course, determining changes in the "quality" of those entering and exiting four-year colleges is a difficult task. Ideally, we would like to have a measure of each potential college entrant's "post-graduation earnings aptitude," a measurable indicator independent of other generally observable earnings correlates such as gender, race, age, and other variables. In the absence of such an indicator, one possible proxy would be a standardized college admission test such as the Scholastic Assessment Test (SAT, formerly known as the Scholastic Aptitude Test). Unfortunately, the RCG surveys did not ask recent graduates for their SAT or similar scores (though data are available in the restricted-use version of the B&B data for 1994). Since we are primarily concerned about the characteristics of the earnings distribution as a whole, and not about linking SAT scores to the admissions probability or later earnings level of individuals, aggregate data on SAT scores over time may still shed some light on this aspect of the changing composition of recent graduates.


Table 5 presents data on the average verbal and mathematical SAT scores (adjusted for changes in the test scoring procedures over time) for all, female, and male test-takers in 1981, 1991, and 1994 (annual data for 1966 through 1999 appear in Figures 3A and 3B). The SAT data over the period covered in the RCG/B&B data set provide little support for the view that the rising share of college graduates has been associated with a lower average "quality" of the pool of potential applicants.
 The average verbal ability score for all test-takers, for example, fell only three points between 1981 and 1984, from 502 to 499 (scores range from 200 to 800). Meanwhile, the average overall mathematical ability score actually rose 12 points, from 492 to 504. Among women test-takers, the average verbal score was flat between 1981 and 1994; while the average mathematical score increased about 3%. Among men, the verbal score fell slightly, but the mathematical score simultaneously increased slightly. These averages, of course, tell us nothing about the dispersion of SAT scores, but the averages appear inconsistent with the view that the expansion of college graduation rates has meant a rise in the admission of less-qualified students (at least as measured by the SAT).


Just as SAT scores may give some idea of the average "quality" of college starters, Graduate Record Examinations (GRE) may tell us something about the "quality" of college finishers. Table 6 reports the average and standard deviation of scores on the verbal and quantitative portions of the GRE in 1981, 1991, and 1994 (annual data including the periods before 1981 and after 1994 appear in Figures 4A-4C). Between 1981 and 1994, the average GRE verbal score rose slightly (1.3%); the average quantitative score rose more (5.7%). That this increase took place despite a rise in the apparent share of students taking the test (from 28.1% in 1981 to 34.3% in 1994) casts further doubt on the view that the "quality" of undergraduates declined over the period. By the logic of college "deepening," dipping deeper into the pool of undergraduates taking the GRE should have, all else constant, lowered the average GRE score. By the same logic, we also would have expected the dispersion of GRE scores to widen. Instead, the standard deviation of verbal scores fell (from 128 to 116 between 1981 and 1994) and was roughly constant for quantitative scores (136 in 1981, 139 in 1994).

As mentioned above, the RCG/B&B data do not allow direct controls for SAT (or GRE) score over the period of interest. The restricted-use version of the data sets, however, do allow for controls for selectivity of college, which is highly and increasingly correlated with SAT scores.
 The analysis that follows in the next section will also include controls for undergraduate grade-point average and whether or not the graduate was a recipient of financial aid (see Table 3). These two factors might also be correlated with both dipping deeper into the pool of eligible graduates and with individuals' earnings after graduation. At face value, however, the aggregate SAT and GRE data and the RCG/B&B survey data make no clear case that the "quality" of recent graduates has deteriorated with respect to those one or two decades earlier.


Mention of the GRE raises a related set of issues that may also affect the "quality" of the pool of recent college graduates who report earnings. The generalized process of educational upgrading has not been limited to a rise in the share of four-year-college graduates. The share of the population that attends graduate school and post-graduate professional schools, especially in law, medicine, and business, has also increased significantly. If graduates that decide to continue their studies after graduation are disproportionately high earners, removing them from the pool of recent college graduates could lower the average earnings of the recent graduate group. (At the same time, however, removing high earners, all else constant, should work toward lowering dispersion.)


Table 7 presents several estimates on the share of recent college graduates that pursue advanced degrees (see also Figures 5A-5E). Panel (a) shows the share of bachelor's, master's, professional, and doctoral degrees awarded as a share of the population age 20-24 in 1981, 1991, and 1994. The representation of all four types of degrees awarded in any particular year as a share of the total population of 20 to 24 year olds is small, but the data do show a tendency toward a rising share of professional and, especially, masters degrees. Doctorates, however, by this measure, have not increased in relative importance. Comparing degrees awarded to the total population of 20 to 24 year olds, however, does not necessarily capture the probability of making the transition from a bachelor's degree to an advanced degree. In the absence of microdata, panel (b) reports the share of master's, professional and doctoral degrees awarded as a share of bachelors degree granted in earlier years (two years earlier in the case of master's degrees, four years earlier in the case of professional degrees, and five years earlier in the case of doctorates). The data suggest small increases in the share of students receiving bachelor's degrees who subsequently pursue higher degrees.
 

On the whole, these enrolment data don't suggest much reason to believe that a rising share of advanced degree pursuers can explain stagnant real wages among recent college graduates. For the small changes in post-graduate schooling to have a noticeable impact on the variables of interest in this analysis, earnings would have to be very responsive to relatively small changes in the decision to attend school after receiving a bachelor's degree. Given that the evidence on the mean and standard deviation of GREs suggests that those attending graduate school in 1994 were similar to those attending in 1981, a strong responsiveness of average wages to small changes in the composition of recent graduates seems even less plausible.


The pool of recent college graduates did appear to shift strongly over the 1980s and 1990s toward groups that typically earn less than the white males who historically dominated the ranks of college graduates. The rise in women graduates from all the three major racial and ethnic categories in the United States (whites, blacks, and Hispanics) has been particularly important. The data are less supportive, however, of the idea that, controlling for gender and race, the "earnings potential" (or "quality" in some interpretations) of undergraduates has deteriorated over the last two decades. Average SAT and GRE scores, for example, have been flat or, in some cases, have even risen over the period studied here. Moreover, the standard deviation of GRE scores, which should have increased if undergraduate standards had lowered significantly, have, in fact, changed little or even declined.

4. Composition and the Changing Distribution of RCG Earnings

The data in the preceding section suggest that the increasing representation of women and racial and ethnic minorities in the pool of recent college graduates could have contributed to the poor earnings performance of recent graduates in the 1980s and 1990s. At the same time, the data are less supportive of the view that the "earnings potential" of undergraduates deteriorated, after controlling for changes in the gender and racial composition of graduates. This section attempts to measure the economic impact of both of these potential composition effects using the RCG/B&B data.

Effect of composition changes on average earnings

The paper takes two approaches to measuring the impact of composition effects on average earnings. The first method, summarized in Table 8, compares raw average real earnings with estimates of average real earnings that control for changes in composition over time. The second method, presented in Table 9, decomposes changes in average earnings over time into the portion due to changes in the characteristics of recent graduates and the portion due to changes in the financial returns associated with those characteristics.

Panel (a) of Table 8 presents the changes in average real earnings without controls for changes in recent graduate characteristics. Specifically, panel (a) shows the results from the following regression on pooled data from 1981, 1991, and 1994:

wi = α + β1YEAR1991 + β2YEAR1994 + εi 



(1)

where wi is the natural logarithm of annual earnings; YEAR1991 and YEAR1994 are indicator variables for recent graduates in 1991 and 1994; α is a constant to be estimated; and εi is a well-behaved disturbance term. The parameter β1 gives the change, in log-points, in average earnings between 1981 and 1991; similarly, β2 gives the change in average earnings between 1981 and 1994.
 Panel (b) presents corresponding estimates of the change in real earnings after controlling for a broad range of recent graduate characteristics, including gender, race and ethnicity, age, marital status, undergraduate major, competitiveness of undergraduate institution, undergraduate grades, receipt of financial aid, and current full-time work status. Specifically, panel (b) shows results from the following regression:

wi = α + β1YEAR1991 + β2YEAR1994 + ΣjγjХj  + εi 


(2)

where Xj are a vector of recent graduate characteristics and γj are the corresponding coefficients. In this regression, β1 can be interpreted as the change in average real earnings between 1981 and 1991, after controlling for differences in the distribution of worker characteristics in the two years; β2 has the same interpretation for the years 1981 and 1994. The results in Table 8 show only a modest impact of compositional changes on the average earnings of recent graduates. Between 1981 and 1991, among all recent graduates, raw average real earnings rose 0.057 log points; after controlling for a wide range of characteristics, the increase was only 0.052 log points. These results are interesting for two reasons. First, they imply that composition effects had only a small impact on observed changes in average earnings. Second, they suggest that the composition effects, taken together, increased wages slightly over the 1980s. Despite the clear shift toward lower earning women and racial and ethic minorities over the 1980s, other compositional changes (in age, marital status, undergraduate major, competitiveness of undergraduate institution, undergraduate grades, receipt of financial aid, or full-time work status) pushed average earnings higher than would have been the case if recent graduates had the same characteristics in 1991 as they had in 1981.

Over the full 1981-94 period, the story differs. Between 1981 and 1994, average real earnings for all graduates fell 0.042 log points in the raw data, but only 0.020 log points after controlling for changes in characteristics. These results imply that changes in composition accounted for just over half of the observed decline in average real earnings between 1981 and 1994. Several comments, however, place this finding into broader context. First, the real earnings of recent graduates fell between 1981 and 1994 even after controlling for changes in composition that pushed real earnings down. Second, that composition effects, on net, pushed earnings up between 1981 and 1991 and then down between 1981 and 1994 means that the negative composition changes took place between 1991 and 1994, and not continuously over the whole period. Compositional changes over the short period between 1991 and 1994, and possibly related to the 1991-92 recession, seem to dominate longer-term changes in composition related to more and less easily observed changes in the earnings potential of recent graduates. Finally, the compositional effects are small relative to the widening gap over the period in the growth of average real graduate earnings (down 4.2%) and average economy-wide productivity (up about 24% between 1981 and 1994).

The separate data for men and women tell a qualitatively similar story. Compositional changes had little effect on average real earnings in the 1980s (if anything, composition effects improved average earnings slightly). In the early part of the 1990s, compositional effects did contribute modestly toward lower raw average earnings, but earnings performance was disappointing even after controlling for changes in graduate characteristics.

Table 9 summarizes results from a separate attempt to measure the effects of compositional changes on average wages. The table presents estimates from a standard decomposition of the change between 1981 and 1994 in mean wages, implemented as follows. The procedure begins by using ordinary least squares regression to estimate:


w81 = Х81β81 + ε81 





(3)

w94 = Х94β94 + ε94 





(4)

where w is an (n x 1) vector of log real wages for n recent college graduates; X is an (n x k) matrix of observations on k characteristics of the n graduates, including a constant; β is a (k x 1) vector of parameters to be estimated; ε is a well-behaved error term; and superscripts indicate the year. The properties of OLS ensure that the mean of w in (3) and (4) will equal the corresponding mean of the columns of X times the estimated coefficients. Using w and X now to signify the means of w and the columns of X in (3) and (4) and using b to signify the OLS estimates of β, then:
(w94 - w81) = Х94b94 -  Х81b81




(5)

which can be rewritten as:

(w94 - w81) = (Х94b94 -  Х81b94) - (Х81b81 -  Х81b94)

(6)


(w94 - w81) = (Х94 -  Х81) b94 + (b94 -  b81) Х81


(6')

where the first term on the right-hand side of (6') is the change in the mean earnings between 1981 and 1994 that is due to changes in the characteristics of recent graduates (valued at the returns to those characteristics in 1994) and the second term is the change in mean earnings due to changes in the returns to particular characteristics of recent graduates (weighted by the 1981 distribution of those characteristics).

The results of the decomposition indicate that changes in characteristics among all recent graduates accounted for about 0.025 of the 0.042 log-point decline in real wages between 1981 and 1994, an estimate that is close to the one obtained using the approach summarized in Table 8. The separate decompositions for men and women also give results similar to those described in Table 8.

Effect of composition changes on variance of earnings

The second concern of this paper is to examine the effect of compositional changes on the dispersion of recent graduate earnings. This section of the paper uses the RCG/B&B data to examine the impact of compositional change over time on two measures of earnings inequality: the variance of log real wages and the 90-10 differential.

Table 10 summarizes the results from a decomposition of the change in the variance of log real earnings that is similar in spirit to the decomposition of average earnings in Table 9. The variance of the model in (3) (in deviation form) is:

w'w = b'X'Xb + e'e






(7)

where the first term is the total sum of the squares (TSS); the second term is the explained sum of the squares (ESS); and the final term is the residual sum of the squares (RSS). Adding superscripts for the year, the difference in the variance between 1981 and 1994 can be decomposed as follows:

[w94'w94 - w81'w81] =







(8)

[b94'X94'X94b94 - b94'X81'X81b94]+[b94'X81'X81b94 - b81'X81'X81b81]+[e94'e94 - e81'e81]

where the first bracketed term on the right-hand side gives the effect of changes in the composition of recent graduates (the X's) between 1981 and 1994 (evaluated at the returns to those characteristics prevailing in 1994); the next bracketed term gives the effect of changes between 1981 and 1994 in the returns to particular characteristics (weighted by the distribution of characteristics prevailing in 1981); and the final term gives the change in the residual variance across the two years. Note that, as with the mean decomposition described in equation (6'), the variance decomposition can also be carried out using the returns to characteristics prevailing in 1981 and the distribution of characteristics prevailing in 1994.


The results of both versions of this decomposition appear in Table 10. For all, male, and female recent graduates, changes over time in the characteristics of workers explained between 9% and 18% of the rise in the variance of earnings. In all of the decompositions, the rise in residual variance –the portion of the variance not captured by changes in the distribution of observable characteristics or in the returns to those characteristics– accounted for over 80% of the rise in the overall variance. For women, changes in the returns to particular characteristics had a slightly bigger impact on inequality than did changes in characteristics; for men, changes in returns to characteristics actually reduced inequality over time.


Table 11 reports the results of a separate decomposition of the rise in earnings inequality. The measure of inequality in this decomposition is the differential between the 90th and the 10th percentiles of the earnings distribution. Since the 90-10 differential does not have the same mathematical properties as the variance, it cannot be decomposed along the lines described in equation (8). As a result, the decomposition in Table 10 differs in important ways from the two earlier decompositions. Here, the strategy is to construct counterfactual distributions of earnings using the actual distributions and artificial distributions generated from simple OLS regressions. The procedure starts by estimating an OLS earnings equation for 1981 that is identical to equation (3) above. The coefficients from this equation are used to create two predicted earnings distributions: one using the sample of recent college graduates in 1981, the other using the sample for 1994. The second distribution, using the 1994 sample, gives the predicted earnings for each member of the 1994 sample, under the assumption that they were rewarded (or punished) for their particular characteristics according to the returns prevailing in 1981. Next, the procedure conducts an identical exercise starting with the 1994 data: first estimating a wage equation for 1994 (identical to equation (4) above) and then using the coefficients in this equation to generate two predicted distributions, one using the 1981 sample, the other using the 1994 sample.


The body of Table 11 analyzes the changes in these various actual and constructed distributions. Panel (a) shows the results for all recent graduates. The first three columns of the first line of the table give the 10th, 50th, and 90th percentiles of the actual distribution of log real earnings in 1981; the last three columns give the corresponding 50-10, 90-50, and 90-10 differentials. The fifth line gives the same information for the actual distribution in 1994. The ninth line shows the corresponding changes between 1981 and 1994. According to these data, between 1981 and 1994, the real value of the earnings distribution fell 0.132 log points at the 10th percentile and 0.019 log points at the 90th percentile. As the last column of the same line indicates, this means that the 90-10 differential of the actual earnings distribution grew 0.113 log points. The second line of the first panel reports the basics of the distribution of the predicted earnings in 1981, using the coefficient estimates for 1981 and the characteristics of recent graduates in 1981; the sixth line shows the corresponding distribution for 1994. The tenth line shows the changes between 1981 and 1994 in these two fitted distributions. The 10th percentile fell 0.115 log points across the two fitted distributions, close to the actual decline of 0.132 log points. The 90th percentile fell 0.081 log points in real terms between 1981 and 1994, substantially more than the actual decline of 0.019 log points. As a result, the fitted 90-10 differential (see the last column of the same line) increased only 0.034 log points, well below the 0.113 log-point increase in the actual 90-10 differential. One interpretation of these results is that changes in recent graduates characteristics and the returns to those characteristics together account for only a relatively small portion –0.032/0.113 or about 28%– of the increase in the 90-10 differential between 1981 and 1994. Most of the increase, the data suggest, reflected increases in inequality not associated with the broad set of graduate characteristics analyzed here. These results are broadly consistent with the decomposition of the variance of earnings in Table 10, though the effects here appear to slightly larger.


For the purposes of this paper, we would like to be able to separate the effects of changes in characteristics from those related to changes in returns to those characteristics. The third and fourth lines panel (a) (and the corresponding lines for 1994 and the change between 1981 and 1994) attempt to quantify these separate contributions to the overall change. The third line of panel (a) describes the artificial distribution created by applying the coefficients from the 1981 earnings regression to the 1994 sample of recent college graduates. The fourth line gives the difference between this artificial distribution and the fitted distribution using the 1981 coefficients and the 1981 sample. Entries in this line, thus, provide an estimate of the effect on the fitted distribution of changes in characteristics between 1981 and 1994 using the returns to characteristics prevailing in 1981. If the 1981 graduates had the same characteristics as the 1994 graduates, the 10th percentile of the fitted distribution would have been about 0.060 log points lower than it actually was; and the 90th percentile of the distribution would have been 0.027 lower than it actually was. The net impact of giving the 1981 sample the same characteristics as the 1994 sample would have been to widen the 90-10 differential about 0.032 log points. This 0.032 log point increase is relative to the 0.032 rise in the 90-10 differential between the two fitted distributions and an 0.113 rise in the raw 90-10 differential. By this measure, the change in characteristics between 1981 and 1994 accounted for all of the increase in the fitted differential and about 28% of the rise in the overall 90-10 differential.


The seventh and eighth lines of panel (a) conduct an analogous exercise that differs only with respect to the base distribution (now 1981) and the base for returns to characteristics (now 1994). The seventh line gives describes the artificial distribution created by applying the coefficients from the 1994 equation to the 1981 sample of recent graduates. The eighth line then gives the difference between this artificial distribution and the fitted distribution using the 1994 coefficients and the 1994 sample. Entries in line eight, therefore, provide an estimate of the effect of changes in characteristics between 1981 and 1994 using the returns to characteristics prevailing in 1994. According to this alternative procedure, if the 1994 graduates had the same characteristics as the 1981 graduates, the 10th percentile earnings would have been 0.079 log points lower in 1994 than was actually the case; the 90th percentile earnings would have been 0.019 log points lower. The net effect would have been to raise the fitted 90-10 differential 0.060 log points. This second estimate of the impact of composition on the 90-10 differential attributes a much larger portion of the rise in the overall 90-10 differential to changes in the characteristics of recent graduates. According to this estimate, just over half (0.060/0.113) of the overall rise in the 90-10 differential stemmed from changes in the characteristics of recent graduates.


The table conducts a similar exercise for the 50-10 and the 90-50 differentials. In the overall distribution, all of the rise in the 90-10 differential occurred as a result of widening differentials between workers at the 50th and 10th percentiles. The 90-50 differential actually narrowed over the period analyzed here.
 As for the decomposition, the results for the 50-10 differential attribute an even higher share (52% to 71%) of rising inequality to changes in graduate characteristics.

Panels (b) and (c) conduct parallel analyses by gender. This disaggregated analysis differences from the preceding discussion in two important respects. First, for women, changes in characteristics appear to have played a smaller role in explaining rising inequality. Changes in graduate characteristics accounted for 24% to 33% (0.034/0.144 to 0.048/0.144) of the increase in the 90-10 differential for women, compared to 28% to 53% in the combined analysis. Second, the rise in the actual 90-10 differential was smaller for men (up 0.069 log points) than it was for the combined distribution (up 0.113 log points). Taken together, these two observations suggest that the change in characteristics that has had the most impact on earnings inequality over the period examined here is likely to have been the rise in the share of female recent graduates with below-average earnings.

The results on the impact of changing characteristics on the dispersion of recent graduate earnings are somewhat mixed. A conventional decomposition of the change between 1981 and 1994 in the variance of earnings attributed roughly 10% to 20% of the rise in the variance of earnings to changes in graduate characteristics. A less conventional decomposition of the 90-10 differential using constructed counterfactual distributions attributes 28% to 53% of the rise in the overall 90-10 differential to changes in characteristics and suggests that a rise in lower-paid female graduates is the shift in characteristics that has played the biggest role in these results.

5. Conclusions


The CPS and RCG/B&B data analyzed here suggest several conclusions. First, the available data support the view that the mix of recent college graduates at the end of the 1990s included a higher share of graduates who typically earn below-average wages. The share of women and racial and ethnic minorities (and, especially of women within racial and ethnic minorities) increased significantly in the 1980s and 1990s.


Second, the data, however, are less supportive of the view that the expansion of access to four-year colleges has led to deterioration in other earnings-related characteristics over the period. Average SAT scores and the mean and standard deviation of GRE scores suggest that recent graduates at the end of the 1990s were not substantially different from those at the end of the 1970s. The limited data available in the RCG/B&B data set on characteristics of recent graduates that are typically unobserved in other data sets (including undergraduate institution, major, grades, and others) reinforce the aggregate SAT and GRE data.


Third, the changing composition of recent college graduates does not appear to have had a major impact on the poor performance of the average earnings of recent college graduates. Average worker productivity rose 24% between 1981 and 1994; meanwhile, the average earnings of recent college graduates feel about 2.7% in the CPS data and about 4.2% in the RCG/B&B data. Even after controlling for a wide range of graduate characteristics that may have depressed earnings growth, real earnings of recent college graduates in the RCG/B&B data still fell about 2.0%.


Fourth, the changing composition of recent graduates may have had a larger effect on the rise in earnings inequality within the group. A standard variance decomposition attributes roughly 10% to 20% of the rise in earnings inequality between 1981 and 1994 to changes in graduate characteristics. A less standard decomposition of the 90-10 differential attributes 28% to 53% of the rise in the overall 90-10 differential to changes in characteristics. The second decomposition suggests that the rise in lower-paid female graduates may have been the most important factor in contributing to the rise in equality.

Notes
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	Appendix TABLE 1
	
	
	
	
	
	
	

	Distribution of the real log hourly wages college graduates ages 23-26, CPS
	

	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	Difference

	 
	1981
	1991
	1994
	 
	1981-91
	1991-94
	1981-94

	(a) All
	
	
	
	
	
	
	

	Mean
	2.449
	2.473
	2.422
	
	0.025
	-0.052
	-0.027

	Variance
	0.193
	0.202
	0.222
	
	0.009
	0.020
	0.029

	Percentiles
	
	
	
	
	
	
	

	   10th
	1.901
	1.896
	1.860
	
	-0.005
	-0.036
	-0.041

	   50th
	2.437
	2.483
	2.413
	
	0.046
	-0.070
	-0.024

	   90th
	2.986
	3.014
	2.955
	
	0.028
	-0.059
	-0.031

	   90th/10th
	1.085
	1.118
	1.095
	
	0.033
	-0.023
	0.010

	   90th/50th
	0.549
	0.531
	0.542
	
	-0.018
	0.011
	-0.007

	   50th/10th
	0.536
	0.587
	0.553
	
	0.051
	-0.034
	0.017

	
	
	
	
	
	
	
	

	(b) Women
	
	
	
	
	
	
	

	Mean
	2.365
	2.430
	2.384
	
	0.064
	-0.046
	0.019

	Variance
	0.168
	0.179
	0.198
	
	0.011
	0.019
	0.030

	Percentiles
	
	
	
	
	
	
	

	   10th
	1.887
	1.896
	1.830
	
	0.009
	-0.066
	-0.057

	   50th
	2.398
	2.458
	2.410
	
	0.060
	-0.048
	0.012

	   90th
	2.868
	2.953
	2.902
	
	0.085
	-0.051
	0.034

	   90th/10th
	0.981
	1.057
	1.072
	
	0.076
	0.015
	0.091

	   90th/50th
	0.470
	0.495
	0.492
	
	0.025
	-0.003
	0.022

	   50th/10th
	0.511
	0.562
	0.580
	
	0.051
	0.018
	0.069

	
	
	
	
	
	
	
	

	(c) Men
	
	
	
	
	
	
	

	Mean
	2.539
	2.524
	2.468
	
	-0.015
	-0.056
	-0.071

	Variance
	0.204
	0.223
	0.248
	
	0.019
	0.025
	0.044

	Percentiles
	
	
	
	
	
	
	

	   10th
	1.952
	1.891
	1.899
	
	-0.061
	0.008
	-0.053

	   50th
	2.581
	2.544
	2.484
	
	-0.037
	-0.060
	-0.097

	   90th
	3.091
	3.082
	3.013
	
	-0.009
	-0.069
	-0.078

	   90th/10th
	1.139
	1.191
	1.114
	
	0.052
	-0.077
	-0.025

	   90th/50th
	0.510
	0.538
	0.529
	
	0.028
	-0.009
	0.019

	   50th/10th
	0.629
	0.653
	0.585
	
	0.024
	-0.068
	-0.044

	 
	 
	 
	 
	 
	 
	 
	 

	Source: Author's analysis of Current Population Survey.
	
	
	
	

	
	
	
	
	
	
	
	

	Note: See Schmitt (2001) for details.
	
	
	
	
	
	


	Appendix TABLE 2
	
	
	
	
	
	
	

	Distribution of the real annual salary of recent college graduates (thousands of 1999 dollars)

	
	Real annual salary 1999 dollars
	
	Percent change

	 
	1981
	1991
	1994
	 
	1981-91
	1991-94
	1981-94

	(a) All
	
	
	
	
	
	
	

	Mean
	25.5
	27.0
	25.4
	
	5.9
	-5.9
	-0.4

	Variance
	150.1
	153.1
	256.1
	
	2.0
	67.3
	70.6

	Percentiles
	
	
	
	
	
	
	

	   10th
	13.7
	14.9
	12.0
	
	8.8
	-19.5
	-12.4

	   50th
	23.1
	24.9
	23.2
	
	7.8
	-6.8
	0.4

	   90th
	40.1
	41.2
	39.4
	
	2.7
	-4.4
	-1.7

	   90th/10th
	2.9
	2.8
	3.3
	
	-5.5
	18.7
	12.2

	   90th/50th
	1.7
	1.7
	1.7
	
	-4.7
	2.6
	-2.2

	   50th/10th
	1.7
	1.7
	1.9
	
	-0.9
	15.7
	14.7

	Sample size
	5,770
	9,926
	7,260
	
	--
	--
	--

	(b) Women
	
	
	
	
	
	
	

	Mean
	22.5
	25.3
	23.5
	
	12.4
	-7.1
	4.4

	Variance
	78.8
	126.8
	240.9
	
	60.9
	90.0
	205.7

	Percentiles
	
	
	
	
	
	
	

	   10th
	12.8
	14.0
	11.6
	
	9.4
	-17.1
	-9.4

	   50th
	21.0
	23.9
	21.2
	
	13.8
	-11.3
	1.0

	   90th
	34.1
	38.2
	35.6
	
	12.0
	-6.8
	4.4

	   90th/10th
	2.7
	2.7
	3.1
	
	2.4
	12.5
	15.2

	   90th/50th
	1.6
	1.6
	1.7
	
	-1.6
	5.1
	3.4

	   50th/10th
	1.6
	1.7
	1.8
	
	4.1
	7.1
	11.4

	Sample size
	3,516
	5,703
	4,152
	
	--
	--
	--

	(c) Men
	
	
	
	
	
	
	

	Mean
	28.5
	29.0
	27.6
	
	1.8
	-4.8
	-3.2

	Variance
	201.8
	176.4
	265.6
	
	-12.6
	50.6
	31.6

	Percentiles
	
	
	
	
	
	
	

	   10th
	14.6
	14.9
	13.4
	
	2.1
	-10.1
	-8.2

	   50th
	26.4
	27.3
	25.6
	
	3.4
	-6.2
	-3.0

	   90th
	43.3
	43.0
	42.3
	
	-0.7
	-1.6
	-2.3

	   90th/10th
	3.0
	2.9
	3.2
	
	-2.7
	9.4
	6.4

	   90th/50th
	1.6
	1.6
	1.7
	
	-4.0
	4.9
	0.7

	   50th/10th
	1.8
	1.8
	1.9
	
	1.3
	4.3
	5.7

	Sample size
	2,254
	4,223
	3,108
	 
	--
	--
	--

	Source: Author's analysis of RCG/B&B data.
	
	
	
	
	

	Note: Annual real salary (in thousands of 1999 dollars) at about one year after 
	
	

	graduation calculated using the CPI-U-RS for all observations with valid data for sex, race, marital

	status, major, selectivity of undergraduate institution, GPA, financial aid status, and full-time work

	status. Following NCES, observations with nominal salaries below $4,200 and above $500,000 in 

	1981, and nominal salaries below $1,000 and above $500,000 in 1991 and 1994, have been 
	

	eliminated from the sample. All data are weighted.
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	TABLE 1
	
	
	
	
	
	
	

	Distribution of the log real salary of recent college graduates
	
	

	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	Difference

	 
	1981
	1991
	1994
	 
	1981-91
	1991-94
	1981-94

	(a) All
	
	
	
	
	
	
	

	   Mean
	3.144
	3.201
	3.102
	
	0.057
	-0.099
	-0.042

	   Variance
	0.194
	0.200
	0.272
	
	0.006
	0.072
	0.078

	Percentiles
	
	
	
	
	
	
	

	   10th
	2.619
	2.702
	2.487
	
	0.083
	-0.215
	-0.132

	   50th
	3.138
	3.213
	3.142
	
	0.075
	-0.071
	0.004

	   90th
	3.692
	3.718
	3.673
	
	0.026
	-0.045
	-0.019

	   90th-10th
	1.073
	1.016
	1.186
	
	-0.057
	0.170
	0.113

	   90th-50th
	0.554
	0.505
	0.531
	
	-0.049
	0.026
	-0.023

	   50th-10th
	0.519
	0.511
	0.655
	
	-0.008
	0.144
	0.136

	Sample size
	5,770
	9,926
	7,250
	
	--
	--
	--

	
	
	
	
	
	
	
	

	(b) Women
	
	
	
	
	
	
	

	   Mean
	3.037
	3.141
	3.035
	
	0.104
	-0.106
	-0.002

	   Variance
	0.158
	0.193
	0.250
	
	0.035
	0.057
	0.092

	Percentiles
	
	
	
	
	
	
	

	   10th
	2.550
	2.637
	2.449
	
	0.087
	-0.188
	-0.101

	   50th
	3.045
	3.174
	3.052
	
	0.129
	-0.122
	0.007

	   90th
	3.530
	3.644
	3.573
	
	0.114
	-0.071
	0.043

	   90th-10th
	0.980
	1.007
	1.124
	
	0.027
	0.117
	0.144

	   90th-50th
	0.485
	0.470
	0.521
	
	-0.015
	0.051
	0.036

	   50th-10th
	0.495
	0.537
	0.603
	
	0.042
	0.066
	0.108

	Sample size
	3,516
	5,703
	4,145
	
	--
	--
	--

	
	
	
	
	
	
	
	

	(c) Men
	
	
	
	
	
	
	

	   Mean
	3.249
	3.271
	3.184
	
	0.022
	-0.087
	-0.065

	   Variance
	0.206
	0.199
	0.286
	
	-0.007
	0.087
	0.080

	Percentiles
	
	
	
	
	
	
	

	   10th
	2.684
	2.702
	2.592
	
	0.018
	-0.110
	-0.092

	   50th
	3.273
	3.308
	3.243
	
	0.035
	-0.065
	-0.030

	   90th
	3.768
	3.761
	3.745
	
	-0.007
	-0.016
	-0.023

	   90th-10th
	1.084
	1.059
	1.153
	
	-0.025
	0.094
	0.069

	   90th-50th
	0.495
	0.453
	0.502
	
	-0.042
	0.049
	0.007

	   50th-10th
	0.589
	0.606
	0.651
	
	0.017
	0.045
	0.062

	Sample size
	2,254
	4,223
	3105
	 
	--
	--
	--


	TABLE 1 (continued)
	
	
	
	
	
	
	

	Distribution of the log real salary of recent college graduates
	
	

	 
	 
	 
	 
	 
	 
	 
	 

	Source: Author's analysis of RCG/B&B data.
	
	
	
	
	

	Note: Natural log of the annual real salary (in thousands of 1999 dollars) at about one year after 

	graduation calculated using the CPI-U-RS for all observations with valid data for sex, race, marital

	status, major, selectivity of undergraduate institution, GPA, financial aid status, and full-time work

	status. Following NCES, observations with nominal salaries below $4,200 and above $500,000 in 

	1981, and nominal salaries below $1,000 and above $500,000 in 1991 and 1994, have been 

	eliminated from the sample. All data are weighted.
	
	
	
	
	


	TABLE 2
	
	
	

	Educational attainment of young adults, by sex
	

	 
	 
	 
	 

	 
	1981
	1991
	1994

	(a) All
	
	
	

	Share of 18-24 year olds:
	
	
	

	   Without HS degree
	15.6
	14.2
	13.3

	   With HS degree
	80.6
	80.9
	81.5

	   Enrolled in college
	26.2
	33.3
	34.6

	
	
	
	

	Share of HS grads 18-24
	
	
	

	enrolled in college
	32.5
	41.1
	42.4

	
	
	
	

	Share of 25-29 year olds
	
	
	

	with a BA or more
	21.3
	23.2
	23.3

	
	
	
	

	(b) Women
	
	
	

	Share of 18-24 year olds:
	
	
	

	   Without HS degree
	14.1
	13.4
	12.3

	   With HS degree
	82.8
	82.9
	83.6

	   Enrolled in college
	25.2
	33.6
	36.0

	
	
	
	

	Share of HS grads 18-24
	
	
	

	enrolled in college
	30.4
	40.6
	43.1

	
	
	
	

	Share of 25-29 year olds
	
	
	

	with a BA or more
	19.6
	23.4
	24.0

	
	
	
	

	(c) Men
	
	
	

	Share of 18-24 year olds:
	
	
	

	   Without HS degree
	17.2
	14.4
	14.4

	   With HS degree
	78.2
	78.9
	79.4

	   Enrolled in college
	27.1
	32.9
	33.1

	
	
	
	

	Share of HS grads 18-24
	
	
	

	enrolled in college
	34.7
	41.7
	41.6

	
	
	
	

	Share of 25-29 year olds
	
	
	

	with a BA or more
	23.1
	23.0
	22.5

	Source: U. S. Census Bureau analysis of Current Population Survey,

	<http://www.census.gov/>. For 18-24 year-olds, P-20 series, 

	Table A-4, (Internet release date: October 6, 1999; accessed March 15,

	2001); for 25-29 year-olds, P-20 series, Table A-2, (Internet release date,

	December 19, 2000; accessed March 15, 2001.).
	


	TABLE 3
	
	
	

	Educational attainment of young adults, by race
	

	 
	1981
	1991
	1994

	(a) White
	
	
	

	Share of 18-24 year olds:
	
	
	

	   Without HS degree
	14.7
	14.2
	12.7

	   With HS degree
	82.2
	81.7
	82.6

	   Enrolled in college
	26.7
	34.1
	35.3

	
	
	
	

	Share of HS grads 18-24
	
	
	

	enrolled in college
	32.5
	41.7
	42.7

	
	
	
	

	Share of 25-29 year olds
	
	
	

	with a BA or more
	22.4
	24.6
	24.2

	
	
	
	

	(b) Black
	
	
	

	Share of 18-24 year olds:
	
	
	

	   Without HS degree
	21.7
	15.6
	15.5

	   With HS degree
	70.9
	75.1
	77.0

	   Enrolled in college
	19.9
	23.6
	27.3

	
	
	
	

	Share of HS grads 18-24
	
	
	

	enrolled in college
	28.0
	31.5
	35.5

	
	
	
	

	Share of 25-29 year olds
	
	
	

	with a BA or more
	11.6
	11.0
	13.7

	
	
	
	

	(c) Hispanic
	
	
	

	Share of 18-24 year olds:
	
	
	

	   Without HS degree
	38.5
	39.6
	34.7

	   With HS degree
	55.8
	52.1
	56.6

	   Enrolled in college
	16.7
	18.0
	18.8

	
	
	
	

	Share of HS grads 18-24
	
	
	

	enrolled in college
	29.9
	34.4
	33.2

	
	
	
	

	Share of 25-29 year olds
	
	
	

	with a BA or more
	7.5
	9.2
	8.0

	Source: U. S. Census Bureau analysis of Current Population Survey,

	<http://www.census.gov/>. For 18-24 year-olds, P-20 series, 
	

	Table A-4, (Internet release date: October 6, 1999; accessed March 15, 2001; for

	25-29 year-olds, P-20 series, Table A-2, (Internet release date,

	December 19, 2000; accessed March 15, 2001.).
	
	

	Note: Blacks and whites include Hispanics; Hispanics may be of any race.


	TABLE 4
	
	
	

	Composition of recent college graduates, RCG/B&B data

	(Percent of all recent college graduates)
	
	

	 
	 
	 
	 

	 
	1981
	1991
	1994

	Female
	49.4
	53.5
	54.8

	Black
	4.9
	5.9
	5.9

	Hispanic
	1.8
	3.7
	4.8

	Asian
	1.2
	3.3
	4.2

	Other race
	0.3
	0.5
	0.6

	Married
	32.7
	26.0
	27.4

	Age (years)
	25.8
	26.2
	26.2

	Business
	22.5
	26.0
	23.0

	Education
	15.2
	11.0
	13.8

	Engineering
	7.8
	7.8
	6.3

	Health
	3.3
	3.4
	3.9

	Nursing
	4.6
	3.1
	2.9

	Public Affairs
	3.0
	3.3
	3.6

	Biology
	4.5
	3.2
	3.7

	Mathematics and physics
	4.3
	2.3
	3.0

	Computer science
	1.3
	2.6
	2.2

	Social sciences
	7.7
	9.2
	9.6

	History
	1.7
	1.9
	1.8

	Psychology
	4.1
	4.6
	3.5

	Other majors
	12.0
	13.2
	14.1

	Most competitive
	2.7
	2.8
	2.6

	Highly competitive
	6.6
	9.3
	9.0

	Very competitive
	28.3
	23.6
	21.8

	Least competitive
	11.2
	12.4
	14.6

	Not competitive
	6.7
	5.7
	7.2

	Special programs
	0.9
	0.7
	0.2

	As
	13.0
	9.1
	11.8

	As and Bs
	32.4
	29.4
	29.4

	Bs
	34.8
	44.1
	41.8

	Cs
	3.3
	2.3
	2.1

	Cs and Ds
	0.1
	0.0
	0.1

	Ds
	0.0
	0.0
	0.4

	Financial aid recipient
	49.2
	48.1
	47.5

	Full-time
	87.3
	87.4
	83.9

	Early graduate (for sample)
	26.8
	31.8
	30.7

	
	
	
	

	Sample size
	5,770
	9,926
	7,250

	 
	 
	 
	 

	Source: Author's analyis of RCG/B&B data.
	


	TABLE 5
	
	
	

	Average SAT scores, by sex
	
	

	 
	 
	 
	 

	 
	1981
	1991
	1994

	(a) All
	
	
	

	Verbal
	502
	499
	499

	Mathematical
	492
	500
	504

	
	
	
	

	(b) Women
	
	
	

	Verbal
	496
	495
	497

	Mathematical
	473
	482
	487

	
	
	
	

	(c) Men
	
	
	

	Verbal
	508
	503
	501

	Mathematical
	516
	520
	523

	 
	 
	 
	 

	Source: NCES analysis of College Entrance Examination Board data,

	Digest of Education Statistics 1999, Table 135.
	

	
	
	
	

	Note: Data are the means for the verbal and mathematical sections of the

	Scholastic Assessment Test I (formerly known as the Scholastic Aptitude

	Test) for college-bound seniors. Data have been recentered to compensate

	for test changes over time.
	
	


	TABLE 6
	
	
	

	GRE scores
	
	
	

	 
	 
	 
	 

	 
	1981
	1991
	1994

	
	
	
	

	GRE takers as share of
	
	
	

	all bachelor's degrees (%)
	28.1
	34.7
	34.3

	
	
	
	

	Verbal
	
	
	

	   Average
	473
	485
	479

	   Standard deviation
	128
	122
	116

	
	
	
	

	Quantitative
	
	
	

	   Average
	523
	562
	553

	   Standard deviation
	136
	141
	139

	 
	 
	 
	 

	Source: NCES analysis of Graduate Record Examination Board data,

	Digest of Education Statistics 1999, Table 316.
	

	
	
	
	

	Note: Data  for 1994 are from the revised education test. 
	


	TABLE 7
	
	
	

	Post-graduate enrollment rates
	
	

	(Percent)
	
	
	

	
	
	
	

	 
	 
	 
	 

	 
	1981
	1991
	1994

	(a) Degrees awarded as share
	
	
	

	of population age 20-24
	
	
	

	   Bachelor's
	4.3
	5.7
	6.3

	   Master's
	1.4
	1.7
	2.1

	   First professional
	0.3
	0.4
	0.4

	   Doctor's
	0.2
	0.2
	0.2

	
	
	
	

	(b) Degrees awarded as share
	
	
	

	of lagged bachelor's degrees
	
	
	

	   Bachelor's
	100.0
	100.0
	100.0

	   Master's (2 years)
	32.1
	33.1
	34.1

	   First professional (4 years)
	22.7
	24.9
	23.3

	   Doctor's (5 years)
	3.6
	4.0
	4.2

	 
	 
	 
	 

	Source: Author's analysis of population data from the Economic Report of

	the President (2001), Table B-34 and degree-conferred data from NCES,

	Digest of Economic Statistics 1999, Table 249.
	

	
	
	
	

	Note: Panel (a) uses the contemporaneous population as the denominator;

	using the population lagged two years for master's, four years for first

	professional, and five years for doctor's has almost no discernable impact.

	Panel (b) uses the number of bachelor's degrees lagged zero years for

	bachelor's, two years for master's, four years for first professional, and five

	years for doctor's.
	
	
	




	TABLE 8
	
	
	

	Controlling for the effect of composition of recent college graduates on

	average salaries
	
	
	

	
	
	
	

	 
	 
	 
	 

	 
	All  
	Women
	Men

	(a) Raw log real wage change
	
	
	

	
	
	
	

	1981-91
	0.057**
	0.104**
	0.021# 

	
	(0.008)    
	(0.010)     
	(0.012)   

	1981-94
	-0.042**
	-0.002   
	-0.065**

	
	(0.008)    
	(0.010)   
	(0.012)   

	
	
	
	

	R2
	0.007
	0.012
	0.006

	Sample size
	22,946
	13,364
	9,582

	
	
	
	

	(b) Composition-controlled log
	
	
	

	real wage change
	
	
	

	
	
	
	

	1981-91
	0.052**
	0.096**
	0.006   

	
	(0.006)    
	(0.008)    
	(0.010)   

	1981-94
	-0.020**
	0.013   
	-0.051**

	
	(0.007)    
	(0.008)   
	(0.010)    

	
	
	
	

	R2
	0.304
	0.273
	0.312

	Sample size
	22,946
	13,364
	9,582

	 
	 
	 
	 

	Source: Author's analysis of RCG/B&B data.
	
	

	
	
	
	

	Note: Both panels use the pooled 1981, 1991, and 1994 data sets. The dependent

	variable in all regressions is the natural log of the real annual salary (the mean is 3.150

	for all; 3.073 for women; and 3.236 for men). Panel (a) summarizes regressions using

	a constant and time dummies for 1991 and 1994 only. Panel (b) summarizes regressions

	using a constant, time dummies for 1991 and 1994, and the recent graduate's race,

	marital status, age, undergraduate major, competitiveness of undergraduate institution

	undergraduate grades, receipt of financial aid, current full-time work status, and time of

	of graduation during the year (coefficients not shown, but available upon request).


	TABLE 9
	
	
	
	

	Decomposition of the change in the average real salary, 1981-94

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	 
	 
	 
	 
	 

	
	
	
	Change due to changes in:

	
	
	
	
	Returns to

	
	Actual
	
	Charac-
	Charac-

	
	change in
	
	teristics
	teristics

	
	log real wage,
	
	of RCG
	of RCG

	 
	1981-94
	 
	(X94-X81)β94
	(β94-β81)X81

	
	
	
	
	

	All
	-0.042
	
	-0.025
	-0.017

	Women
	-0.002
	
	-0.024
	0.022

	Men
	-0.065
	
	-0.015
	-0.051

	 
	 
	 
	 
	 

	Source: Author's analysis of RCG/B&B data.
	

	
	
	
	
	

	Note: See text for description.
	
	
	


	TABLE 10
	
	
	
	
	
	
	
	

	Effect of changes in graduate characteristics on the variance of log real salaries, 1981-94

	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	All
	
	Women
	
	Men

	
	Sum of
	Percent
	
	Sum of
	Percent
	
	Sum of
	Percent

	Change 1981-94 in:
	squares
	of total
	 
	squares
	of total
	 
	squares
	of total

	TSS
	853.8
	100.0
	
	480.5
	100.0
	
	424.0
	100.0

	
	
	
	
	
	
	
	
	

	Actual ESS
	110.7
	13.0
	
	93.6
	19.5
	
	56.2
	13.3

	
	
	
	
	
	
	
	
	

	ESS: Decompostion 1
	
	
	
	
	
	
	
	

	   Xs (at β94)
	134.8
	15.8
	
	42.9
	8.9
	
	75.9
	17.9

	   βs  (at X81)
	-24.1
	-2.8
	
	50.7
	10.6
	
	-19.7
	-4.7

	
	
	
	
	
	
	
	
	

	ESS: Decomposition 2
	
	
	
	
	
	
	
	

	   Xs (at β81)
	126.7
	14.8
	
	43.1
	9.0
	
	74.9
	17.7

	   βs  (at X94)
	-16.0
	-1.9
	
	50.5
	10.5
	
	-18.7
	-4.4

	
	
	
	
	
	
	
	
	

	RSS
	743.1
	87.0
	
	386.9
	80.5
	
	367.8
	86.7

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Source: Author's analyis of RCG/B&B data.
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Note: TSS is total sum of squares; ESS is explained sum of squares; and RSS is residual sum of

	squares. See text for further description.
	
	
	
	
	
	


	TABLE 11
	
	
	
	
	
	
	

	Effect of changes in graduate characteristics on the log real salary differentials, 1981-94

	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 

	
	Percentile
	
	Differential

	 
	10th
	50th
	90th
	 
	50-10
	90-50
	90-10

	(a) All
	
	
	
	
	
	
	

	   Actual (w81)
	2.619
	3.138
	3.692
	
	0.519
	0.554
	1.073

	   Fitted (X81β81)
	2.820
	3.140
	3.530
	
	0.321
	0.390
	0.711

	   Fitted (X94β81)
	2.760
	3.120
	3.503
	
	0.361
	0.383
	0.743

	   Effect (X94-X81) at β81
	-0.060
	-0.020
	-0.027
	
	0.040
	-0.008
	0.032

	
	
	
	
	
	
	
	

	   Actual (w94)
	2.487
	3.143
	3.673
	
	0.655
	0.531
	1.186

	   Fitted (X94β94)
	2.704
	3.102
	3.449
	
	0.398
	0.347
	0.745

	   Fitted (X81β94)
	2.783
	3.126
	3.468
	
	0.342
	0.342
	0.685

	   Effect (X94-X81) at β94
	-0.079
	-0.023
	-0.019
	
	0.055
	0.005
	0.060

	
	
	
	
	
	
	
	

	Change 1981-94
	
	
	
	
	
	
	

	Actual (w94) -  (w81)
	-0.132
	0.005
	-0.019
	
	0.137
	-0.023
	0.113

	Fitted (X94β94)-(X81β81)
	-0.115
	-0.038
	-0.081
	
	0.077
	-0.043
	0.034

	
	
	
	
	
	
	
	

	(b) Women
	
	
	
	
	
	
	

	   Actual (w81)
	2.550
	3.045
	3.530
	
	0.495
	0.485
	0.980

	   Fitted (X81β81)
	2.795
	3.008
	3.332
	
	0.213
	0.324
	0.537

	   Fitted (X94β81)
	2.752
	3.011
	3.336
	
	0.260
	0.325
	0.584

	   Effect (X94-X81) at β81
	-0.044
	0.003
	0.004
	
	0.047
	0.001
	0.048

	
	
	
	
	
	
	
	

	   Actual (w94)
	2.449
	3.052
	3.573
	
	0.603
	0.521
	1.124

	   Fitted (X94β94)
	2.660
	3.022
	3.352
	
	0.362
	0.329
	0.691

	   Fitted (X81β94)
	2.755
	3.033
	3.413
	
	0.278
	0.380
	0.657

	   Effect (X94-X81) at β94
	-0.095
	-0.011
	-0.061
	
	0.084
	-0.050
	0.034

	
	
	
	
	
	
	
	

	Change 1981-94
	
	
	
	
	
	
	

	Actual (w94) -  (w81)
	-0.101
	0.007
	0.043
	
	0.108
	0.036
	0.144

	Fitted (X94β94)-(X81β81)
	-0.135
	0.014
	0.020
	
	0.149
	0.005
	0.155

	(continued)
	 
	 
	 
	 
	 
	 
	 


	TABLE 11 (continued)
	
	
	
	
	
	
	

	Effect of changes in graduate characteristics on the log real salary differentials, 1981-94

	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	

	(c) Men
	
	
	
	
	
	
	

	   Actual (w81)
	2.684
	3.273
	3.768
	
	0.589
	0.495
	1.084

	   Fitted (X81β81)
	2.829
	3.257
	3.601
	
	0.429
	0.344
	0.773

	   Fitted (X94β81)
	2.822
	3.228
	3.588
	
	0.406
	0.360
	0.766

	   Effect (X94-X81) at β81
	-0.006
	-0.029
	-0.013
	
	-0.023
	0.016
	-0.007

	
	
	
	
	
	
	
	

	   Actual (w94)
	2.592
	3.243
	3.745
	
	0.651
	0.502
	1.153

	   Fitted (X94β94)
	2.772
	3.200
	3.515
	
	0.428
	0.315
	0.743

	   Fitted (X81β94)
	2.818
	3.211
	3.510
	
	0.392
	0.300
	0.692

	   Effect (X94-X81) at β94
	-0.046
	-0.010
	0.005
	
	0.036
	0.015
	0.051

	
	
	
	
	
	
	
	

	Change 1981-94
	
	
	
	
	
	
	

	Actual (w94) -  (w81)
	-0.091
	-0.030
	-0.023
	
	0.061
	0.007
	0.069

	Fitted (X94β94)-(X81β81)
	-0.056
	-0.057
	-0.086
	
	0.000
	-0.029
	-0.030

	 
	 
	 
	 
	 
	 
	 
	 

	Source: Author's analysis of RCG/B&B data.
	
	
	
	
	

	Notes: See text for description.
	
	
	
	
	
	


� For information on the overall wage distribution, see Mishel, Bernstein, and Schmitt (2001), Chapter 2, especially, Table 2.6.





� Data are from the Current Population Survey's Outgoing Rotation Group. All real wages calculated using the CPI-U-RS. See Schmitt (2001), Table 1 for average hourly wages; Table 10 for the 10th, 50th, and 90th percentile wages; and Table 9 for variance of log real wages. The same data show a decline between 1979 and 1999 in the share of recent college graduates with employer-provided health-care coverage from 71% to 58%.





� I am grateful to the NCES for making the restricted use versions of these data sets available.





� While the second wave of the B&B survey has been fielded, the NCES has not conducted a more recent, comparable, survey of graduates one-year after graduation.





� Annual salary offers to graduating seniors also increased sharply after 1995 in the National Association of Colleges and Employers "Salary Survey." Schmitt (2001) summarizes both data sets: see Table 1 and Figure 1 for CPS data; Table 1 and Figure 2 for the NACE data.





� The national unemployment rate was 7.6% in 1981; 6.8% in 1991; and, 6.1% in 1994.





� One exception is that, between 1981 and 1991, real wages of men fell slightly (0.015 log points) in the CPS data, but rose slightly (0.022 log points) in the corresponding RCG/B&B data.





� To recap: the CPS data are average hourly wages for all 23-26 year olds who report having a four-year college degree or more; the RCG/B&B data are annual salaries for graduates of all ages about one year after graduation.





� The calculation facing those who decided to attend more recently but who would not have chosen to attend at the end of the period (as opposed to those who would not have been accepted) may have changed for two reasons. First, the well-documented rise in the private returns to a four-year college degree, may have drawn more "marginal" college students into college. Second, the general expansion in four-year-college opportunities and attendance may have induced more marginal students to attend college as a consumption rather than an investment decision.





� While the available data support the conclusion that women have accounted for all or most of the increase in college-graduate shares among whites, blacks, and Hispanics, the data for blacks and Hispanics are very noisy. For example, according to the Census Bureau's own estimates of the share of 25-29 year-old black men with a four-year college degree or more was 12.6% in 1993, 11.7% in 1994, 17.2% in 1995, and 12.4% in 1996. The corresponding figures for black women were: 13.8%, 15.4%, 13.6%, and 16.4%.





� Of course, SAT takers are not the entire pool of potential college applicants.





� SAT verbal scores in the late 1990s were well below the levels of the mid-1960s, but almost all of the decline took place between the mid-1960s and the late 1970s, before the period studied here. SAT mathematical scores were somewhat lower at the end of the 1990s than they had been in the mid-1960s, but average scores have been rising steadily since about 1980.





� I thank Dale Ballou for sharing his programs to match restricted-use codes for undergraduate institution to Barron's designations of selectivity. On the high and rising correlation between SAT scores and undergraduate institution, see Hoxby and Terry (1999).





� These data are less than satisfactory for another reason. What we would prefer to know is the share who start or who are enrolled in advanced degree programs and, as a result of this decision to study, also choose not to work. The data here tell us only about the share that completes such degrees at some particular point, not the share who are enrolled and who stop working as a result.





�  Note that the estimated changes in raw real earnings in panel (a) are identical to those presented in Table 1, which were obtained using more conventional methods.





� Obviously, the decomposition could be done using the returns to characteristics prevailing in 1981 in the first term on the right-hand side of (6') and the distribution of characteristics prevailing in 1994 in the second term on the right-hand side of (6'):





(w94 - w81) = (Х94 -  Х81) b81 + (b94 -  b81) Х94				(6'')





In this case, the results are qualitatively similar to those obtained using (6').





� The rise in the differential due to changes in characteristics is almost double the change that is attributable to the combined effects of changes in characteristics and changes in returns to those characteristics. This suggests that changes in the returns to characteristics worked to diminish earnings inequality over the period.





� One way of summarizing these data is to say that the rise in earnings inequality between 1981 and 1994 primarily reflected diminishing earnings potential at the bottom of the distribution, not rising earnings potential at the top.
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