PROJECT SUMMARY

According to the National Center for Education Statistics (NCES), the number of individuals
receiving graduate and first professional degrees has dramatically increased over the last decade.
Between the years 1990 and 2000, the number of individuals earning master’s degrees expanded
by 46%, first professional degrees increased by 13%, and doctoral degrees increased by 17%
(NCES, 2003). Over the same period, graduate tuition increased by 80% and the marginal return
to a master’s degree remained the same (NCES, 2003). Due to the growing importance of
graduate school attendance, its private cost, and use as an institutional accountability indicator,
graduate school attendance outcomes should be examined in detail.
Proposed is the first step in a line of inquiry designed to investigate the relationship between
the private benefit of higher education, and the process of student access to college, persistence,
degree completion, and graduate school attendance. Using a comprehensive theoretical model,
employing a two-stage econometric approach, and utilizing restricted data from the final (2003)
follow-up to the NCES-sponsored 1993 Bachelor’s and Beyond (B&B:1993/2003) longitudinal
survey, this project will examine the private marginal benefit of graduate study by degree type.
This project is different from previous research in several ways. First, this study will examine
the marginal private benefit of graduate education. Second, this research will draw from
cultural, social, and human capital theories to help explain those benefits. Third, this study will
address self-selection in graduate school, and the implications of controlling for this process.
This study will make an effort to identify the predictors of graduate school attendance and its
link to private benefits. This study will also enable campus leaders and higher education policy
makers to identify the determinants of graduates’ earnings, so as to provide a context for the use
of earnings as an indicator of student outcomes and institutional accountability.
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PROJECT DESCRIPTION
A. STATEMENT OF PROBLEM
Over the past few years, substantial changes have occurred in post-baccalaureate degree
education. According to the National Center for Education Statistics (NCES), between 1990 and
2000, the number of master’s degree recipients expanded by 46%, first professional degree
recipients rose by 13%, and doctoral degree recipients increased by 17% (NCES, 2003). Over
the same period, graduate level tuition increased by 80%, while the observed difference in
earnings derived from a master’s compared to a bachelor’s degree remained largely unchanged
(NCES, 2003). Due to the growing importance of graduate school attendance, its private cost,
observed benefit, and use as one of several institutional accountability indicators in higher
education, graduate school attendance outcomes should be examined in detail using sound
conceptual frameworks and sophisticated statistical techniques. Such research is needed to help
explain the complex relationship between individual labor market outcomes and decisions with
regard to enrolling and persisting in college (St. John, Kline, & Asker, 2001).
Perna (2003) has stated that more research is needed to examine the private marginal
benefits of completing advanced degrees. Prior research on the private marginal benefits of an
advanced degree is limited for at least two reasons. Firstly, this research has been constrained by
a conceptual framework that relied on the human capital theory. This theory posits that
individually earned income is largely a function of labor productivity, which is derived from
individual investments in education and training (Becker, 1993). Drawing on concepts from the
human capital theory, most conventional econometric models examine the private benefits of
higher education by assuming that an individual maximizes his/her college-going behavior after
comparing the lifetime monetary costs and benefits associated with completing a degree (e.g.,
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Fuller, Manski & Wise, 1982; Manski & Wise, 1983; Schwartz, 1985). In conventional
econometric models, preferences for and non-economic information about education do not play
a role in individual higher education investment decisions (e.g., Mincer, 1974; Willis, 1986;
Willis & Rosen, 1979). Manski (1993) and others (Paulsen & St. John; 2000; Perna, 2000; St.
John & Asker, 2001) suggest that the explanatory power of econometric models for determining
college attendance is improved when non-monetary concepts, such as values about education and
access to college-related information, are included.
Second, prior research has been limited in that only one known investigation of the private
marginal returns to advanced degrees [a study by Jaeger and Page (1996)] ignored variables
associated with the probability of an individual’s decision to attend graduate school. Studies of
the private benefits of completing college, that do not take in account an individual’s propensity
to attend college, otherwise known as self-selection, may produce biased estimates (Heckman,
1979; Willis & Rosen, 1979). Although self-selection has been addressed extensively in
economics (e.g., Amemiya, 1985; Garen, 1984; Heckman, 1979; Heckman & Sedlecek, 1985;
Maddala, 1983; McMillen, 1995; Olsen, 1980; Willis & Rosen, 1979), it has been ignored in
higher education literature, according to DesJardins (2002). DesJardins also contends that in
order to achieve greater precision with respect to the impact of college on individuals,
researchers need to address self-selection bias in studies of higher education.
There are essentially two types of selection bias. The first type of selection bias occurs when
information on the dependent variable for a proportion of the respondents is missing. For
example, if a study was conducted to estimate the influence of a college education on the income
of minorities, the study may find that fewer minorities are employed and hence will have no
income to report. Under these circumstances, using ordinary least square (OLS) regression
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techniques to explore the relationship between income and education, may lead to biased
estimates of the effect of education on minority income.
Another type of the selection bias occurs when information on the dependent variable is
available for all respondents and those respondents are non-randomly distributed over categories
of the independent variable of interest. For example, using a random sample of the population
for which data on the income and educational level of individuals is known, a study may be able
to explore the effect of an advanced college degree on income. Because the distribution of
respondents over the categories of education is nonrandom, the use of OLS regression techniques
to examine the association between income and educational level may result in bias estimates of
the parameters reflecting college education. Bias estimates result because individuals who
choose to attend graduate school may have different measured and unmeasured characteristics
from individuals who choose not to attend graduate school. If these characteristics are related to
income, the OLS regression coefficient estimates of the variables measuring different levels of
education may also reflect the effect of these measured and unmeasured characteristics. This
second type of selection bias is sometimes called heterogeneity bias. In an effort to identify
heterogeneity bias, researchers can use a procedure that involves a two-stage process. In the first
stage, a “selection” equation is utilized to determine the process of selection. In the second
stage, a “substantial” equation is employed to determine the relationship between the dependent
variable (e.g., income) and the primary independent variable (e.g., educational level). If
correlation between the error terms of the two equations exists, the selection process should be
taken into account before estimating the substantial equation (Heinrich, 1998). When estimating
the outcome from the substantive equation, only some of the variables that are included in the
selection equation are included in the substantive equation (Copas & Li, 1997).
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B. PROPOSAL OF WORK
Research Design
This research will be unique in that it will take self-selection into account, and extend the
conventional econometric model for examining the private return to a master’s degree by
including concepts from cultural and social capital theories. This study will use the final followup (2003) to the 1993 Bachelor’s and Beyond (B&B:1993/2003) survey to address the following
research questions:
1.

Do variables, measuring cultural and social capital predict whether individuals attend
graduate school? In other words, what variables reflecting cultural and social capital help
to explain self-selection?

2.

After taking into account self-selection, what is the private marginal return to an
advanced degree, by degree type?

Data
This study will use data from the third (2003) follow-up to the 1993 Bachelor’s and Beyond
(B&B:1993/2003) longitudinal survey, a restricted national database sponsored by National
Center for Education Statistics (NCES). The B&B:1993/2003 survey will include data for
individuals who received their bachelor’s degree during the 1992-93 academic year. For the
base year, data were collected as part of another NCES survey, the 1993 National Postsecondary
Student Aid Survey (NPSAS:93). The second follow-up (1997) to the 1993 B&B (B&B:93/97)
included data for 9,274 individuals, or 83% of the students in the base year sample, who
responded to all three surveys (McCormick, Nuñez, Shah, & Choy, 1999). Because at least 70%
of all graduate and professional students enroll in a post-baccalaureate program six or more years
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after earning their bachelor's degree (Choy & Moskovitz, 1998), this study will use data from the
final follow-up (2003) to the 1993 B&B (B&B:1993/2003).

Conceptual Model
This study uses a comprehensive conceptual model that incorporates rationale from cultural,
social, and human capital theories to examine the private benefits of graduate education. In an
effort to further explain the factors that affect college enrollment decisions, higher education
researchers (e.g., Perna, 2000, in press; Perna & Titus, in press-a,b) have utilized expanded
econometric models that incorporate concepts from cultural and social capital theories. With
underpinnings in sociology, cultural capital theories (Bourdieu, 1986; Bourdieu & Passeron,
1977) posit that class-based preferences, tastes, values or “habitus” are derived from parents and
other individuals, while social capital theories (Coleman, 1988; Lin, 2001; Portes, 1988)
hypothesize that social networks and institutions provide access to information. Using multilevel
multinomial modeling techniques and nationally representative data, Perna and Titus (in press- a)
demonstrate that measures of social capital help to further explain individual college-going
decisions among high school graduates. Utilizing national panel data, Perna (in press)
demonstrates that graduate school attendance is influenced by cultural and social capital, in
addition to human capital.
Human capital theory (Becker, 1993) posits that individual earned income is largely a
function of labor productivity, derived from individual investments in education and training.
Drawing on concepts from human capital theory, most conventional econometric models
examine the private benefits to higher education by assuming that an individual maximizes
his/her college-going behavior after comparing the lifetime monetary costs and benefits
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associated with completing college (e.g., Fuller, Manski & Wise, 1982; Manski & Wise, 1983;
Schwartz, 1985). In conventional econometric models, preferences for and non-economic
information about education do not play a role in individual higher education investment
decisions (e.g., Mincer, 1974; Willis, 1986; Willis & Rosen, 1979). Manski (1993) and other
researchers (Paulsen & St. John; 2000; Perna, 2000; St. John & Asker, 2001) suggest that the
explanatory power of econometric models for determining college attendance is improved when
such non-monetary concepts as values about education and access to college-related information
are included. In addition to drawing from human capital theory, this study will use concepts
from cultural and social theories to examine the private benefit of graduate school attendance.

Variables - First Stage
Because a two-stage econometric technique will be employed to address research questions,
there will be two sets of dependent variables. In the first stage of the analyses, the dependent
variable will measure the highest graduate degree program in which a bachelor’s degree recipient
enrolled or earned a degree by 2003. The dependent variable will be whether or not an
individual enrolled or graduated from a graduate program (i.e., masters, doctoral first,
professional) ten years after earning a bachelor’s degree.
In the first stage of the analyses, the independent variables will include several measures of
cultural and social capital. Based on the work of Perna (in press), measures of cultural capital
will reflect an individual's preferences and tastes for graduate education. The two measures of
cultural capital are: 1) parental educational attainment, and 2) whether the language that is most
often spoken in the home is English (yes or no). Perna (in press) demonstrates that enrollment in
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a master’s program is positively related to parental educational attainment and whether English
is most often spoken at home.
In this study, exploratory factor analysis will be used to construct several composite measures
of the value that bachelor’s degree recipients place on graduate education. Social capital will be
measured by variables reflecting parental involvement in graduate education, and the extent to
which social networks that promote graduate enrollment exist. Parental involvement will be
measured by the total monetary contribution that individuals received from their parents for their
undergraduate education. Similar to Perna’s (in press) study, this research project will measure
social networks by such characteristics of the bachelor's degree-granting institution as selectivity.
Several studies (Dolan et al., 1985; Eide & Waehrer, 1998; Millet, 2003; Perna, in press;
Schapiro et al., 1991; Wolf-Wendel et al., 2000) have shown that graduate school attendance is
related to the institutional selectivity of the bachelor degree-granting institution. Selectivity will
be measured by average SAT scores of the freshmen class at the bachelor's degree-granting
institution.
Studies by Lang (1984) and Perna (in press) have shown that gender influences graduate
school attendance. Research has also shown that there is relationship between graduate
enrollment and race/ethnicity (e.g., King & Chepyator-Thomas, 1996; Lango, 1995; Monks,
2000). A series of dichotomous variables reflecting gender (male as the reference group) and a
race/ethnicity (white as the reference group) will be utilized in this project.
In addition to demographic variables, financial resources may influence an individual's
decision to enroll in graduate school (Ehrenberg, 1991; McCormick, Nuñez, Shah, & Choy,
1999). Research on the effects of debt on graduate school attendance, however, is mixed (Eide,
Brewer, & Ehrenberg, 1998; Fox, 1992; Millett, 2003; Monks, 2001; Schapiro et al., 1991;
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Weiler, 1994). In this study, accumulated debt and parents’ income will be used as measures of
financial resources.
Several studies have also demonstrated that graduate school attendance is influenced by
undergraduate performance (Eide & Waehrer, 1998; Monks, 2000; Perna, in press, Sax, 2001;
Schapiro et al., 1991; Temple & Polk, 1986). In this study, undergraduate grade point average
will be used as a measure of undergraduate academic performance.
Following Perna’s recommendation (in press), expected costs will be measured by variables
which reflect the following: starting salaries for bachelor's degree recipients by major who are
employed rather those enrolled in graduate or first professional school; and time to bachelor’s
degree completion. Research by Perna (in press) suggests that the probability of enrolling in
master’s program (or first professional school) is negatively related to forgone income and the
time to earn a bachelor’s degree.

Variables – Second Stage
In the second stage of the analyses, the dependent variable will be continuous and defined as
the natural log of annual earnings. Based on human capital theory, the independent variables
will reflect how the labor market rewards productive attributes like education and work
experience (Mincer, 1974). The independent variables will include selection control factors
(derived in the first stage of the analyses), areas of graduate study, labor market conditions, labor
force experiences, and such control variables as gender and race/ethnicity.
In the second stage of the analysis, a series of dichotomous variables will reflect the area of
graduate study (e.g., business education, biological sciences, physical sciences, etc.). The labor
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market conditions will be reflected by the state unemployment rate. Variables reflecting labor
force experiences will include work force experience, job tenure, and industry employed.
Because prior research (e.g., Cooper & Cohn; 1997; Monks, 2000; Perna, 2003) on the returns to
higher education also included gender, race/ethnicity and family income as predictors of
earnings, this study will include those variables.

Analysis
In the first stage of the analysis, “selection” or discrete choice models will incorporate
measures of cultural and social capital to address the first research question. As suggested by
Hilmer (2001), several measures of self-selection will be derived from discrete choice models via
probit and logit analysis. The probit models will be used to derive measures of self-selection, as
described above.
Utilizing the probit models, this study will identify the predictors of graduate school and first
professional school attendance for each type of degree (i.e. masters, first professional, doctoral).
Using these predictors, the residuals of the probit analysis will be used to construct a selection
bias control factor, the Inverse Mills ratio (IMR) (Heckman, 1979). The IMR reflects the effects
of unmeasured individual characteristics that are related to income. The IMR is also based on
the assumption that the expected error for each observation follows a bivariate normal
distribution. Because this assumption may not always hold (Greene, 1993), logit models will
also be used to generate propensity scores (Rosenbaum, 2002). Used to reduce bias and increase
precision, a propensity score is the logit-generated estimated probability of attending graduate
school or earning a graduate degree conditional on individual predictor values. When using a
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logit model to generate propensity scores, assumptions of normality in the distribution the
expected error for each observation need not hold (Rosenbaum, 2002).
The second research question will be addressed in the second stage of the analysis. The
“substantive” or Mincerian (Mincer, 1974) earnings equations with IMRs will be estimated via
weighted least squares (WLS) regression and OLS regression models. According to Green
(1993), OLS regression models with IMRs will produce error terms that are not the same for all
observations and therefore result in bias parameter estimates. Consequently, the variancecovariance matrices of OLS regression models of the earnings equation will be adjusted to obtain
consistent estimates of standard errors (Greene, 1993). Adjusted standard errors will be
transformed to weights, which will be used in the WLS regression models.
The WLS regression models will include IMRs, derived from probit models in the first stage
of the analysis. Because it will reflect the effect of all the unmeasured characteristics related to
the graduate school attendance decision, the parameter estimate of the IMR coefficient will also
reflect part of the effect of those characteristics which is related to income. The results of the
Mincerian (Mincer, 1974) earnings equations estimated, via WLS regression techniques, will be
compared to the results of Mincerian earnings equations estimated, via OLS regression
techniques, with and without the logit-generated propensity score. STATA, a statistical software
program, will be used to analyze the data.

C. DISSEMINATION PLAN
The results of this research project will be presented at the 2005 national conferences of the
Association for Institutional Research (AIR) and the Association for the Study of Higher
Education (ASHE). The results of this study will also be discussed in manuscripts that will be
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prepared for publication and submitted to such scholarly journals as Research in Higher
Education, The Review of Higher Education, The Journal of Higher Education, Economics of
Education Review, and Sociology of Education Review. The results of this research will be made
available to institutional researchers, higher education policy analysts, college and university
administrators, and faculty. It is expected that the results from this research project will appear
in publication by the end of 2006.

D. DESCRIPTION OF POLICY RELEVANCE
St. John and colleagues (2001) contend that research is needed to inform national- and statelevel policy debates on institutional accountability, which have become more employment
outcomes-oriented and focused on the enhancement of human capital. Using the
B&B:1993/2003, a comprehensive theoretical framework, and a two-stage econometric
technique, this study will allow for the analysis of issues related to graduate school access,
choice, and employment-related outcomes. Because institutions are increasingly being asked to
provide accountability indicators reflecting graduate school outcomes, this research will inform
campus leaders and higher education policy makers with regard to the predictors of the marginal
private benefit of an advanced degree. St. John and colleagues argue there is a need to explain
how tax revenues, via the earnings of individuals, are influenced by college student access,
persistence, and outcomes. Given the increased use of graduate student employment-oriented
outcomes as institutional accountability indicators, an extension of the argument by St. John and
colleagues to identifying the link between graduate school attendance and graduate school
outcomes, including earnings, is in order. Using a two-stage approach to examine the private
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benefits of advanced degrees, this research will inform discussions around the issues of graduate
school attendance and graduate school employment-related outcomes such as earnings.

E. DISCUSSION OF INNOVATIVE CONCEPTS OF PROJECT
This project is different from previous research on the private benefits of graduate education
in several ways. First, this study will examine the marginal private benefit of graduate
education. Most studies of the private benefits of college focus on undergraduate enrollment and
degrees.
Second, this research will draw from cultural, social, and human capital theories to help
explain the private benefits of graduate education. Unlike previous research, which has only
utilized human capital theory as a conceptual framework, this study will provide a
comprehensive conceptual framework that is also drawn from cultural and social capital theories
to examine the private benefit of advanced degrees.
Third, this study uses a two-stage approach to examine the private benefit of graduate school
attendance. This approach will allow for an investigation of the association between the decision
to attend graduate school and the private benefit of attending graduate school. In other words,
this study will address self-selection into graduate school and the implications of controlling for
the self-selection process on the results of research examining the private benefit of graduate
school attendance. This study will also provide alternative ways of controlling for self-selection
when examining the private returns to graduate school.
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F. DISCUSSION OF AUDIENCE TO WHOM THE PROJECT WILL BE IMPORTANT
The return to graduate education is important to higher education analysts, institutional
researchers, and higher education policy makers. Analysts are interested examining the private
returns to graduate education and comparing those returns to the private costs of graduate
education. Given the increasing use of graduate student employment-related outcomes as
institutional accountability indicators, institutional researchers are interested in the determinants
of graduates’ earnings so as to provide a context for the use of earnings as an indicator of student
outcomes and institutional accountability. Higher education policy makers are also interested in
issues around graduate school access and graduate student employment-related outcomes such as
earnings.
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