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3 Trends in College Entry among
Whites, Blacks, and Hispanics

Robert M. Hauser

For the past two decades and in the foreseeable future, the key educational
transitions among American youth have occurred and will occur during
middle to late adolescence. These include, but are not limited to, high school
dropout or completion and entry into colleges, universities, or other postsec-
ondary schools. These transitions are keys to the quality and productivity of
the future work force because they are the main points at which youth now
leave the educational system for work, military service, family formation—
and, in some cases, street or prison life. For the past several years, public
attention in the United States has focused mainly on the first of these transi-
tions—high school dropout. For example, the highly publicized National
Goals for Education (U.S. Department of Education 1990) proclaim 90 per-
cent high school completion as one of six primary goals, but they focus less
attention on the transition from secondary to postsecondary schooling, which
is mentioned as one among several objectives subsidiary to the goal of “adult
literacy and lifelong learning.”!

Robert M. Hauser is Vilas Research Professor of Sociology and director of the Institute for
Research on Poverty at the University of Wisconsin-Madison.

This research was supported by grants from the National Institute on Aging, the Spencer Foun-
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1. Goal 2 says, “By the year 2000, the high school graduation rate will increase to at least 90
percent,” and adds the objective, “The gap in high school graduation rates between American
students from minority backgrounds and their nonminority counterparts will be eliminated.” By
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62 Robert M. Hauser

The transition from high school completion to whatever may follow is and
will be the most important decision point in the American educational system.
High school completion is the single point at which the most Americans leave
schooling.2 It is the point at which the largest share of the cost of schooling
shifts from public to private hands—even though there is massive public fund-
ing for postsecondary schooling. It is the point that determines access to the
kinds of jobs that are and will be most in demand in the American economy
of the twenty-first century.

Wage differentials are growing between the college educated and persons
with some college or a high school diploma or who are high school dropouts
(Murphy and Welch 1989). For example, figures 3.1 and 3.2 show trends
since the 1960s in the earnings of black and white male high school graduates
and in the earnings of high school graduates relative to men with other levels
of completed schooling. After increasing from the middle 1960s to the middle
1970s, the real earnings of male high school graduates declined through the
middle 1980s. The earnings of high school dropouts relative to high school
graduates also declined. After the middle 1970s, the relative earnings of men
with college experience increased. Those for college graduates rose most rap-
idly, from about 20 percent more than the earnings of high school graduates to
40 or 50 percent more. There is every reason to believe that these differentials
are a valid reflection of the growing demand for a highly educated work force,
that they will continue (Bishop and Carter 1990), and that they provide sound
and compelling evidence of the need to monitor and foster the transition from
high school completion to further schooling and the labor market.

Were no other factors at work, one might expect the chances (i.e., likeli-
hood) of college entry to follow the trends in the relative earnings of college
and high school graduates. In fact, this has roughly been the case for white
men, but factors other than wages in the civilian labor market have also influ-
enced trends in college entry. These include changes in social and economic
background, in rates of high school completion and the academic performance
of graduates, in the size and composition of the armed forces, in the cost of
going to college, in the amount and composition of financial aid for college
education, and in the social and economic opportunities of minorities and
women (Kane 1991b; Hauser, in press). Unfortunately, limits on the coverage

contrast, goal 6 says, “By the year 2000, every adult American will be literate and will possess
the knowledge and skills necessary to compete in a global economy and exercise the rights and
responsibilities of citizenship.” Among the objectives subsidiary to goal 6 is “the proportion of
those qualified students, especially minorities, who enter college; who complete at least two years;
and who complete their degree programs will increase substantially.”

2. To be sure, college dropout is also large. Slightly more than half of white college entrants
complete 16 years of school by the time they reach ages 25 to 29, and only about one-third of
minority entrants complete 16 years of school by ages 25 to 29. However, college dropout occurs
over a prolonged period, and it affects only the survivors of the transition from high school to
college.
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Fig. 3.1 Earnings of black males age 25-34: Ratios at various education levels,
compared to high school graduates, 1964-1988

Note: Data are three-year moving averages from March CPS.
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Fig. 3.2 Earnings of white males age 25-34: Ratios at various education levels,
compared to high school graduates, 1964-1988

Note: Data are three-year moving averages from March CPS.

and detail of federal educational statistics make it impossible to produce a
comprehensive account of the influence of these factors; in fact, the data have
not been good enough to provide a definitive and timely account of trends in
college access of major population groups, such as those defined by race,
gender, and family income (Hauser 1991a, 1991b). For example, accounts of
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post-1970 trends in the college attendance of blacks and whites range widely:
there have been no adverse trends for blacks, or none that could not be ex-
plained by the decreasing selectivity of high school graduation (Hu 1991);
there was an anomalous upward bubble in black college attendance in the
middle 1970s, after which things returned to the level of the late 1960s (Pe-
lavin and Kane 1990; Koretz 1990); after the middle 1970s there was a decline
in college enrollment among 18- and 19-year-old blacks, but this was offset
by delayed entry into college (Kane 1991a, 1991b); and there was a decline in
black college entry after the middle 1970s, from which there has been little or
no recovery (Jaynes and Williams 1989; Carter and Wilson 1990; Mortenson
1991; Hauser and Anderson 1991; Hauser, in press).

In this essay, I take a fresh look at trends since 1972 in college entry by
gender among black, Hispanic, and white high school graduates. The analysis
is based on a new time series of cross sections from October Current Popula-
tion Surveys (CPS), 1972 to 1988 (Hauser 1991c), in which the records of
high school graduates have been linked to the characteristics of their house-
holds and parents. Using these data, I ask to what degree the observed differ-
ences and trends in college entry among white, black, and Hispanic men and
women can be explained by group differences and trends in social and eco-
nomic background. I first estimate the basic trends in college entry from the
October CPS and compare them with an independent, alternative series from
the March CPS. Second, I describe trends in social background and in house-
hold residence among whites, blacks, and Hispanics. Third, I estimate levels
and trends in college entry, controlling social background, within each racial-
ethnic group, and I assess the importance of social background in the observed
trends. Fourth, I estimate a pooled equation in social background across all
the groups and use it to compare levels and trends in college entry among the
groups.

My analyses lead to four major findings and a caution about our ability to
monitor future trends in college entry. First, there has been an almost contin-
uous increase in women’s chances of college entry relative to those of men
from the early 1970s to the late 1980s. This gain cuts across racial and ethnic
lines; it is virtually the same among whites, blacks, and Hispanics. Among
dependent high school graduates, women’s chances of college entry have ex-
ceeded those of men in every year since 1975. Second, the chances of college
entry among white men declined from the early 1970s through 1980, and they
subsequently recovered to match the high levels of the Vietnam War era.
Thus, the chances of college entry among white men and women have grown
to unprecedented levels. Third, blacks’ chances of college entry relative to
those of whites rose from 1973 to 1978 and declined thereafter to levels at or
below those of the early 1970s. The growth of the 1970s was accelerated by
steady improvements in the educational attainments of black parents and by a
decline in the size of black families; the decline of blacks’ chances of college
entry in the 1980s was moderated by continuing improvements in social back-
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ground. Together with other available evidence, these findings suggest that
net increases in the cost of college attendance are the major factor in the de-
cline of blacks’ chances of college entry. Fourth, when social background is
controlled, the chances of college entry among Hispanics exceed those among
whites from the early 1970s through the late 1980s, while the chances of col-
lege entry among blacks exceed those among whites from the early 1970s
through the early 1980s. The decline in college entry among blacks has
brought their chances just below those of socially and economically similar
whites, while Hispanics’ chances of college entry are consistently much
higher than those of comparable whites or blacks.* These findings raise diffi-
cult questions about efforts to increase the chances for educational and eco-
nomic advancement among blacks and Hispanics. Should efforts to increase
minority opportunities rest with the achievement of statistical parity? Or
should public policy, recognizing disparities of social background as well as
uneven rates of advancement in educational, economic, social, and political
status, tolerate or even encourage minority advantage in school transitions?
Finally, while it is important to continue to monitor trends and differentials in
the chances of college entry among men and women and across racial and
ethnic groups, a recent change in the content of the October Current Popula-
tion Survey will substantially reduce the statistical reliability of the data series
after 1988. Unless the previous content of the CPS is restored, or alternative
data series become available, we will be less able in the future than in the past
to monitor year-to-year changes in the transition from high school to college
(Hauser 1991b).

Racial and ethnic differences are important, both because of their obvious
relevance to issues of equity and equality of opportunity and because of their
implications for the future American economy. The demographer’s stock in
trade is the explanation of differences by population composition. If minori-
ties are less successful in educational transitions than whites, or even if im-
provements in the status of minorities occur slowly, the growing share of mi-
norities in the American population will itself reduce the educational
attainment of the future work force.

Much of my analysis focuses on trends in college entry since 1972, the first
year in which it was possible to identify Hispanics consistently in the October
CPS. As shown in figure 3.3, the share of minorities among high school grad-
uates has grown steadily. From 1972 through 1988, Hispanics grew from 4.3
to 6.5 percent of high school graduates, and blacks grew from 10.3 to 14.3

3, Cameron and Heckman'’s discussion (in this book) is irrelevant to any but the last of my
conclusions, and it ignores many of the analyses reported herein. Selection into high school grad-
uation obviously affects ethnic differentials in college entry, but it is not a likely source of trends
in ethnic differentials during the 1970s and 1980s. Also, Cameron and Heckman offer little evi-
dence that effects of social background on college entry differ between dependent and nondepen-
dent graduates.
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Fig. 3.3 Race and ethnicity of recent high school graduates: 19721988

Note: Data are three-year moving averages for youth in October CPS.

percent of high school graduates. Obversely, the share of whites (and others)
has declined from 85.5 percent to 79.2 percent.* This change in composition
stems in part from increasing rates of high school completion by minority
youth, but it is also fed by changes in the racial and ethnic composition of
birth cohorts. The shift in population composition will continue. In 1972,
Hispanics were 6.7 percent of five- and six-year-olds, and blacks were 14.3
percent of five- and six-year-olds (U.S. Bureau of the Census 1974, table 1).
In 1988, Hispanics were 11.2 percent of five- and six-year-olds, and blacks
were 15.3 percent of five- and six-year-olds (U.S. Bureau of the Census 1990,
table 1). Thus, before the turn of the century, these disadvantaged minorities
will constitute about one-quarter of persons reaching adulthood in the United
States.’

3.1 Data on College Entry

The Current Population Survey of the Bureau of the Census is a large na-
tional survey of the civilian, noninstitutional population, currently covering

4. Unless otherwise noted, all data reported herein are based on tabulations from public-use
versions of the March or October CPS.

5. The percentages of Hispanics and blacks are not additive in published tabulations of the U.S.
Bureau of the Census because persons of Hispanic origin may be of any race. However, in the
independent analyses reported here, I have given precedence to blacks in order to construct a
mutually exclusive and exhaustive racial-ethnic classification. That is, all blacks are classified as
black, and Hispanics are all classified as nonblack. Only about 5 percent of Hispanics identify
themselves as black in the CPS (U.S. Bureau of the Census 1988). “White” is used throughout to
refer to persons who are neither black nor Hispanic.
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about 55,000 households each month. Each October it fields an educational
supplement that ascertains the school enrollment status of persons aged three
to thirty-four. Aside from standard labor force and employment variables, the
educational supplement ascertains race-ethnicity, sex, age, highest grade of
school completed, current grade or year in school, year of high school com-
pletion, and school enroliment status in the previous October. The CPS treats
children who are living in group quarters while away at school as if they were
living in their parents’ households, and it is thus feasible for us to attach the
social and economic characteristics of parents and parental households to chil-
dren who are living in their parents’ households or away at school.®

There are some problems in using the CPS data to measure adolescent edu-
cational transitions. The samples become excessively small and statistically
unreliable when we try to focus on key transitions, especially among minority
groups. Family income is not measured well,” and academic ability is not
measured at all. We lose the link with parents when children leave their par-
ents’ household and do not live in group quarters at school. The CPS does not
cover persons in the military or in institutions, such as prisons and jails, that
now house a substantial minority of young adults. The CPS tells us little about
the schools or colleges in which students are enrolled; we learn only whether
enrollment is at a two-year or four-year public or private institution. Other
recent content changes have further reduced the usefulness of the October data
(Hauser 1991b). At the same time, unlike the institutional or longitudinal sur-
veys of the National Center for Education Statistics, the October CPS does
provide annual data on college entry and enrollment.

For many years, the October CPS has included a question about the year of
high school graduation of persons aged 14 to 24; together with current college
enrollment data, this permits a highly focused look at the transition from high
school to college. We can ask what share of each year’s high school graduates
was enrolled in college in the following October. Most of these graduates are
young enough to be dependents at the time of the survey, so their records can
be linked with those of their parents. Unlike age-specific rates of college par-

6. I have created uniformly formatted versions of this file for the years 1968 to 1989 (Hauser
1991c). However, the present analysis covers only the years 1972 to 1988 because Hispanics were
not identifiable before 1972, and the 1989 data became available too late to be included.

7. The October CPS family income variable is probably the worst income measure obtained in
any major federal statistical program; yet it is the main economic measure used in the measure-
ment of access to postsecondary education. It is a CPS control card item, which means that it is
asked of anyone entering the sample for the first time in a calendar year. The item is a single
question about family income in the 12 months preceding sample entry, not in a calendar year, and
the responses are coded in broad groups. By contrast, the March CPS now ascertains about a
dozen specific sources of income in the preceding calendar year, and the Survey of Income and
Program Participation (SIPP) ascertains more than 50 sources of income. For this reason, among
others, I have given no precedence to family income among the several socioeconomic back-
ground variables used in the analysis. I have also introduced two more reliable, long-term mea-
sures of economic standing: housing tenure (own versus rent) and household head’s occupational
status. The former is a proxy for wealth, while the latter is a proxy for permanent income; neither
of these variables was used in Cameron and Heckman’s analysis of the NLSY data.
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ticipation, enrollment, or attendance, college entry rates are both timely and
specific (Hauser 1991b).

One problem with this series is that it is ordinarily based on the experience
of a single cohort of high school graduates as reported in a single October
CPS (Jaynes and Williams 1989; Mortenson 1990); thus, the number of ob-
servations and their statistical reliability are limited. There are typically about
2,100 recent high school graduates in an October CPS, of whom about 200
are black and one hundred are Hispanic. While it is possible to draw valid
conclusions when the data are cumulated over a period of years, the data are
not reliable in any one year for minority groups or for other similarly small
subpopulations. There is a trade-off between timeliness and specificity on one
hand and reliability on the other.

To increase the statistical reliability of the college entry series, I used a
feature of the October design that has recently been dropped. Until 1988, the
CPS identified the calendar year of high school graduation for several years
preceding the calendar year of the survey. Using this question, plus other
questions on highest grade attended and college enrollment in the preceding
year, I pooled reports from each year’s CPS about college enrollment in the
previous October by the high school graduating class of the preceding year
together with the contemporaneous reports about the college enrollment of
that year’s class. There are changes in population coverage between the first
and second year after high school graduation because some youths leave their
parents’ home to join the military, form independent households, or for other
reasons. Thus, I estimated trends in college entry using a statistical model that
takes the effect of the coverage difference into account.® In 1988 the Census
Bureau dropped the detailed responses to the question about year of high
school graduation, retaining only the distinction between graduates in the cur-
rent year and in any previous year. Thus, in future years, it will not be possible
to pool observations across years as I have done in the present analysis.

3.2 Trends in College Entry

Figure 3.4 shows the college entry series for black, Hispanic, and white
men and women from 1972 through 1988.° The estimated proportions enter-

8. Before pooling the contemporaneous and retrospective reports, I tested for interaction effects
between the effects of graduation year and year of report within each racial-ethnic group; there
were no statistically significant interactions. Because there is 50 percent overlap in CPS house-
holds in the same month from one year to the next, this procedure does not double the precision
of the estimates, but it is a substantial improvement. Effects of year of report have been included
in all models used in the present analysis, but all reported estimates are normed on contempora-
neous reports.

9. The estimates are based upon samples of 6,102 blacks, 2,801 Hispanics, and 50,348 whites
(and others, e.g., Asians and American Indians) from the October Current Population Surveys,
1972 to 1988. All of the reported analyses are based upon the logit model for individual observa-
tions. Graphical displays of time series were constructed by taking three-year moving averages of
predicted logits or of predicted contrasts between logits. The analyses were carried out without
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Note: Data are three-year moving averages of model estimates from October CPS.

ing college are based on a logit model that specifies effects of sex, race-
ethnicity, sex by race-ethnicity, the interactions between year of graduation
and race-ethnicity, and the interactions between year of graduation and sex.
Although the model includes the two-way interactions among sex and race-
ethnicity, these terms were not statistically significant (L? = 3 with 2 df).
That is, gender differences in college entry were essentially the same among
whites, blacks, and Hispanics. Furthermore, the three-way interaction effects
among sex, race-ethnicity, and year of graduation were of borderline statisti-
cal significance, and these were not included in the model.'® That is, although
some trends in college entry differed by gender and some by race-ethnicity,
gender differences in the trends were similar within each racial-ethnic group.
The absence of interactions or trends in interactions between race-ethnicity

any correction for a sampling design factor. For this reason, the analysis may give undue impor-
tance to small differences among time periods or among racial-ethnic groups. Among graduates
for whom there were contemporaneous reports of October enrollment, family income refers to the
previous 12 to 15 months—that is, the period during which college entry decisions were most
likely to have been made. However, among graduates with retrospective enrollment reports, fam-
ily income pertains to the year after high school graduation.

10. While these effects are nominally statistically significant with p = 0.01 (L* = 44 with 32
df), they are not large enough to reject null under a Bayesian information criterion,
bic = L* — df X In(N) = — 308, where negative values of bic suggest that the model is accept-
able (Raftery 1986). Furthermore, since the data include two observations for each household
covered in both the contemporaneous and retrospective reports of college attendance, the chi-
square test statistic is too large by a factor of about one-third, even without an adjustment for the
sample design factor.
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and gender is an important finding, for it disconfirms some highly publicized
claims about the distinctive problems of black men. If black men are at a
disadvantage with respect to college entry, it is because, like black women,
they are black and, like white men, they are men; there is no unique effect on
college entry nor a unique trend associated with being both black and male."!

Figure 3.4 shows distinct trends for blacks, whites, and Hispanics, along
with distinct differences from those trends between men and women of each
racial-ethnic group. Whites of both sexes enjoyed consistently higher chances
of college entry than any other group, except that college entry chances of
white women were less than those of Hispanic men early in the 1970s. Col-
lege entry chances of white men declined throughout the 1970s but recovered
dramatically after 1980, when the chances of college entry among white men
and women rose in parallel. College entry chances of Hispanics peaked in the
middle 1970s and have been essentially stable since then, possibly excepting
a recent increase. College entry among blacks rose during the 1970s but de-
clined from 1979 to 1983, after which they may have recovered some of the
earlier loss; however, through most of the period, the college entry chances of
blacks have been less than those of whites or Hispanics.

Even though the series in figure 3.4 are based on a constrained model, it is
difficult to follow as many as six trend lines. Figure 3.5 shows the college
entry series for white men on a logarithmic scale, along with three other series
that document major effects on the trends: women versus men, blacks versus
whites, and Hispanics versus whites.!? That is, the male-female comparison
holds for whites, blacks, and Hispanics, while the black-white and Hispanic-
white comparisons hold for men and women. The college entry chances of
white men declined in the last half of the 1970s and then rose by 1988 to a
peak above that of the 1970s. In the mid-1970s, about 53 percent of white
men entered college; the college entry rate dropped to 50 percent by 1980 but
increased to 60 percent in 1988. The series shows growth in black college
entry chances relative to those of whites during the 1970s, with a peak late in
the decade. At the peak, the college-going chances of blacks were almost
equal to those of whites. But the peak was followed by an equally rapid de-
cline that lasted through the first half of the 1980s. Hispanic enrollment
chances follow those of whites more closely than do those of blacks. Hispanic
chances of college entry converged upward toward parity with those of whites
by the middle 1970s. After this peak, they declined to a level about 5 percent-
age points less than whites until the middle 1980s, after which the series ap-
pears to fluctuate unreliably. Women’s chances of college entry grew steadily
relative to those of men from the early 1970s through 1983; in the early 1980s,
women enjoyed greater chances of college entry than men. After 1983, wom-

11. Similarly, there is no unique advantage in being both white and female; compare Koretz
(1990).

12. Although figure 3.5 shows series on two different scales, the metric and range of each scale
are the same.
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Fig. 3.5 Effects of sex and race-ethnicity on college entry: Recent high school
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Note: Data are three-year moving averages of model estimates from October CPS.

en’s college entry chances declined to a level slightly below those of men, but
they reached a new peak later in the decade.

These series do not measure whether individuals ever entered college but
only whether they entered in the fall after high school graduation; this is a
weakness of the CPS since, as Kane (1991a, 1991b) and Hauser (1991b) have
shown, the black-white gap in college entry closes to some degree through
delayed enrollment. If disadvantaged groups delay college entry, then a de-
cline in the initial transition from high school to college need not lead to a
decline in the chance of ever entering college. On the other hand, the costs of
delayed or prolonged schooling are real and should not be ignored. It is also
difficult to come up with a later measure of college entry that does not con-
found the effects of delayed entry with those of prolonged or part-time attend-
ance (Hauser 1991b), and it is impossible to maintain the CPS linkage be-
tween youth and their parents’ households much beyond the completion of
high school.

Fortunately, we can check the findings in figure 3.5 against an entirely in-
dependent and cumulative measure of college attendance. Figure 3.6 shows
time series from the March CPS, corresponding to those in figure 3.5 but
based on the share of high school graduates who ever enrolled in college by
ages 21 to 24. The share of men entering college is less here than in the series
in figure 3.5, and the college-going chances of blacks and Hispanics relative
to whites are also less. These differences may be attributable to the inclusion
of reported high school graduates who completed the 12th grade late or earned
a high school equivalency. Such persons are less likely than on-time graduates
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Fig. 3.6 Effects of sex and race-ethnicity on college entry by age 21-24: High
school graduates, 1972-1986
Note: Data are three-year moving averages for persons age 21-24 in March CPS.

to enter college, and there are relatively more of them among blacks and His-
panics than among whites. Aside from these differences, there is substantial
similarity between the shapes of the trends shown in figures 3.5 and 3.6, al-
though those shown in figure 3.6 are smoother because of the four-year width
of each age cohort. In figure 3.6 as in figure 3.5, there is a fall and rise of
college attendance among white men, a rise and fall among blacks relative to
whites, and sustained growth among women relative to men. There is less
similarity between the immediate and cumulative series for Hispanics, whose
college chances relative to whites follow an irregular downward trend. It is
not clear whether the Hispanic series are simply unreliable or whether there
are real differences in trend between immediate and cumulative college entry.

3.3 Trends in Social Background

Social background composition is a highly significant source of group dif-
ferences and of historic changes in educational attainment (Hauser and Feath-
erman 1976; Mare 1979; Kane 1991b). In this section of the analysis, I de-
scribe differentials and trends in the social background characteristics of high
school graduates that are obtained in the October CPS; in the next section, I
present estimates of the effects of these characteristics on college entry. These
variables include geographic location, age, household structure, and parental
education, occupation, income, and housing tenure. Geographic location and
age have been measured for all of the graduates, without regard to their resi-
dence in parental households (hereafter, dependency). I have ignored nonde-
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pendent graduates in describing the other background characteristics. Note
that the population is high school graduates, not all youth, and that high
school graduation is differentially selective among whites, blacks, and His-
panics; that is, in recent years, graduates represent about 90 percent of whites,
80 percent of blacks, and 60 percent of Hispanics (Frase 1989). When I pre-
sent trends in social background (in figures 3.7 through 3.12), I present time
series for racial-ethnic groups only; but when I show the effect of these trends
on college entry (in figures 3.13 through 3.15), I present time series for racial-
ethnic groups by gender. One can assume that, with minor exceptions, the
social background of men and women in any racial or ethnic group is the
same, and that is why I have not shown trends in social background by sex.
We cannot expect gender differences in social background composition to ex-
plain gender differences in entry to college because there has been very little
difference in the selectivity of high school graduation by gender.

3.3.1 Metropolitan Location

Metropolitan location may indicate proximity to institutions of higher edu-
cation, differences in the quality of schooling, and access to labor market
opportunities that compete with college entry. Figure 3.7 shows the distribu-
tion of white, black, and Hispanic graduates by metropolitan location. For
this analysis, the 17 largest Standard Metropolitan Statistical Areas in 1970
were designated as metropolitan. Graduates were classified as residents of the
central cities or suburban rings of those areas or as “other,” even though they
may have lived in smaller metropolitan areas. White graduates became less
likely to live in the large metropolitan areas between 1972 and 1988, but there
appear to have been no reliable changes in the metropolitan location of blacks
or Hispanics.'* Blacks and Hispanics were far more likely than whites to live
in the large metropolitan areas, and within those areas, they were more likely
to live in central cities than in suburban rings.

3.3.2 Regional Location

Regional location may affect access to higher education through differential
access to low-cost public colleges or community colleges, and regional differ-
ences in access may also differ among racial-ethnic groups, as in the case of
the traditionally black colleges in the South. Figure 3.8 shows no substantial
shifts in the regional location of white, black, or Hispanic graduates from the
1970s through the 1980s, but there are consistent regional differences in the
location of the three groups. Whites are more evenly distributed across
the four major census regions, while blacks remain highly concentrated in the
South and underrepresented in the West. Hispanics are highly concentrated in
the West and South and are underrepresented in the North.

13. There is anomalous variation in several of the series for Hispanics, and I have ignored it
throughout as a result of the small numbers of Hispanic graduates covered in the CPS.



74 Robert M. Hauser

Whites
100 \
80
g» P
[
[
o
o 4
. &
2 “ AAIYY
2972 1974 1976 = :9!7; ':BBO 1882 1984 1986 1988
Blacks
100 \
80
. \
]
[
S
(]
o

-

(KK IR KX (AR
R OO OEEES

55 S (RN tods
Patele%a20%00 2aletolelotelet tateelate 20 el piatolele 0l ol lelele%etelete

0 K
1972 1974 1976 1978 1980 1982 1984 1986 1988
Hispanics

100 \<

Percentage

. _

RRAN

0
1972 1974 1976 1978 1880 1882 1984 1986 1988

BIRing EACentral City NOther

Fig. 3.7 Trends in metropolitan location by race-ethnicity: Recent high school
graduates, 1972-1988

Note: Data are three-year moving averages of residence in 17 largest metropolitan areas among
youth in October CPS.




75 Trends in College Entry

" \\\\\\>§\
s

SRSLRRRIIRRRKEA]

Percentage
8 3 -]
/ 3
9
&
-

. 7

xxxxxxx retetedele

0
1972 1974 1976 1978 1980 1982 1984 1986 1988

Hispanics

100

Percentage

?972 1974 1976 1978 1980 1982 19684 1986 1988
BEast PANorth RSouth XWest

Fig. 3.8 Trends in regional location by race-ethnicity: Recent high school
graduates, 1972-1988

Note: Data are three-year moving averages for youth in October CPS.



76 Robert M. Hauser

3.3.3 Age of Graduates

Among whites the age at high school completion increased slightly from
1972 to 1988. Later graduation may lower the chances of college entry be-
cause it is a proxy for previous academic problems or for greater family re-
sponsibility, economic independence, or labor market opportunity. As shown
in figure 3.9, the share of white graduates less than 18 years old has declined
steadily, while the share aged 19 or more has increased. This may be a result
both of increasing school retention and of increased reporting of high school
equivalency as graduation. There are fewer signs of reliable trends among
blacks or Hispanics, but the age at high school completion is higher among
the minority groups. Even in 1988 about 20 percent of white high schcol
graduates were 19 years or older, but during the 1970s and 1980s roughly 25
percent of black graduates and 30 percent of Hispanic graduates were that old.

3.3.4 Household Structure

For consistency in the analysis, I arranged the household data for dependent
children so there was always a record for a household head. If there were a
householder and spouse present, I defined the male as the household head and
the female as the spouse of head. In the few cases where there was a male
householder but no spouse, the male was also defined as the head; if no male
householder or spouse was present, I defined the female as the head. Thus, by
construction, there were no data for the spouse of head in single-parent house-
holds.

Figure 3.10 shows time series in three measures of household structure: the
share of female-headed households, the share of household heads without oc-
cupations, and the mean number of children in the household. The share of
white graduates living in female-headed households grew from about 15 to 20
percent from 1972 to 1988, while that of Hispanics grew from about 20 per-
cent to more than 30 percent.!* Black graduates were far more likely than
whites or Hispanics to live in single-parent households; their share of female-
headed households grew from 40 percent to more than 50 percent between
1972 and 1980, and it appears to have been stable thereafter.

Only about 7.5 percent of the household heads of white graduates were
without occupations as reported in the CPS, while nearly one-quarter of black
household heads were without occupations. The share of Hispanic heads with-
out occupations was between that of whites and blacks. The share of white
heads without occupations was essentially stable from the 1970s through the
1980s, but that among blacks was appreciably higher from the late 1970s
through the early 1980s.

The number of children in the household included persons 18 years or less
in age, plus the reference person if he or she was 19 or older. This is a proxy

14. T doubt the reliability of the rapid increase in female-headed households among Hispanic
graduates in the late 1980s.
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measure of the size of the sibship, which is known to lower educational
chances, but it excludes older siblings and those who have left the parental
household.!* Excepting a brief rise among blacks from the early to middle
1970s, this measure of demand for household resources decreased steadily
among all three racial-ethnic groups from the 1970s through the 1980s. The
number of children was consistently lower among whites than among blacks
or Hispanics. The number of children was initially greater among blacks than
among Hispanics, but those two series converged early in the 1980s.

3.3.5 Parental Schooling

Figure 3.11 shows trends in the completed schooling of parents of high
school graduates. Consistent with the long-term secular growth of schooling,
there are steady increases in the average levels of school completion among
the fathers and mothers of white and black high school graduates.'s There is
much less evidence of a trend among the parents of graduates of Hispanic
origin, and the educational attainments of Hispanic parents are consistently
less than those of black or white parents. One reason for the lesser growth in
schooling among parents of Hispanic graduates, and for some of the other
distinctive characteristics of the Hispanics in this population, may be the con-
tribution of new immigrants. Unfortunately, the CPS data do not include a
measure of nativity or of date of immigration, so it is not possible to distin-
guish trends in the characteristics of the native population from those of im-
migrant groups.

3.3.6 Parental Socioeconomic Status

Figure 3.12 shows trends among the parents of high school graduates in
four measures of socioeconomic status: occupational status (on the Duncan
[1961] socioeconomic index [SEI] for occupations),'” heads with farm occu-
pations, annual household income, and home ownership. Father’s occupa-
tional status affects children’s educational and occupational chances, and
among whites its influence on postsecondary schooling is about as large as
that of parents’ income or education (Sewell and Hauser 1975; Featherman
and Hauser 1978). Mean occupational status of the household head was con-
sistently higher among whites than among blacks or Hispanics. The mean for
whites was around 40 to 45 points—roughly the level of self-employed cab-
drivers, electricians, construction supervisors, and policemen—while that for

15. Thus, some dependent college students in the household were not counted.

16. Also, see Hauser and Featherman (1976) and Hauser and Anderson (1991).

17. The SEI is a weighted average of occupational education and income in which the weights
have been chosen to predict a survey-based measure of occupational social standing. The version
of the scale used here was constructed for 1970-basis census occupational titles by Stevens and
Featherman (1981), using characteristics of occupations in the 1970 census and prestige measures
obtained by Siegel (1971) from surveys by the National Opinion Research Center in the mid-
1960s. It was updated for 1980-basis census occupation titles by Stevens and Cho (1985).
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graduates, 1972-1988
Note: Data are three-year moving averages for dependent youth in October CPS.

blacks and Hispanics was about 25 to 30 points—roughly the level of office
messengers, brickmasons, plasterers, ushers, and oil refinery laborers. There
was no consistent evidence of a trend in status among Hispanics, but that of
blacks and of whites grew from the 1970s through the 1980s.

The prevalence of farm occupations declined among white and black house-
hold heads, but it fluctuated wildly among Hispanics. Historically, farm youth
obtain less schooling than persons with otherwise similar social and economic
background. However, the negative effects of farm background have gradually
declined among blacks and whites, and the effect of farm background on edu-
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cational attainment is positive for white men bom after the middle 1930s
(Hauser and Featherman 1976, 109, 114).'® Thus, in recent cohorts, one
might expect the decline in farm origins to reduce chances of college entry.

18. The effects of farm background depend on the position of farm occupations in the Duncan

scale, which reflects the low levels of schooling and income among farmers. Farm occupations
rate lower in socioeconomic status than they do in prestige, as determined by popular ratings of
occupational standing. However, the changing influence of farm background on schooling is not
an artifact of changes in the position of farmers in the Duncan scale. Farm youth used to fare even
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Household income is a key variable in economic analyses of college entry,
as well as a trigger of eligibility for financial aid. However, previous research
has shown that parents’ incomes are by no means dominant among the socio-
economic variables affecting chances of postsecondary schooling (Sewell and
Hauser 1975, Hauser, Tsai, and Sewell 1983). The CPS household income
item is not of high quality (Hauser 1991b), and this adds to my doubts about
its significance in the present analysis. There were great differences in house-
hold incomes among whites, blacks, and Hispanics; figure 3.12 shows that in
constant 1988 dollars white families earned about $30,000, Hispanic families
about $16,000, and black families about $13,000. White household income
declined slightly from 1972 to 1975, rose through 1978, and declined again
through 1983, after which it rose almost to the level of the early 1970s. Black
household income declined from the mid-1970s through 1983, after which it
appears to have grown sharply back to the levels of the early 1970s.

Home ownership is a crude measure of wealth; thus, we would expect it to
increase the chances of college entry. The racial-ethnic differentials in home
ownership are similar to those in household income. Nearly 90 percent of
white high school graduates came from families in owner-occupied housing,
compared to about 60 percent of blacks and 70 percent of Hispanics. There is
no evidence of a trend in home ownership among the families of white gradu-
ates. It may have declined among blacks and Hispanics from the middle 1970s
through the middle 1980s, but some of the year-to-year fluctuations appear
too large to be credible.

It may be useful to summarize the major differentials and trends in social
background. As expected, white graduates are better off than black or His-
panic graduates in almost every way: they are younger; they are less likely to
come from single-parent households or households without an employed
head; they come from households with fewer children; and their parents are
better educated, hold higher-status jobs, make more money, and are more
likely to own their own homes. It is less easy to characterize differentials be-
tween blacks and Hispanics. Blacks are more likely to come from single-
parent households or households without an employed head; their household
incomes are lower; and their rates of home ownership are less than those of
Hispanics (except in 1987 and 1988). On the other hand, black parents have
more schooling than the parents of Hispanic graduates. Among all three
racial-ethnic groups, the prevalence of female-headed households increased
during the 1970s and 1980s, while the number of children in the household
decreased. Among white and black graduates, parental schooling and occu-
pational status increased, while farm background decreased; but these trends
appear not to have occurred among Hispanics. There is no uniform trend to-

worse than one would expect from their fathers’ low level of occupational status, and they now
fare better.
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ward improvement or deterioration in social background among any of the
racial-ethnic groups, but one might expect, given the importance of parental
schooling and family size, that there was a general improvement in the predis-
posing conditions of family background for college entry among whites and
blacks.

3.4 Social Background and College Entry

In order to measure the influence of social background on college entry, 1
first carried out separate analyses for white, black, and Hispanic graduates.
The estimates are based on a logistic regression equation that also includes
effects of year of graduation and of the year of the survey report but no inter-
actions between gender and the year of the survey report. Recall that charac-
teristics of the household and its members, other than the reference person,
were treated as missing for all graduates who were not classified as depen-
dents. Estimated effects of variables other than age, sex, and regional and
metropolitan location pertain only to dependent graduates, and those effects
could be somewhat different among all graduates. Within each racial-ethnic
group, I recoded the characteristics of nondependents at the mean values of
the variables for dependent graduates. Thus, the estimated effects of nonde-
pendency contrast the college entry of nondependent graduates with the col-
lege entry of the average dependent graduate in that racial-ethnic group.'
There were also some households for which income was not reported, some
heads without occupations, and a large number of female-headed households
where, by construction, there were no data for spouse’s education. In these
cases, I recoded the missing cases at the mean values for nonmissing cases in
the racial-ethnic group and introduced a dummy variable for the cases with
missing data. Thus, within each racial-ethnic group, the dummy variable for
female-headed household contrasts the college-going chances of graduates
from female-headed households with those of graduates from two-parent

19. Obviously, the data for nondependents add no information to the models about the slopes of
variables for which those data were missing, but they do add information about the effects of sex,
race, age, dependency status, regional and metropolitan location, and year of high school gradu-
ation. This use of data for nondependent graduates is, unfortunately, ignored in Cameron and
Heckman’s commentary. I looked for interactions between year of report and the effect of each
social background variable in each racial-ethnic group. Different effects could result from differ-
ences in dependency status between the year of high school graduation and the following year,
when dependency is less prevalent, or they could result from differences in the temporal referent
of the background variable (e.g., to the year of high school graduation or the following year). In
a global test, none of the slope differences is statistically significant. The effect of family income
is significantly less in the second than in the first year among blacks but not among whites, nor are
slope differences of housing tenure or occupational status significant among blacks or whites.
These tests give very little support to Cameron and Heckman’s findings about dependency status
and the effects of family income in the NLSY. As in my analysis, Cameron and Heckman find no
appearance of slope differences for any variable other than family income and they do not report a
test of the significance of the observed differences.
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households whose mothers had completed the average level of schooling
among mothers in such households.?

Table 3.1 shows estimated effects of social background and dependency
status on college entry in each racial-ethnic group. Dependent women are
more likely than men to enter college in all three groups, and the effect is
largest among blacks and smallest among Hispanics; however, the interaction
effect of sex with race-ethnicity is not statistically significant. Nondependent
youth are much less likely to enter college than dependent youth, and in every
group this effect is even larger among women than among men.?! The interpre-
tation of these effects is problematic because nondependency may be an effect,
rather than a cause, of college entry. Graduates may be living in independent
households because they have not entered college, rather than not attending
college because they are no longer dependents. This does not affect other es-
timates in table 3.1, except in the cases of age and of regional and metropoli-
tan location, because the other estimates pertain only to dependent graduates.
However, dependency status does affect the overall comparison of male and
female college entry chances, and it could affect the comparisons among
whites, blacks, and Hispanics. Thus, in a later section of the analysis, I com-
pare trends and differentials in college entry between men and women and
among the racial and ethnic groups in the full model with trends and differen-
tials under simpler specifications of the association of dependency status, sex,
and race-ethnicity with college entry.

The effects of central city and nonmetropolitan residence are expressed as
deviations from college entry among suburban residents in large metropolitan
areas. Central city residence increases the chances of college entry among the
small minority of white youth from central cities (compare figure 3.7) but not
among black or Hispanic graduates. The positive effects among blacks and
Hispanics are not statistically significant, but they are also not significantly
different from the effects among whites. Among all groups, college-going
chances are slightly lower outside the large metropolitan areas than in their
suburban rings, and there are no significant differences among the groups in
these effects.

The effects of regional location are expressed as deviations from the
chances of college entry in the East. Here, there is substantial heterogeneity
among racial-ethnic groups that deserves more detailed study. Whites’ college
entry chances are similar in the South and East, but they are better in the West

20. For nondependent graduates, the dummy variables for missing data were assigned the arith-
metic means of those variables among dependent youth.

21. Because the model interacts sex with dependency status, the main effect of sex pertains to
dependent women. For example, among white dependents, the effect of being female is an in-
crease of 0.161 in the log-odds of college entry. Being nondependent reduces the log-odds of
entering college by 1.060, and being a nondependent female reduces the log-odds by an additional
0.629. Thus, among white dependents, women have an advantage of 0.161 over men in the log-
odds of college entry; among white nondependents, women have a disadvantage of
(0.161 — 0.629 =) —0.468.
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Table 3.1 Effects of Sex, Nondependency, and Social Background on College Entry:
White, Black, and Hispanic High School Graduates
White Black Hispanic

Variable Effect SE* Effect SE Effect SE
Sex (female = 1, male =0) 0.161 0.022 0.243 0.059 0.032 0.088
Nondependency

Nondependent ~1.060 0.055 -—0.195 0.190 -0.278 0.220

Female nondependent -0.629 0.054 —0.736 0.190 -0.479 0.220
Metropolitan location (relative to

suburban ring)

Central city 0.186 0.047 0.045 0.108 0.194 0.150

Not large metropolitan —0.133 0.027 —0.137 0.106 —0.053 0.123
Region (relative to East)

North —-0.108 0.027 -0.271 0.092 -0.514 0.181

South —0.041 0.028 —0.134 0.086 —0.265 0.142

West 0.119 0.032 0.264 0.113  —0.308 0.133
Age -0.183 0.010 -0.127 0.022 -0.116 0.027
Female-headed household -0.170 0.031 -0.113 0.068 0.061 0.114
Head without occupation 0.066 0.044 0.042 0.080 0.045 0.143
Children in household —0.076 0.009 —0.133 0.017 —0.045 0.029
Head’s education 0.158 0.005 0.059 0.011 0.063 0.015
Spouse’s education 0.145 0.007 0.087 0.017 0.005 0.017
Head’s occupational status 0.133 0.007 0.133 0.024 0.158 0.035
Head’s farm occupation 0.414 0.059 0.094 0.229 0.385 0.233
Family income not reported 0.038 0.041 -0.102 0.130 —-0.368 0.200
Family income (log) 0.172 0.020 0.066 0.047 0.203 0.074
Housing tenure (own=1, rent=0) 0.343 0.035 0.360 0.067 0.083 0.106
Sample size 50,348 6,102 2,801

Note: Excepting race-ethnicity, sex, age, regional and metropolitan location, and dependency status, all
variables pertain only to dependent graduates. The effect of occupational status is reported for a unit of
ten points on the Duncan SEI. Dummy variables for year of high school graduation and for retrospective
versus contemporaneous reports are also included in each equation.

*Standard error.

and worse in the North than in the East. Blacks’ college entry chances are
better in the West than in the East, but they are worse in the North and South
than on either coast. Hispanics’ college entry chances are similar in the South,
and West, where they are somewhat worse than in the East, and they are worse
in the North than in any other region. Thus, all groups fare less well in the
North and South relative to the East, while whites and blacks fare better in the
West than in the East, and Hispanics fare worse in the West than in the East.
In general, the regional differences appear to be larger among minority than
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among majority populations; among Hispanics this could be a consequence of
regional differences in the origin of the Hispanic population. However, these
effects are large, and their interpretation is not obvious. This is one of the
reasons I have examined trends in entry separately for each racial-ethnic group
before attempting to compare overall trends and differentials.

There are highly significant negative effects of age on college entry within
each racial-ethnic group, and the effects are significantly less among blacks
and Hispanics than among whites. That is, although late graduation is an ob-
stacle to college entry, it is less so among the less privileged groups, where
late graduation is more common. This suggests that late graduation may have
more heterogeneous sources among minorities—for example, late school en-
try rather than grade retardation. Another possibility is that the greater preva-
lence of late graduation among minority groups may make it less of a handi-
cap than it is among majority whites. Differences in age at high school
graduation may account for part of the difference between whites and minori-
ties in college entry, and the increasing age at high school graduation among
whites may have slowed the growth of college entry.

Residence in a female-headed household has a statistically significant neg-
ative effect on college entry among whites, but its effect among blacks, though
negative, is smaller than that among whites and is not statistically significant.
Among Hispanics, the effect of living in a female-headed household is actu-
ally positive, but it is not statistically significant. The negative effect among
whites is less than the effect of a single year of age and barely larger than the
effect of sex. Thus, net of other family and household characteristics, the ef-
fect of residence in a female-headed household is moderate in comparison
with that of other factors influencing college entry. We do not expect black-
white differences in intact family to contribute substantially to the black-white
differential in college entry, nor do we expect that the increase in female-
headed households substantially reduced growth in college entry. In none of
the racial-ethnic groups does college entry depend on whether the household
head has an occupation.

The number of children in the household has a significant negative effect on
college entry among blacks and whites but not among Hispanics. The effect is
also significantly stronger among blacks than among whites or Hispanics,
Thus, we would expect the black-white difference in number of children to
help explain the difference in college entry, and we would expect the decline
in number of children (figure 3.10) to contribute to growth in college entry
among blacks and whites.

Among whites, both education of head and education of spouse of head
have the expected large positive effects on chances of college entry. The ef-
fects are only about half as large among blacks, but they are still highly sig-
nificant statistically. Among Hispanics, the effect of head’s education is simi-
lar to that among blacks, but there is no significant effect of spouse’s
education. Given the large educational differences among heads of white,
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black, and Hispanic households and the steady growth of schooling among
heads and spouses in white and black households (figure 3.11), we expect that
differentials and trends in parental schooling will contribute substantially to
the explanation of racial-ethnic differentials in college entry and that they will
contribute to growth in college entry among whites and blacks.

Head’s occupational status has similarly large and highly significant effects
on college entry in all three racial-ethnic groups. For example, among whites
the effect of a 10-point increase in occupational status on the Duncan scale,
0.133, is similar to that of a one-year increase in mother’s educational attain-
ment, 0.145. Among blacks and Hispanics, the effect of a 10-point increase
in occupational status is larger than that of a year of schooling of either parent.
Thus, we expect majority-minority differences in household head’s occupa-
tional status (figure 3.12) to help explain racial-ethnic differentials in college
entry, and we expect growth in head’s occupational status among blacks and
whites to contribute to growth in college entry.

Having a household head with a farm occupation contributes positively to
the chances of college entry among whites. Since the effect of a farm occupa-
tion, 0.414, is just about three times that of a 10-point difference in occupa-
tional status on the Duncan scale, 0.133, we can say that the effect on college
entry of being a farm son or daughter is equivalent to a 30-point increase in
the occupational status of farmers, given their placement on the scale. The
estimated effect of head’s farm occupation is less than one-quarter as large
among blacks as among whites, but it is about the same among Hispanics as
among whites; however, none of these intergroup differences is statistically
significant. Since the share of households with farm heads is small in each
racial-ethnic group and the differences among the groups are not consistent
(figure 3.12), we do not expect the effect of farm occupations to explain
racial-ethnic differences in college entry. However, the steady decline in heads
with farm occupations among whites must contribute a modest negative com-
ponent to their trend in college entry.

Family income has a large and significant effect on college entry among
whites and Hispanics but not among blacks, and the effect among blacks is
significantly lower than among whites.?? Thus, one might expect white-
Hispanic differences in family income to account for a positive difference be-
tween their chances of college entry. It is not clear how one ought to interpret
the absence of a family income effect among blacks. One way to put the matter
is that public policy, perhaps among other factors, has eliminated income as a
barrier to college entry among blacks, though not among whites or Hispanics,
even though it has not eliminated the influence of other background factors
that impede college entry—for example, parental schooling, occupational

22. There is no significant effect of missing data on family income among any of the three
racial-ethnic groups. That is, children from households that did not answer the family income
question had chances of college entry that were similar to those of households with average levels
of family income.
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standing, and the presence of other children in the household. On the other
hand, one might say that the parents of black children, unlike those of white
(or Hispanic) children, are unable to improve the college entry chances of
their offspring by earning more money. This is similar to the perverse form of
equality of opportunity for intergenerational occupational mobility that was
experienced by black men in the 1960s (Duncan 1968).2* The family incomes
of white graduates declined from the late 1970s through the early 1980s (fig-
ure 3.12), so we expect family income to have contributed modestly to the
observed trend in college entry among whites. Among blacks, family income
declined from the early 1970s through the early 1980s and then recovered, but
the effect of family income is so small that we do not expect it to contribute
significantly to the observed trend.

Home ownership has similarly large and significant effects on college entry
among whites and blacks but not among Hispanics. Since black households
are less likely than white households to live in owner-occupied dwellings (fig-
ure 3.12), we expect the difference in home ownership to contribute to the
black-white difference in college entry. However, since there is no reliable
trend in home ownership among the racial-ethnic groups, we do not expect it
to contribute to the trend in college entry.

In summary, among background characteristics, only sex, dependency sta-
tus, age, head’s educational attainment, and head’s occupational status have
consistently significant effects on college entry among whites, blacks, and
Hispanics. If we disregard the erratic estimates among Hispanic graduates and
consider blacks and whites alone, we can add number of children in the house-
hold, spouse’s educational attainment, and home ownership to the set of vari-
ables consistently affecting college entry. Differentials in social background
on each of these variables may contribute to racial-ethnic differentials in col-
lege entry. Positive trends in head’s and spouse’s educational attainment and
head’s occupational status, along with the decline in number of children,
probably contributed to growth in college entry from the 1970s through the
1980s. At the same time, increases in age at high school graduation and in
female headship (among whites) may have depressed chances of college entry.
In the next section, we examine the overall effect of changes in social back-
ground on the college entry of whites, blacks, and Hispanics.

3.5 Trends in College Entry with Background Controlled

For each racial-ethnic group, I estimated two logistic regression equations
for college entry. The first equation included only the effects of year of report,
sex, year of high school graduation, and the interaction of sex with year of
graduation. Estimates from this equation give the logs of the odds-ratio of

23. There are large income differentials in college entry among all three racial-ethnic groups,
but they disappear among blacks when other background variables are controlled.
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college entry for men and women in each year. The second equation includes
the same variables as the first but adds effects of the social background vari-
ables and nondependency and the interaction effects of nondependency with
sex. Thus, the effects of social background, but not those of nondependency,
were assumed to be equal for men and women within each ethnic group. With
any fixed configuration of social background, predictions from this equation
estimate the trend in college entry net of changes in social background and
dependency. Using these two equations, I estimated two components of the
trend in college entry for each sex and racial-ethnic group. The first compo-
nent is the trend in college entry net of social background and dependency,
given by the effects of year of high school graduation and of the year by sex
interactions in the second equation. The second component is the trend in
college entry predicted from changes in social background and dependency,
which is given by the differences between the corresponding effects of year of
high school graduation for each sex in the two equations.

Figure 3.13 shows the components of trend in college entry among white
men and women. The upper panel shows the trends net of social background
and dependency status, and the lower panel shows the trends predicted from
social background.> The graph is constructed so the sex difference in college
entry pertains to dependent high school graduates, while the estimated sex-
specific trends pertain to both dependents and nondependents. From 1972
through 1975, dependent white women and men had essentially the same
chances of college entry. From 1975 to 1980, white men’s chances of college
entry declined while women’s chances were stable, but men’s and women’s
chances of college entry rose almost in parallel thereafter. As shown later in
this paper, the difference in men’s and women’s chances of college entry is
largely a result of the differing effects of dependency on their college entry
chances: dependent women are more likely to enter college than dependent
men, while nondependent women are much less likely to enter college than
nondependent men. As shown in the lower panel of figure 3.13, the overall
effect of changes in social background and dependency status was an almost
linear growth in college entry among white men and women. Thus, the ob-
served decline in college entry of whites in the late 1970s (figure 3.4) was less
sharp than it would have been in the absence of changes in social background
and dependency, while the observed growth in their college entry after 1980
was faster than it would otherwise have been.

As shown in the upper panel of figure 3.14, the chances of college entry
among black men and women diverged in the middle 1970s, just as they did
among whites, but in the case of blacks the divergence may have been created
by rapid growth in women'’s chances of college entry. After 1977 there were

24. These estimates are conditional on the assumptions that effects of social background are the
same for men and women except in the case of dependency status, that the effects of social back-
ground and dependency status are constant from 1972 through 1988, and that trends in college
entry among men and women do not differ by dependency status.
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Fig. 3.13 Components of trend in college entry among whites: Recent high
school graduates, 1972-1988

Note: Data are three-year moving averages from October CPS.

parallel declines in the college entry chances of black men and women
through 1983, after which the chances of college entry may have improved.?

25. The separate estimates for black women and men in 1972 and in 1988 are probably too
unstable to permit any firm statements about trends; recall that there are no contemporaneous data
for 1973 nor any retrospective data for 1988. When I pool the estimates of trends for black men
and women, the series shows increasing college entry chances from 1972 to 1975, a sharp de-
crease from 1977 through 1983, and a partial recovery from 1973 to 1988.
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school graduates, 19721988
Note: Data are three-year moving averages from October CPS.

The lower panel of figure 3.14 shows that among blacks, as among whites,
the overall effect of changes in social background and dependency status was
an almost linear growth in the chances of college entry for men and women,
and the growth was faster among blacks than among whites. Thus, the ob-
served decline in black chances of college entry from the middle 1970s
through the early to mid-1980s was muted by rapid improvement in the back-
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ground characteristics of black high school graduates.? Had there been no
such trend in background characteristics, the downturn in chances of college
entry among blacks would have been much larger, and it might have been
detected earlier.

Trends in the components of Hispanics® chances of college entry are shown
in figure 3.15. Unlike whites and blacks, there are no significant sex differ-
ences in the effects of year of high school graduation on college entry when
social background is controlled (L> = 23 with 16 df), so I have displayed
pooled estimates of the trend in the upper panel of figure 3.15. Excepting a
possible small rise and fall in the middle 1970s and some instability after
1985, the series shows essentially no change.

There does not appear to be a consistent long-term trend among Hispanics
toward improvement in social background composition, at least as it relates to
their college-going chances. Although there appear to be improvements early
and late in the series of soctal background composites, I think they are unreli-
able given the lack of consistent change. That is, because cohorts of parents
bear children over a period of years, one would not expect to observe rapid
change in the social background of successive cohorts of high school gradu-
ates, unless there were also drastic changes in selection into high school grad-
uation.?’

3.5.1 Dependency and College Entry

The first three rows of table 3.1 show the interaction effects of sex and
dependency on college entry. Among all three racial-ethnic groups, dependent
women are more likely to enter college than are dependent men. This effect is
small and not statistically significant among Hispanics, but the estimate is also
not significantly different from those for whites or blacks. Nondependents are
less likely to enter college than dependents, regardless of sex and race-
ethnicity. The main effect of nondependency, which pertains to males, is much
stronger among whites than among blacks or Hispanics; it is not statistically
significant in the minority groups. There is an additional effect of nondepen-
dency among women in all three groups, and there are no significant differ-
ences among the groups in this sex interaction.

The effects of dependency would not be of special interest except that my
single-equation model may incorrectly specify that nondependency is a cause,
rather than an effect, of college entry. Even if the equation were wrong in this
way, the error could not seriously affect estimated trends and differentials if

26. As shown by Featherman and Hauser (1976), there is a long-term trend toward improve-
ment in the social background characteristics of blacks—except in the important case of nonintact
families—and there is no reason to link that trend specifically to the post-1954 dismantling of
legally mandated school segregation (compare Kane 1991b).

27. In my current research on trends in high school dropout, I find no evidence of increases in
high school dropout in the early 1970s and late 1980s that could explain sudden growth in the
social background characteristics of Hispanic high school graduates.
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Fig. 3.15 Components of trend in college entry among Hispanics: Recent high
school graduates, 1972-1988
Note: Data are three-year moving averages from October CPS.

there were very few nondependents among recent high school graduates, but
this is not the case. Figure 3.16 shows trends in estimated percentages of
nondependents by sex among whites, blacks, and Hispanics. The estimates
are based on a logistic regression of dependency status on calendar year, year
of report, race-ethnicity, and sex, in which calendar year is permitted to inter-
act with race-ethnicity but not with sex. That is, trends in dependency status
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Fig. 3.16 Percentage of nondependents among recent high school graduates
by sex and race-ethnicity, 1972-1988

Note: Data are three-year moving averages of model estimates from October CPS.

vary across the racial-ethnic groups, but the trends are the same for men and
women within each group.

Rates of nondependency range from about 5 percent to 20 percent across
years and racial-ethnic groups. In general, dependency increased from the
early 1970s through the late 1980s. For example, nondependency decreased
from 19 percent to 14 percent among white women, and it decreased from 8
percent to 3 percent among black men. The only exception to this trend is an
anomalous jump in the series for Hispanics after 1983. Within each racial-
ethnic group, men were consistently less likely to be nondependent than
women were; the sex differential was largest among whites and smallest
among Hispanics. Within each sex, whites were consistently more likely to
be nondependent than blacks were. Presumably, this is a consequence of the
greater economic resources and opportunities of young whites; they are more
able to afford to set up independent households. Similarly, in most years, His-
panic women were less likely to be nondependent than were white women,
but Hispanic men were more likely to be nondependent than were white men.

What are the likely implications of these trends and differentials in depen-
dency for rates of college entry? First, given the negative association between
nondependency and college entry, decreasing rates of nondependency will
tend to increase college entry. This is one component of growth in the back-
ground effects for whites and blacks shown in figures 3.13 and 3.14. Second,
women are more likely to be nondependent than men, but the sex differential
in college entry changes with dependency status. Dependent women have bet-
ter chances of college entry than dependent men, but nondependent women
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have worse chances of college entry than nondependent men. Thus, the effect
of a failure to control dependency status will vary both with the share of
women who are nondependent and the effects of sex within dependency sta-
tus. Because of the ambiguous causal role of dependency status and the op-
posite effects of sex on college entry among dependents and nondependents,
it may be best to be agnostic about the implications of the present analysis for
overall gender differentials in college entry. Third, since whites are more
likely to be nondependent than blacks, the black-white difference in college
entry chances will be understated if we fail to control dependency status.
There may be a similar effect on the Hispanic-white difference in college en-
try, but that is less clear from the findings in figure 3.16 and table 3.1.

3.5.2 Racial-Ethnic Differentials in College Entry

In order to compare differentials in college entry among whites, blacks, and
Hispanics, I estimated logistic regressions in which the effects of social back-
ground were constrained to be equal in each year, in all three racial-ethnic
groups, and among men and women. Because more than 80 percent of high
school graduates were white, the data for whites dominate the estimates, and
in effect the analysis yields comparisons of white, black, and Hispanic rates
of college entry, standardized on the white regressions and conditioned on the
social background composition of the three groups.? Sex and race-ethnicity
were permitted to interact in the equation for college entry, and each of those
variables was permitted to interact with dependency status, but there were no
three-way interactions. The effect of sex differed by calendar year (L? = 40
with 16 df) as did the effect of race-ethnicity (L? = 120 with 32 df), but there
was no three-way interaction among sex, race-ethnicity, and calendar year
(L* = 50 with 32 df). That is, just as in the analyses without controls for
social background, when social background and dependency status were con-
trolled, sex differences in the trend in college entry were similar among
whites, blacks, and Hispanics.

The estimated trends and differentials in college entry among white, black,
and Hispanic men and women are shown in figure 3.17. The estimates are
normed on dependent youth in their year of high school graduation, and I have
evaluated the trends and differentials near the average proportion of college

28. Cameron and Heckman’s complaint about these intergroup comparisons seems overblown.
Obviously, to compare groups only at the grand mean of the regressors would be somewhat arbi-
trary in the presence of strong interactions; the significance of the interactions between race-
ethnicity and the effects of social background, globally or severally, does not establish their im-
portance in the assessment of trends and differentials. For example, note that the trend lines in
figure 3.17 for each racial-ethnic group are similar to those previously estimated independently
within each racial-ethnic group (compare the top panels of figures 3.13, 3.14, and 3.15). The
apparent insensitivity of these trends to the source of estimated background effects is ignored in
Cameron and Heckman’s discussion. It would be useful to supplement the trend analyses reported
here with a parallel analysis, comparing blacks, whites, and Hispanics but using the black regres-
sions as the standard. Having carried out many similar exercises in the past, [ doubt that this one
would alter the present conclusions in any significant way.
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Fig. 3.17 College entry net of social background by sex and race-ethnicity:
Dependent high school graduates, 1972-1988
Note: Data are three-year moving averages of model estimates from October CPS.

entry among male black dependents. Thus, the trend lines for other groups—
white or Hispanic, male or female—show estimated proportions of college
entry among persons in each group with the characteristics of black male de-
pendents.

Figure 3.17 shows four striking findings. First, the estimates in the full
model yield much larger intergroup differentials in college entry than are ob-
servable in the original data. Second, among black and white dependents,
women'’s chances for college entry steadily improve relative to those of men.
Third, controls for dependency status and social background eliminate or re-
verse the original racial and ethnic differentials (compare figure 3.4). For ex-
ample, nearly half of black male dependents entered college in the middle
1970s, but fewer than half of white male dependents with the same social
characteristics entered college. Among dependent youth, through most of the
1970s and 1980s, when social background is controlled, Hispanics enjoy bet-
ter chances of college entry than blacks of the same sex, and blacks in turn
have better chances of college entry than whites of the same sex. Differentials
in social background, including dependency status, are more than sufficient to
account for white advantage in access to college in the first year after high
school graduation. Fourth, while chances for college entry grew among
whites, they declined among blacks. After the late 1970s, the chances of black
college entry declined from a situation of net black advantage to the point
where there essentially was parity between dependent blacks and whites of
each sex and the same social and economic background.

Figure 3.18 shows the trend in college entry among dependent white men,
controlling social background, along with the trends in the black-white,
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background and dependency status: Recent high school graduates, 1972-1988
Note: Data are three-year moving averages of model estimates from October CPS.

Hispanic-white, and female-male contrasts.?® To facilitate comparison, these
effects are shown on the same scale as the comparable contrasts in figure 3.5,
where dependency status and social background were not controlled. There is
substantial similarity in the shape of each of the corresponding contrasts in
figure 3.5 and in figure 3.18, but there are also important differences in the
shape and location of the contrasts. For example, there is little difference in
the shape of the baseline trend among dependent white men. However, peak
attendance in the late 1980s is higher than peak attendance in the early 1970s
in the observed data of figure 3.5, but not in the adjusted data of figure 3.18,
because of the contribution of improved social background to the growth of
college entry among whites.

The shape of the black-white contrast is also similar in figures 3.5 and 3.18,
but the troughs of the early 1970s and the late 1980s are at almost the same
level—about 0.4 less than whites—in the observed data but not in the ad-
justed data. In figure 3.18, even in the early 1970s, once social background
was controlled, dependent black men had much better college entry chances
than dependent white men; in the late 1980s, dependent black men had very
nearly the same college entry chances as dependent white men.*® The im-
provement in the black-white contrast in the 1970s was less steep in the ad-

29. As displayed, the black-white and Hispanic-white contrasts pertain to dependent men,
while the female-male contrast pertains to dependent whites. Under the model, the trends in the
black-white and Hispanic-white contrasts are the same for men and women regardless of depen-
dency status, while the trends in the female-male contrasts are the same among whites, blacks,
and Hispanics regardless of dependency status.

30. On the average, the black-white contrast is 0.082 larger among dependent women than
among dependent men, so black women may have better college entry chances relative to white
women than those shown in figure 3.18.
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justed than in the observed series, while the decline in the black-white contrast
in the 1980s was sharper in the adjusted than in the observed series. The poor
social backgrounds of blacks relative to whites account for the overall shift in
the contrast from negative to positive between the observed and adjusted se-
ries, while the more rapidly improving social backgrounds of blacks account
for the differing shapes of the observed and adjusted black-white contrasts.

In the case of the Hispanic-white contrast, there is no consistent trend either
in the observed series of figure 3.5 or in the adjusted series of figure 3.18; but
rather than hovering about zero, the Hispanic-white contrast in the adjusted
series is about 0.8. That is, among dependent men of equal social back-
ground, the college entry chances of Hispanic men far exceed those of white
men. 3!

The shape of the female-male contrast in the observed series of figure 3.5 is
virtually the same as in the adjusted series of figure 3.18. We would expect
this from the virtually identical social background distributions of dependent
men and women. However, there is a difference in the vertical location of the
two contrasts. In the adjusted series, unlike in the observed series, women
have better college entry chances than men in every year after 1975. As ex-
plained earlier, dependent women are more likely to enter college than are
dependent men, but the observed series of figure 3.5 also reflects the experi-
ence of nondependent women. Women are more likely to be nondependent
than men, while nondependency is associated with poor college entry
chances, especially among women. To illustrate this, figure 3.19 shows the
female-male contrasts under three alternative models.?* The gross effect is
taken from the model of figure 3.5, and the effect in the full model is taken
from figure 3.18. The third series is estimated from a model in which depen-
dency status, but no other background variables, enters the model of college
entry. There is a sharp upward shift in the female-male trend line when depen-
dency status is controlled, but there is almost no shift in the trend line when
the other background variables are added to the model. The ambiguous causal
standing of dependency status may leave us wondering about the overall col-
lege entry chances of women relative to men, but the evidence is clear that
from the 1970s to the 1980s the college entry chances of women improved
sharply relative to those of men.

The effects of dependency status on the black-white and Hispanic-white
contrasts are much different than its effects on the female-male contrast. Fig-
ures 3.20 and 3.21 show estimates of the racial-ethnic contrasts that corre-
spond to the female-male contrasts of figure 3.19. Both the black-white and
Hispanic-white contrasts become larger when dependency status is controlled;
thus, it is most unlikely that a failure to control dependency status would lead

31. On the average, the Hispanic-white contrast is 0. 118 smaller among dependent women than
among dependent men, but this difference accounts for only a small share of the Hispanic advan-
tage.

32. The effects shown in figure 3.19 are pooled across whites, blacks, and Hispanics.
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Fig. 3.19 Sex differences in college entry: Recent high school graduates, 1972
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Note: Data are three-year moving averages of model estimates from October CPS.
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Fig. 3.20 Black-white differences in college entry: Recent high school
graduates, 1972-1988

Note: Data are three-year moving averages of model estimates from October CPS.

us to overestimate the black-white or Hispanic-white differences in college
entry.

33. Curiously, Cameron and Heckman’s discussion of dependency status and college enroll-
ment ignores the analyses of figures 3.16 through 3.19.
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Fig. 3.21 Hispanic-white differences in college entry: Recent high school
graduates, 1972-1988

Note: Data are three-year moving averages of model estimates from October CPS.

3.6 How Much Equality of Opportunity?

This analysis confirms some previous findings about differentials and trends
in college entry while adding some new findings about them as well. More
important, the analysis also opens a few new areas of ignorance. By combin-
ing contemporaneous and retrospective reports of post—high school activity,
we confirm earlier findings of a fall and rise in the college-going chances of
white men from the early 1970s to the late 1980s. Contrary to some previous
analyses, we find clear evidence of divergent trends in college entry between
blacks and whites during this period. Relative to those of whites, black col-
lege entry chances rose during the 1970s and declined from the late 1970s
through the 1980s. While data for Hispanics are less reliable, they appear to
show little difference between whites and Hispanics in trends in college entry.
Thus, whatever explanation one offers for the divergent trends among blacks
and whites ought not to apply equally to the contrast between Hispanics and
whites.

Several explanations have been offered for the decline in college entry
chances of blacks relative to those of whites. These include changes in the
incomes of black families, changing gender differentials in college entry, dif-
ferential recruitment of blacks and whites into the armed forces, changes in
academic performance or in the selectivity of high school graduation, changes
in plans and desires to attend college, and changes in the cost of a college
education. The available evidence rules out all of these except changes in the
net cost of college attendance. While black-white differences in social back-
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ground are more than sufficient to account for black-white differences in
college entry, we found no support for the hypothesis that trends in the black-
white difference in college entry can be explained by trends in family in-
come—or by trends in any of the other social and economic characteristics
available in the CPS. Likewise, we have seen that the decline in college entry
chances has affected both black men and black women. Evidence from other
sources rules out some of the other explanations (Hauser, in press). Although
almost all entrants into military service since the late 1970s have been high
school graduates, black rates of entry into military service declined during the
same period that black chances of college entry declined. High school com-
pletion has increased among blacks, but the change has not been dramatic,
and it has been accompanied by improvements in the academic performance
of blacks relative to whites. Plans and aspirations to attend college have grown
among blacks, as among whites (Hauser and Anderson 1991). Thus, changes
in cost appear to be the most likely explanation of changing black and white
chances of college entry. Hauser (in press), among others, points to the shift
in support from grants toward loans as a source of change that would be es-
pecially disadvantageous to blacks, while Kane (1991b) emphasizes changes
in net cost associated with rigidity in the size of Pell Grants.3

While the overall chances of men and women are obscured by the complex
relationships among gender, dependency status, and college entry, the evi-
dence is clear that there has been steady improvement in the college entry
chances of women relative to those of men. In addition, contrary to a great
deal of received opinion, there is no substantial evidence that, at any point in
time, gender differences in college entry differ among blacks, whites, and
Hispanics or that trends in gender differences in college entry differ among
blacks, whites, and Hispanics. That is, differentials and trends in the effect of
gender cut across racial and ethnic lines, and differentials and trends in the
effect of race and ethnicity cut across gender lines.

Among whites and blacks but not among Hispanics, global improvements
in social background composition have been a steady source of growth in col-
lege entry. Growth in parents’ levels of schooling and declines in family size
were major components of these improvements, which were not dampened by
increasing rates of family disruption. Improvements in social background
slowed both the observed decline in white chances of college entry in the
1970s and the observed decline in black chances of college entry in the 1980s;
obversely, they accelerated the growth of white chances of college entry in the
1980s and of black chances of college entry in the 1970s.

Differences in the effects of social background characteristics among racial
and ethnic groups raise questions that should be pursued in additional analyses
of these or other bodies of data. For example, why do the effects of family

34. One difficulty with Kane’s explanation is that it would appear to apply equally to blacks and
whites.
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income differ among whites, blacks, and Hispanics? Is this a consequence of
nonlinearity in the effects of income across the different segments of the in-
come distribution occupied by the three groups, or are there real differences
in income-specific preferences, in the impact of financial aid policy, or in the
location of populations relative to schools with differing costs? Similarly, why
are the effects of parental schooling larger among whites than among blacks
or Hispanics? Why is living in a female-headed household a greater obstacle
to college entry among whites than among blacks or Hispanics? Why do re-
gional differences in college entry appear to differ substantially among whites,
blacks, and Hispanics? Why is independence from the parental household as-
sociated with much lower chances of college entry among whites than among
blacks or Hispanics?

Even without controlling academic performance, traditional differentials in
the chances of college entry between whites and blacks or Hispanics are re-
versed when a full set of social background characteristics is controlled. Once
social background is controlled, even though blacks’ chances of college entry
declined sharply relative to those of whites after the late 1970s, they never fell
far below those of whites.3> When social background is controlled, Hispanic
chances of college entry are consistently much higher than those of blacks or
of whites. One reason for the net advantage of Hispanic high school graduates
may be the selectivity of high school graduation: only about 60 percent of
Hispanics graduate from high school. However, the selectivity of high school
graduation is much less among blacks and whites, and the difference between
black and white graduation rates is much less than that between white or black
and Hispanic graduation rates.

These findings raise, in a rather pointed way, the question of how much
compensation for preexisting population differences ought to be the goal of
public policy. If, among persons with the same social background, minority
chances of college entry exceed those of the white majority, is there a rationale
for expanded efforts to improve the relative chances of minorities? On the
negative side, one might argue that the goal of public policy ought to be lim-
ited to establishing parity among groups. Majority groups are often as quick
to condemn reverse discrimination as minority groups are to object to tradi-
tional patterns of discrimination. On the positive side, given the evidence of
persistent disadvantage among minorities in other social and economic pro-
cesses, as well as the large and persistent differences in social background
between majority and minority groups, one might argue that we should con-

35. Given the well-documented differences in academic performance favoring majority whites
(Jaynes and Williams 1989), it is reasonable to assume that the present findings underestimate the
college entry chances of blacks relative to those of whites with the same academic performance
and social background. On the other hand, since the academic performance of black high school
students has improved rapidly since 1980, the net decline in the college entry chances of blacks
may be even greater than the decline that I have estimated without controlling academic perform-
ance.
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tinue or expand public efforts to improve the status of minorities where the
promise of success is greatest. If, during the late 1970s, economic and social
conditions gave a real advantage to black youth in one of the most significant
transitions from youth to adulthood, should we not attempt to understand and
reestablish those conditions? These questions go well beyond the present data,
but the data show that they are not merely of hypothetical interest.
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Comment  Stephen V. Cameron and James J. Heckman

Robert Hauser presents a fascinating and comprehensive analysis of trends in
college entry by high school graduates from different demographic groups.
The CPS data he uses are the largest available data sets that enable analysts to
track year-by-year variation in college entry. Sample size may not compensate
for intrinsic limitations in the data, however.

In this paper, we question the strength of the evidence supporting the main
conclusions set forth by Hauser and others who use CPS samples. Hauser is
well aware of many of the limitations of the October CPS and addresses some
of them in this and other work. We examine several of these shortcomings by
looking at college enrollment data based on the National Longitudinal Survey
of Youth (NLSY), which we briefly summarize below. Although these data
contain substantially fewer persons than the CPS and cannot be used to esti-
mate aggregate annual enrollment rates reliably, they are longitudinal in na-
ture, contain much more information on family background characteristics,
and enable analysts to construct measures of family resources for all per-
sons—not just those who are “dependents” as classified by the CPS. Using
these richer data, it is possible to estimate more interpretable models of
schooling attendance that do not support many of Hauser’s main conclusions.
We report our analyses elsewhere (Cameron and Heckman 1991a, 1991b,
1992a) and summarize them here.

We also raise an important interpretive problem that plagues this paper and
many others in this literature. Following a long tradition, Hauser estimates the
parameter of one transition equation in a multistate educational process: the
transition from high school to college. High school graduation is a selective
process. Many more whites graduate from high school than do blacks or His-
panics. In the presence of unmeasured ability and motivational variables, his
estimates of behavioral equations for the transition from high school to col-
lege confound the effects of variables in placing a person in the category of
being a high school graduate and being eligible for college with the effects of
those variables in “causing” persons to go to college. Cameron and Heckman
(1991a, 1992a) present evidence indicating the importance of measuring or
controlling for such motivational models in explaining the determinants of
education transitions and call into question the validity of behavioral models
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Chicago. The authors thank Michael Rothschild and Robert Hauser for helpful comments on this

paper.
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of educational transitions estimated on repeated—cross-section data sets such
as CPS.

This evidence and Hauser’s own evidence render suspect his analysis of
racial-ethnic differences in college entry. It is not appropriate to constrain fam-
ily background effects to equality in accounting for racial/ethnic trends. Such
a procedure amounts to implicitly picking one value of background character-
istics to compare outcome differences between nonparallel college attendance
equations. The benchmark value chosen is only implicitly defined, has no
compelling justification, and in fact has a peculiar and unintuitive property. A
better method of comparison would be to examine the difference in estimated
nonparallel equations at a range of explicitly stated and plausible values. The
widely held intuition that slope-constrained equations pass through the overall
sample mean is false.

Our comments are presented in the following order. First, we discuss the
limitations of the CPS data. Second, we summarize the relevant dissonant
results from our own research. Finally, we discuss the peculiar properties of
Hauser’s method of comparing determinants of demographic differences in
schooling attainment.

Limitations of the CPS Data

The CPS data are less than well suited for establishing the link between
family income and educational decisions. The problem is that young persons
who do not live at home and who do not live in group quarters if they attend
college are assigned their own income (or the income of the young person and
associated spouse) rather than that of their parents. This problem has given
rise to a convention in the CPS-based determinants of schooling literature to
restrict samples to dependents who are high school graduates in order to esti-
mate equations determining who goes to college. It also gives rise to a focus
on college enrollment rather than on college graduation, despite the greater
importance of the latter in determining career outcomes. The CPS dependency
link between youth and their parents becomes much weaker for youth making
postsecondary schooling decisions beyond initial entry decisions.

Two distinct problems are created by this convention: (1) excluding nonde-
pendents, one cannot ascertain random-sample or population family income
effects on schooling participation, and (2) conditioning on a choice variable
(dependency status) generates a standard simultaneous equation problem
since dependency status is likely to be affected by the same unobservables
governing college attendance decisions. By using dependency as a causal, or
“right-hand side,” variable, Hauser produces biased estimates of the impact of
socioeconomic variables on college attendance. Putting the simultaneity prob-
lem to one side, by conditioning on a choice variable, Hauser underestimates
(in absolute value) the effect of any variable that moves college attendance and
dependency status together and overstates (in absolute value) the population
effect of variables that have opposite effects on attendance and dependency.
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Some evidence on the empirical importance of the first problem for blacks,
whites, and Hispanics is presented in tables 3C.1 and 3C.2. The data consist
of recent high school completers, both males and females, between the ages
of 14 and 24.' Using the NLSY data, it is possible to construct a CPS-like
measure of family income that measures the parent’s family income if the
individual is a dependent and measures his or her family income otherwise.
This measurement is taken in the year following high school completion,
when college attendance is measured. In addition, we present a measure of
parents’ family income for both dependents and nondependents by using par-
ents’ family income measured at the interview in the year earlier.? Table 3C.1
presents means of both “correct” NLSY and dependency-based CPS measures
for 14- to 24-year-old recent high school completers—the same group studied
by Hauser.

For whites and Hispanics enrolled in college, mean parental family income
of dependents is higher than it is for nondependents, but the difference is not
large. For blacks the difference is essentially zero. For Hispanics and whites
not enrolled in college, this gap is maintained. For blacks, the dependent-
nondependent gap in parental income is much less for those not enrolled in
school than it is for those enrolled in school. As expected, the CPS
dependency-based family income measure badly understates true parental in-
come for nondependents.

Table 3C.2 provides the ingredients for answers to three questions:

1. What is the effect of conditioning on dependency status?

2. Conditioning on dependency, what is the effect of using family income
concurrent with enrollment rather than in the previous year, when college
plans are being crystallized?

3. Given that nondependents have missing data for family background and
family income, what is the effect on the estimates of adding an indicator vari-
able for nondependency status and imputing the missing data?

Table 3C.2 reports estimates of logit models for attendance or nonattend-
ance in college in the spring following high school graduation that are similar
to those employed in our other work (Cameron and Heckman, 1992a, 1992b).
Estimates for college attendance in the October following high school gradu-
ation are qualitatively similar and for the sake of brevity are deleted. To an-
swer the first question, column 1 in each panel gives the “true” family income
effect; column 2 gives the effect of excluding nondependents from the analy-
sis. In all cases, the effect of family income is significantly underestimated
when nondependents are excluded, especially so for blacks. The log-odds ra-
tio for income declines by 25 percent to 35 percent for different groups and

1. More precisely, individuals who either graduated high school or obtained an equivalency
degree in the previous year and are now eligible for college entry for the first time.

2. October CPS and NLSY measures of family income are equally poor on one account: both
ask householders a single question about total family rather than a series of questions, as is done
in March CPS or the Survey of Income and Program Participation.



Table 3C.1 Means of Parent’s Family Income and Current Family Income by Race and Dependency Status for NLSY 14- to 24-Year-Old Males and
Females Completing High School in the Previous Year, Excluding Individuals Joining the Military (thousands of 1988 dollars; means
with standard errors of means in parentheses)

Whites Blacks Hispanics
Dependent* Nondependent Dependent* Nondependent Dependent* Nondependent

Enrolled in College:

Parent’s family income* $38.4 (0.7) $32.7 2.7 $22.7 (0.8) $22.4 (3.0) $27.5(1.0) $24.2(2.6)
Current family incomet $38.5(0.7) $8.0(0.8) $21.8 (0.8) $ 4.1(0.5) $27.5(1.0) $ 8.1(0.9)
N (% of total race group) 1,167 (31%) 107 (4%) 537 (35%) 55 (4%) 303 (35%) 46 (5%)
Not enrolled in college:

Parent’s family income* $30.0 (0.5) $24.4 (0.9) $18.2(0.5) $15.0(0.5) $22.1 (0.9) $17.8 (1.3)
Current family income** $31.1 (0.6) $10.2 (0.4) $18.2(0.5) $7.2(0.8) $24.0 (0.9) $10.6 (0.9)
N (% of total race group) 1,019 (37%) 460 (17%) 688 (44%) 270 (17%) 371 (42%) 157 (18%)

Note: To exclude individuals who had graduated high school before the survey began, onty individuals between the ages of 13 and 17 in 1978, the beginning of the first
NLSY wave, were included in this sample.

*Not married living at home, in a dormitory, or in jail.
**Measured from the previous interview or when the individual was last a dependent.

tCounts parent’s family if the individual is a dependent, and counts the individual’s family if not a dependent. Measures the same characteristics of income as the CPS
measure, except the measure reported here includes food stamps.



Table 3C.2 March College Enroliment Probabilities for NLSY Males and Females Ages 14 to 24 Completing High School in the Past Year,
Excluding Individuals Joining the Military: Logistic Probabilities (7-values in parentheses)

Using Both Dependents and Using Dependents Using Both
Nondependents and Only and Using Dependents Only and Dependents
Family Income Family Income Family Income from Current and Imputed Data for
from Previous Year from Previous Year Year (CPS Method) Nondependents
Variable* 4y ) (3) )
A. Whites
Intercept —6.824 (14.6) —6.753(12.3) —6.776 (12.5) —6.508 (13.5)
Female 0.199 (2.2) 0.290 (2.9) 0.290 (2.9) 0.293 (3.0)
Number of siblings —0.119 4.7) —0.124 (4.5) —-0.123 (4.5) -0.123 (4.5)
HGC of father 0.189 (10.3) 0.190 (9.2) 0.194 (9.5) 0.192 (9.3)
HGC of mother 0.254 (9.3) 0.268 (8.7) 0.273 (8.9) 0.273 (8.9)
Family income** 0.012 (4.4) 0.009 (3.8) 0.006 (2.9) 0.005 (2.3)
Broken home 0.157 (1.1) 0.188 (1.1) 0.109 (0.7) 0.097 (0.6)
Farm age 14 0.290 (1.5) 0.211 (1.0) 0.188 (0.9) 0.146 (0.8)
South age 14 0.343 (3.3) 0.300 (2.6) 0.305 2.7) 0.320 (3.1)
County average waget —0.013 (0.6) —-0.021 (0.8) -0.017 (0.7) —-0.012 (0.6)
1979 1.343 (5.5) 1.347 (4.0) 1.342 (4.1) 0.912 3.7)
1980 0.836 (3.5) 0.936 (2.8) 0.966 (3.0) 0.535 (2.2)
1981 1.051 4.5) 1.155 (3.5) 1.148 (3.6) 0.684 (2.9)
1982 0.897 (3.8) 1.081 (3.2) 1.075 (3.3) 0.603 (2.7)
1983 1.194 (5.0) 1.486 (4.4) 1.475 (4.5) 1.042 (4.4)
Nondependent — — — —-0.963 (5.4)
Nondependent female — — — —0.840 (3.3)
—2** ]og-likelihood 3000.0 2469.9 2478.1 2938.9
N 2650 2171 2171 2650

(continued)



Table 3C.2 (continued)

Using Both Dependents and Using Dependents Using Both
Nondependents and Only and Using Dependents Only and Dependents
Family Income Family Income Family Income from Current and Imputed Data for
from Previous Year from Previous Year Year (CPS Method) Nondependents
Variable* S} 2) 3) 4
B. Blacks
Intercept —4.052 (7.9) —3.534 (6.2) —3.516 (6.2) ~3.610 (6.9)
Female 0.555 (4.8) 0.500 (4.0) 0.503 (4.0) 0.508 (4.1)
Number of siblings -0.081 (3.7) —0.078 (3.3) —0.077 (3.3) —0.075 (3.2)
HGC of father 0.016 (0.8) 0.022 (1.0) 0.024 (1.1) 0.025 (1.1)
HGC of mother 0.148 (5.1) 0.128 (4.1) 0.125 (4.0) 0.125 (4.0)
Family income** 0.014 (3.0) 0.009 (2.2) 0.011 (2.9) 0.011 (3.0)
Broken home 0.009 (0.1) 0.089 (0.7) 0.077 (0.6) 0.074 (0.6)
Farm age 14 0.012 (0.0) -0.073 (0.2) —0.036 (0.1) 0.034 (0.1)
South age 14 0.138 (1.1) 0.041 (0.3) 0.035 (0.3) 0.095 (0.8)
County average wageT —-0.011 (0.7) ~0.013 (0.8) -0.013 (1.1) ~0.011 (1.0)
1979 1.167 (4.2) 1.214 (3.8) 1.252 (3.9) 0.958 (3.4)
1980 0.818 (3.2) 0.934 (3.1) 0.947 (3.1) 0.688 (2.7)
1981 0.882 (3.6) 0.975 (3.3) 1.015 (3.4) 0.744 (2.9)
1982 0.976 (3.9) 1.152 (3.8) 1.175 (3.8) 0.850 (3.3)
1983 0.661 (2.5) 0.785 (2.5) 0.813 (2.6) 0.640 (2.5)
Nondependent — — — —1.244 (4.4)
Nondependent female — — — 0.189 (0.5)
~2** Jog-likelihood 1809.5 1535.4 1529.2 1773.2

N 1499 1220 1220 1499



C. Hispanics

Intercept —-2.329 (3.9 —-1.303 (2.0 —-1.236 (1.9) —-1.827 (3.0)
Female 0.089 (0.6) 0.152 (0.9) 0.145 (0.9) 0.151 (0.9)
Number of siblings —-0.029 (0.9) -0.040 (1.1) —0.040 (1.1) —-0.035 (1.0)
HGC of father 0.050 (2.0) 0.053 (1.9) 0.056 (2.1) 0.059 (2.1)
HGC of mother 0.004 (0.1) 0.000 (0.0) 0.003 (0.1) 0.002 (0.1)
Family income** 0.011 (2.1 0.008 (1.5) 0.005 (0.9) 0.004 (0.8)
Broken home —0.495 (2.5) -0.512 (2.3) —0.558 (2.5) —-0.556 (2.5)
Farm age 14 —0.338 (0.8) —-0.307 (0.6) —0.307 (0.6) —0.188 (0.4)
South age 14 —-0.028 (0.2) -0.081 (0.4) -0.093 (0.5) —0.055 (0.3)
County average wageT —0.007 (0.3) —0.009 (0.3) ~-0.014 (0.4) ~0.012 (0.4)
1979 1.195 (3.3) 0.862 (2.2) 0.900 (2.3) 1.010 (2.8)
1980 0.834 (2.6) 0.569 (1.6) 0.598 (1.6) 0.701 (2.1)
1981 1.207 3.9) 1.041 (2.9) 1.059 (3.0) 1.103 (3.4
1982 1.053 (3.4) 0.686 (1.9) 0.689 (2.0) 0.906 (2.9)
1983 0.941 (2.9) 0.576 (1.6) 0.586 (1.6) 0.881 (2.7)
Nondependent — — — 0.952 (3.0)
Nondependent female —_ — —_ —-0.214 (0.5)
—2** ]og-likelihood 1058.9 871.1 872.5 1043.1

N 848 673 673 848

Note: Enrollment is measured at the yearly interview date—February or March for most people. If the interview was after March, then March enrollment was determined
from the monthly school enrollment data. Only individuals 13 to 17 at the beginning of 1978—the initial year of coverage of the NLSY—were included, to exclude
individuals who had completed high school before 1978. Approximately 2 percent of each racial-ethnic group was dropped because parent’s family income was missing.
In addition, another 1 to 2 percent was dropped due to missing values in the highest grade completed of either the father or the mother. Finally, approximately 2 percent
of the total sample individuals were dropped, as they had joined the regular military since completing high school.

*Definitions of variables: Female is an indicator for females. Number of siblings is the total number of siblings. HGC of Father/Mother is the highest grade completed
by the individual’s father or mother when the individual was age 14. Family income is the total family income of the parents of the individual. Broken Home is an
indicator variable coded 1 if either parent was not in the household when the individual was age 14. Farm age 14 and South age 14 are binary variables indicating the
individual at age 14 lived in a farm residence or the southern states respectively. County average wage is defined in the footnote below. The year variables are indicators
for the year in which the individual is at risk of college entry; years 84—88 are the left-out variable. Nondependent indicates that the individual has his/her own household
and was not in the parents’ household in March. Nondependent female is the nondependency indicator interacted with the female indicator.

**Denominated in thousands of 1988 dollars.

1This variable measures the average county wage rate for individuals with high school-level skills. It is denominated in thousands of 1988 dollars. See Cameron and
Heckman (1992a, 1992b) for a detailed description of the construction.
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becomes statistically insignificant for Hispanics. Column 3 of the table ad-
dresses the second question. Instead of using the family income for depen-
dents only at the time decisions are made (column 2), it is based on a sample
that uses contemporaneous family income for dependents and produces results
analogous to what one could estimate with the October CPS. For whites and
Hispanics, estimates decline to half the “true” value. Estimates for blacks con-
stitute the only exception to this rule. Note, however, that among the list of
socioeconomic variables, only the family income variable demonstrates ex-
treme sensitivity to the treatment of dependency status. (For blacks, the fam-
ily income variable weakens when October rather than spring attendance is
analyzed.)

The third question we ask is whether one can improve on these estimates
by employing the solution of Hauser to missing family background variables
for nondependents. He imputes the values of the missing data for nondepen-
dents at the mean value of those variables for dependents. He also includes a
dummy variable for nondependency status. In a linear regression model, this
procedure can be shown to be equivalent to estimating all slope coefficients
from the sample of dependents. In the last column of table 3C.2, we include
an indicator variable for nondependency status and for nondependency inter-
acted with “female,” and for each racial-ethnic group we impute family in-
come and other family income variables using the means of the dependent
group.?

The results from this procedure can be seen by comparing columns 3 and
4. There is virtually no change in the point estimates. This is not surprising:
no new information is added to the model by this technique.

It is worth noting at this point that we have estimated several other specifi-
cations. We do not follow Hauser and condition on housing tenure, because it
is unavailable in the NLSY. We also do not employ as a regressor the occupa-
tional status of the household head. In a variety of models that include a full
set of region, central city, and age variables, the empirical results were virtu-
ally identical to those presented in table 3C.2.

One final adjustment to the specification—transforming family income
from natural units to log form, as in Hauser’s table 3.1—again results in little
quantitative difference in the estimates for whites and Hispanics. However,
the coefficient on family income for blacks becomes small and insignificant
for all specifications analogous to those in our table 3C.2, columns 1-4. This
raises yet another question about the robustness of Hauser’s main conclusion
that black family income changes cannot account for the changes in black
college enrollment. Using a Box-Tidwell transformation (see, e.g., Heckman
and Polachek 1974), we find that Hauser’s log specification is incorrect for
blacks and whites. In fact, linear specifications are statistically significant in
the black equations, but our log specifications are statistically insignificant at
conventional levels.

3. This is the specification analogous to that reported in Hauser’s table 3.1.
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A Summary of the Main Findings of Our Related Work

In our own research we use the NLSY data to estimate school enrollment
and graduation equations for whites, blacks and Hispanics. The NLSY data
are much richer than the CPS data. By following the same persons over time,
we can study the determinants and consequences of educational selectivity,
which is an especially acute problem among minority group members.

In a series of papers, (Cameron and Heckman 1991a, 1991b, 1992a,
1992b), we set forth, and estimate, econometric models that control for selec-
tivity in educational attainment. We develop a tractable econometric model of
schooling in which family resources, parental environmental variables, local
labor market alternatives, and federal and state tuition cost/subsidy variables
are introduced as explanatory variables. For blacks, Hispanics, and whites, it
is possible to produce an econometric model that fits the data and is consistent
with a simple neoclassical economic model. Better market opportunities for
unskilled workers inhibit educational attainment. Better family resources,
better home environments, and lower college tuitions promote schooling at-
tendance. Failure to control for educational selectivity greatly reduces the role
of socioeconomic variables in explaining minority college attendance.

Our analysis is relevant to the interpretation of Hauser’s evidence. First, our
evidence on the importance of controlling for educational selectivity casts
doubt on Hauser’s estimates of behavioral parameters that do not control for
selectivity in estimating schooling transitions. Second, our weak estimates of
black responses to tuition costs and family resources cast doubt on Hauser’s
conclusions about the importance of college tuition costs in accounting for
black-white differences in college attendance. Third, differences in estimated
behavioral coefficients across different demographic groups call into question
Hauser’s methodology in accounting for racial/ethnic differences in college
entry—a topic to which we now turn.

Comparing Nonparallel Regression Lines

In the section 3.5.2., “Racial-Ethnic Differentials in College Entry,” Hauser
performs a standard statistical exercise. He seeks to compare the vertical dif-
ference between two nonparallel log-odds regression lines. He does this by
constraining the slope coefficients for socioeconomic variables to a common
value for all demographic groups, allowing only demographic-specific inter-
cepts to be free. These adjusted intercepts then form the basis for his interpre-
tive analysis. He reports the result that when family background variables
have the same effect on all demographic groups, minorities are more likely to
enter college than are whites. In light of the evidence summarized above and
presented in Hauser’s table 3.1, it is incorrect to constrain the slope coeffi-
cients to equality across demographic groups.* In our table 3C.3, we test these

4. There is the additional problem that sample sizes are very different for different demographic
groups. Using a common significance level across different demographic groups produces test
procedures with power that depends on sample size. A more reasonable procedure recognizes that
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Table 3C.3 Tests of Aggregation (using the specification in column 1 of table 3C.2)

A. Sex (chi-square P-values below)

White Black Hispanic

Slope coefficients equal .13 .58 92

B. Race (chi-square P-values below)

White = Black = White = White = Black =
Hispanic Hispanic Black Hispanic
Slope coefficients equal with race .00 .00 .00 .00
dummies free
Slope coefficients equal with dum- .00 .00 .00 .00

mies for race interacted with sex

aggregations formally for the full sample of dependents and nondependents,
using the “correct” family income and the specification found in our table
3C.2. Though little behavioral difference is found between males and females
across racial-ethnic groups (table 3C.3A), aggregation of any combination of
racial-ethnic groups is strongly rejected (table 3C.3B). The implications of
these differences are explored in Cameron and Heckman (1992b). It is impor-
tant to take care in interpreting Hauser’s finding, which also appears in Cam-
eron and Heckman (1991b, 1992b).

In a linear regression setting, the problem “‘solved” by Hauser is to pick a
point of evaluation of the vertical difference between two nonparalle] regres-
sion lines. Clearly, at some point the lines cross. For simplicity, suppose that
there are two groups: “1” = the minority group; “0” = the majority group.
Each group’s outcome measure is characterized by a separate regression line
with a different slope and possibly a different intercept. Assume only one re-
gressor. Letting d = 1 if an observation comes from the minority population
(= 0 otherwise), a conventional regression specification writes

1) Y=VYVd+7Y1-d =a+vyd+pX + AdX) + U.

The equation for the majority outcome is Y* = o + BX + U, while the
equation for the minority outcome is Y!' = o + vy + (8 + A)X + U Con-
straining A = 0, pooling the samples and denoting the least squares estima-
tors by “*”, we establish in the Appendix that in a linear regression setting,
the estimated vertical difference between the majority and minority regresston
lines is

plim § = v + Alwg, + (1 — @)
significance levels for pretest estimators of the type used by Hauser should be adjusted for sample

size. See Donohue and Heckman (1991), where this issue is discussed and examples of the effects
of such adjustments are studied.
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where p, = E(X|d = 1) is the mean of X in the minority population
p[= EX | d = 0)]is the mean of X in the majority population, and
__od-pr

o(1 = P) + o\p

Wy

where ¢?_is the variance of X in the majority population “0,” ¢, is the variance
of X in the minority population “1,” and P = E(d) is the minority population
proportion.

Thus, in a linear regression setting, Hauser’s adjusted intercept amounts to
choosing the following point of evaluation for the vertical difference between
two nonparallel regressions:

@ . ooy + (1 — o)y

and adjusting vy by the difference in slopes between “1” and “0” sample mem-
bers:

Alwop, + (1 — wydpl-

There is no reason for preferring this point of evaluation over another. See
figure 3C.1 for a graphical exposition of the case A > 0,y < Oand p; < p,.
Just as the value of the vertical difference at X = 0 in the unconstrained model
(i.e., ) has no logical priority as “the” distance between two nonparallel
lines, neither does the point expressed in equation (2). In fact, the implicit
point used by Hauser and many others has very peculiar properties. The larger
the minority proportion (P) and the larger the variance in X among minority
members (i.e., the greater the proportion of explained variation in the minor-

o Minority Regression Line:
plimy=y+As{wgepy+ Wyeflo} Slope = +4

Mean of Majority Outcome Majority Regression Line:

a+Bphg _=="T Slope=8
Mean of Minority Outcome
aty+(BA) -y
a_
a+y-
t >
0 Hq Worpte+ Ho X
| Wesfg |
Mean of Minority Mean of Majority
Regressor Regressor

Point of Comparison
Selected by OLS

Fig. 3C.1 The implicit point of comparison selected by ordinary least squares
(OLS) of the vertical distance between two nonparallel regression lines
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ity regression), the greater the weight placed on the majority mean as the point
of evaluation of the vertical difference! Put another way, as the proportion of
minority members declines (P ~ 0), Hauser’s implicit point of evaluation in
(2) increasingly weights the minority mean.

If, for example, X is parental income, “1” refers to Hispanics, “0” refers to
whites, and p, < p,, then A > O (see Hauser’s table 3.1) and 4 overstates vy,
with the degree of overstatement increasing with the difference between the
variance in majority and minority parental income and decreasing with in-
creases in the proportion of minorities in the sample.

A better way to summarize differences in nonparallel lines would be to pick
values at the center (median, mean, etc.) of the X distributions for majority
and minority groups and to evaluate sets of these differences. Using a
regression-defined point of evaluation introduces the risk of constructing con-
trasts between outcomes of majority and minority outcome equations at points
of evaluation of little interpretive interest.

Of course, this analysis is only suggestive. Hauser fits a nonlinear logit
model and not linear regressions, and he uses multivariate X rather than scalar
X. These departures from the simple model just presented further obscure the
interpretation of the implicit point of evaluation. In any case, it would be
clearer to present the full array of differences in vertical contrasts rather than
to pick a particular (unknown) point and base strong interpretations on it.

Summary

Hauser’s comprehensive survey of trends in college attendance by demo-
graphic groups makes fascinating and informative reading. The limited nature
of the CPS data hampers his analysis. In a previous draft of this paper, Hauser
recognized many of the limitations of his analysis. He has been a vocal pro-
ponent of improving the October CPS and encouraging the National Center
for Education Statistics to implement new periodic, longitudinal surveys to
fill the current gap in education data. It is unfortunate that the editors censored
his comments on these vital issues. Our analysis of the NLSY data suggests
that many of Hauser’s substantive conclusions will not stand the test of better
data and better analytic models.
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Appendix

The Bias in Estimating Differences between Majority
and Minority Group Outcomes by Falsely
Constraining Slope Coefficients to Equality While
Letting Group Intercepts Be Free

For simplicity, consider a model with only one slope coefficient. Let Y be an
outcome of interest. Let 4 = 1 if a person is black (or a member of a minor-
ity). E(d) = P. Let X be an explanatory variable with E(X) = w. U is a dis-
turbance with E(U) = 0. Write E(X | d = 1) = w,. Then, for the regression
model,

Y a+vyd+BX+AdX + U
EY) =a + yP + B + AP, .

A is the difference in slope parameters between majority and minority group
members. Thus, the equation for minorities is ¥ = (a + vy) +
(B + A)X + U and for the majority groupisY = a + BX + U

Suppose, as is conventional in the literature, that we measure the difference
between majority and minority outcomes by falsely imposing equality of
slope coefficients (A = 0) but allow for group-specific intercepts. What is the
effect of imposing false constraints on the estimated value of y? At what point
(value of X) are we evaluating the contrast (vertical distance) between the two
nonparallel lines characterizing the majority and minority populations?

A standard specification error analysis reveals that in the population,

Y=o+ yd + BX + (AdX + U)

where the term in parentheses is the new composite error term. Then, assum-
ing finite second moments, and random sampling and denoting regression es-

cenry

timators of a, 'y and B by “*”,

il

»\

im (Y} = o, —P(1 = P)p, — o),
phim (B) A(—P(l ~ P, — ) P~ P) )
( P(1 - Py, )

Pal + P(1 — P) (u? — pop,)

where
o, = Var (X), 0!, = E[X — w2 |d = 1],

0 = E[(X — po)?|d = 0].
Observe that
v LA o, —P(1 — P)(n, — o)),
plim (B) (B) D (—P(l — PXp, — b9 PO —P)

( P(1 = P) p, )
Pal, + P(1 = P) (b3 — Mow,)
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where
b= |PU = P) Pa, — W)
= P(1 — P)[Pa!_ + (1 — P)d?].
Thus
(AD) plimy = vy +

A o, P(1=P)p, —P(1=P) (b, ~ ko)(Poy, + P(1 = P)(i — poity))
D

(oo (1= P)lp, + [0, Pl

Y A P tolp
(A2) plim B = B +
A ([~ PO=P)iy = )P =), + P = P) [P+ P(1 = P)(ii ~ oty
D
Po!

=B A T rop

(A3) plima = a + yP + B — (plim )P — (plim B)p

—a - A [P(1—=P)o® i, + (P2, + Ppg)al ]
o’(1-P)+a' P )

These relationships have a straightforward interpretation. Equation (A2) is
the most familiar. The estimated value of B lies between B and B + A. It gets
closer to B + A the higher P is and the higher the variance in population “1”
(ol). As the minority population proportion goes to zero (P — 0) or as the

dispersion of X in the minority population (o) goes to zero, B converges to
the majority slope coefficient.

From (A1), the estimated contrast between minority and majority out-
comes, plim (), is the contrast at zero (') plus the difference in slope coeffi-
cients (A) times a value of X intermediate between ., and p,. This simply
measures the difference between the two regression lines at a value between
p, and p, determined by the relative size of the minority in the population and
the variability of X in the minority population relative to that in the majority
population. Observe that if

o1 — P)
~ %1 — P) + olpP

0 —
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and
o.P
(.l) = 3
' ¢°(1-P)+ olP
thenw® + 0' = 1and 0 = ©° w' = 1, so we may rewrite (Al) as

plim 4y = vy + A, + @'w,).

The bias in the contrast moves in the opposite direction to the bias in the
slope. Thus as P — 1 or o} /09, — ©, @® — 0 and the implicit point of evalu-
ation comes close to ,. That is, the greater the fraction of minority members
in the population or the greater the variance of X among the minority mem-
bers, the closer we come to using the minority mean ., as the point of evalu-
ation! There is no compelling reason for using this point of evaluation to mea-
sure the difference between two nonparallel lines.

For example, if X is parental income and A > 0, 0 < p, < p, < , then
overstatement in ¥ increases with the variability of X in the minority popula-
tion and the relative size of the minority population. In fact, if y < 0, plim §
could be positive.

The interpretation of plim & and the extension to a multivariate equation are
straightforward and hence are deleted. Relaxation of the random sampling
assumption is also straightforward and hence deleted for the sake of brevity.
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