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APPENDIX B

Data Collection, Cleaning, and Imputation

THIS STUDY RELIES HEAVILY on two new databases created by research staff
at The Andrew W. Mellon Foundation: (1) a “Flagships Database,” and
(2) a “State Systems Database.” We describe each in this appendix. We
first describe the data collection process and the restrictions imposed to
create as much uniformity across institutions as possible in the students
included in our study (first-time, full-time freshmen and full-time trans-
fer students of traditional college-going age). We then turn to the cre-
ation of composite variables from multiple data sources and the imputa-
tion of missing values of two key variables: family income quartile and
high school GPA. Finally, we briefly discuss further restrictions imposed
on the sample of students due to missing data.

The Flagships Database was assembled between September 2005 and
August 2006. The core of the database is an institutional file that contains
detailed demographic, academic, and financial aid data on essentially
every student who entered one of 21 selective public universities in the
fall of 1999 (although most universities excluded from their data students
who began their studies on a part-time basis).! The institutional file is
linked with secondary data files provided by the College Board, ACT, the
National Student Clearinghouse, and the Higher Education Research In-
stitute (HERI). Additionally, the home addresses of the students have
been matched to their corresponding geographical codes (“geocodes”)
and can be linked to census data down to the block level.

The State Systems Database, which covers a wider range of institutions
in four states—Maryland, North Carolina, Ohio, and Virginia—was assem-
bled between June 2006 and June 2008. This database, also on the 1999
entering cohort, includes institutional files from every public university
in Maryland, North Carolina, and Ohio as well as every public and
private college and university in Virginia.2 Additionally, we have data on
every North Carolina student who was a high school senior in 1999. These

1. A handful of students were not included, such as those who explicitly for-
bade the release of their educational records for research purposes (or any pur-
pose), as well as, at one school, those who were not at least 18 years of age on the
first day of classes in fall 1999.

2. The Ohio file includes only students at the main campuses of its public uni-
versities; those at branch campuses are excluded.
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files are linked with secondary data files provided by the College Board
and the National Student Clearinghouse, and the students’ home ad-
dresses have been linked to their corresponding geocodes.

As in the case of the College and Beyond Database, the Foundation’s
confidentiality agreements with the universities and secondary data
providers mandate that these databases be maintained with “restricted ac-
cess.” The next three sections focus on the Flagships Database, after
which we briefly return to the State Systems Database, which is similar in
construction but different in scope.

THE SELECTION OF FLAGSHIP UNIVERSITIES
AND DATA COLLECTION

The flagship universities in our study were selected from among the
membership of the Association of American Universities (AAU), an or-
ganization whose members are the leading research-intensive universities
in the United States, both public and private. In August 2005, Nils Has-
selmo, then president of the AAU, sent a message to the presidents and
chancellors of the member universities informing them of the Mellon
Foundation’s proposed study of opportunity and the related data collec-
tion effort. Shortly thereafter, William G. Bowen, then president of the
Foundation, wrote to the presidents and chancellors of the 21 public uni-
versities that were selected in an effort to obtain data from a representa-
tive group based on factors such as geography, enrollment, graduation
rates, and selectivity.?

Within a month of receipt of this invitation, 24 universities had agreed
to participate. At their annual retreat in mid-September, the trustees of
the Foundation strongly endorsed the new research agenda and proposed
data collection. Around the same time, a meeting of data contacts from a
handful of the participating universities was convened by the Foundation
to discuss exactly which variables should be included in the data request.
The final data request was submitted to the universities shortly thereafter.

Ultimately, three of the institutions declined to participate because of
state laws, institutional mandates, or other policies that prohibited them
from contributing the necessary data. Additionally, two of the invited par-

3. Of the 21 universities invited to participate, 5 had previously contributed
data to the College and Beyond Database. Pennsylvania State University con-
tributed data on the 1951, 1976, 1989, and 1995 cohorts; the University of
Michigan—Ann Arbor and the University of North Carolina—Chapel Hill con-
tributed data on the 1951, 1976, and 1989 cohorts; and the University of Califor-
nia—Los Angeles, the University of Illinois at Urbana-Champaign, and the Uni-
versity of Virginia contributed data on the 1995 cohort.
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ticipants (the University of Texas—Austin and the University of Washing-
ton) later decided to submit only “directory information,” data on a lim-
ited set of variables that universities are explicitly permitted to release un-
der federal law without students’ consent. Data on many of the variables
missing from the two “directory information” schools were obtained by
incorporating data from secondary sources (described later), but the lack
of any financial aid or academic performance data forced us to exclude
these schools from some parts of our analysis. Thus, the final set of uni-
versities includes 19 full participants and 2 partial participants.

With the cooperation of numerous institutional researchers, attorneys,
provosts, presidents, and other administrators, we were able to complete
data collection from the 21 institutions in August 2006. The resulting new
database is one of a kind and serves as a testament to the commitment of
the participating institutions, along with the Foundation, to a common
research agenda that, we hope, will provide benefits to both the partici-
pating institutions and society at large.

THE INSTITUTIONAL FILE

The institutional data file contains information on a uniquely rich set of
variables for 95,923 first-time freshmen and 29,719 transfer students at
the 21 flagship universities. The data fall into three main categories: per-
sonal characteristics, which are constant across time; academic enroll-
ment and performance measures, which were collected for every semes-
ter the student was enrolled; and financial aid data, which were collected
for every year the student applied for aid and/or received it.

The personal characteristics file includes information about the stu-
dents’ demographics, pre-college characteristics, and academic outcomes.
Demographic variables include gender, race/ethnicity, citizenship status,
country of residence or citizenship, state of residence (for purposes of cal-
culating tuition), and home town, state, and zip code. Pre-college charac-
teristics include SAT scores, ACT scores, name and College Board code of
the student’s high school, high school rank-in-class, high school grade
point average (GPA), and college credits upon arrival (e.g., from Advanced
Placement courses). Additionally, data were collected on the previous in-
stitutions attended by incoming transfer students and their academic per-
formance at those institutions, as measured by grades received and de-
gree(s) attained. Academic outcomes variables include graduation status,
graduation date, graduation honors, and final cumulative college GPA.

The academic enrollment and performance data include, for each se-
mester, information on whether the student was enrolled, the name of
the sub-unit of the university he or she attended (e.g., arts and sciences,
engineering, nursing), whether the student was enrolled in an honors
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program or college, the name(s) and Classification of Instructional Pro-
grams code(s) of the student’s major(s) and minor(s), the number of
credit hours the student attempted (and his or her corresponding full-
or part-time status), the number of credit hours the student successfully
completed, and whether the student was living in a residence hall. A few
schools also were able to provide data on whether the student was study-
ing abroad as well as, for students who did not live on campus, the zip
code of the student’s off-campus address.

The financial aid data include information from two main sources: the
student’s and parents’ responses to the Free Application for Federal Stu-
dent Aid (FAFSA) and the amounts of aid disbursed by source and type.
The FAFSA responses are available only for students who applied for fi-
nancial aid and include data on the student’s independent or dependent
status, parents’ income and assets, student’s income and assets, expected
family contribution (EFC), student’s budget (cost of attendance), and
student’s calculated need (budget minus EFC). Some schools also were
able to provide information on the student’s and parents’ marital status
and each parent’s educational attainment from the FAFSA form. The
data on aid amounts are available primarily for students who applied for
aid but also for some students who did not fill out the FAFSA but received
purely merit-based aid.* In addition to information on the total amount
of financial aid received, the following breakdowns are included: (1)
grants and scholarships, loans, and work-study earnings; (2) need-based
and non-need-based aid;® and (3) federal, state, institutional, and private
aid. Data were also collected on the amount of federal Pell Grants and
Supplementary Educational Opportunity Grants the student received as
a possible metric for comparisons across universities. Finally, data were
collected on whether the student paid resident (in-state) or non-resident
(out-of-state) tuition each year.®

SECONDARY DATA SOURCES

The institutional file is linked to data from four secondary sources: the
College Board, ACT, the National Student Clearinghouse, and the HERI.”

4. The FAFSA is primarily an application for need-based aid, although it is also
required for some non-need-based federal loan programs.

5. Only aid based purely on need is included in the need-based category; aid
based on a mix of merit and need is included in the non-need-based category.

6. Some schools reported the resident versus non-resident tuition data by
semester.

7. The organizations that provided the secondary data matched the institu-
tional records to their records using the student’s name, Social Security number,
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The College Board and ACT data provide vital demographic information
not available from the institutions, such as self-reported family income
and parental education.® For the two universities that provided only di-
rectory information (discussed earlier), we relied on the secondary data
sources for essentially all of the demographic information, including
race/ethnicity and gender. The College Board and ACT also provided ex-
tensive survey responses about the students’ academic preparation in
high school (e.g., courses taken, grades received, rank-in-class), extra-
curricular activities in high school, educational aspirations, and plans for
college (e.g., intended major, type of college most interested in).? The
HERI file contains responses to a survey administered during the fresh-
man year to students at six of the universities in our study.'® These survey
data include responses to a broad range of questions regarding the stu-
dent’s first-year college experience.

The students’ home addresses at the time they took the SAT and/or
the ACT were matched to the corresponding geocodes so that students
could be linked with the characteristics of the neighborhoods in which
they lived during high school (and, in many cases, where they grew up).
We are able to match students to census data down to the block level, al-
though the variable of which we make the most use, median family in-
come, is available beginning at only the block group level.

The Student Clearinghouse data allow us to track students who left the
institution where they began their studies without graduating and en-
rolled in another institution. The Clearinghouse file contains the name
and type (two- versus four-year and public versus private) of every insti-
tution the student attended after August 1, 1999, as well as the dates of

and date of birth (the College Board and ACT also employed a small number of
other variables in their matching algorithm, such as high school attended and
home zip code). Not all schools provided Social Security numbers; the match
rates were lower, on average, for the schools that did not provide Social Security
numbers than for those that did. All names and Social Security numbers were
stripped from the database and destroyed after the matching was completed. One
school (Rutgers) made the matches on its own in cooperation with the College
Board and the Clearinghouse (ACT data were not obtained, which was not par-
ticularly problematic because most Rutgers students took the SAT) and provided
de-identified data to Mellon.

8. Data on parental education are available only from the College Board,;
ACT does not collect this information.

9. The College Board survey, also called the Student Descriptive Question-
naire, is filled out when students take the SAT. The ACT survey is filled out when
students register to take the test, which they must do at least three weeks prior to
taking the test.

10. These six universities are Iowa State, Michigan, Ohio State, Stony Brook,
UCLA, and UNC-Chapel Hill.
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each period for which he or she was enrolled. At the time we completed
the matches, the institutions that submitted enrollment data to the Clear-
inghouse represented 91 percent of postsecondary enrollment in the
United States. The Clearinghouse data also include information on de-
grees received (name and type of institution granting the degree and de-
gree title), but the coverage of the degree data is only about half that of
the enrollment data.!!

THE DATA FROM THE FOUR STATE SYSTEMS

The State Systems Database is structured in a fashion similar to the Flag-
ships Database, with separate institutional and secondary data files for
each state. The Maryland file, which includes data maintained by the
University System of Maryland as well as information submitted by the in-
dividual institutions solely for this study, contains data on 10,565 fresh-
men and 6,824 incoming transfer students at nine public universities.
The availability of data on the variables that were not incorporated in the
system data varies substantially across institutions.

The North Carolina university file, which is maintained by the University
of North Carolina System, contains records for 27,465 freshmen and
10,052 transfer students at 16 public universities. The North Carolina pre-
college file, which is maintained by the North Carolina Education Re-
search Data Center, contains records for 61,322 students who were high
school seniors in 1999, of which 17,389 are also among the incoming
freshmen in the university file. The pre-college file includes data on stu-
dents’ high school, race/ethnicity, gender, and standardized test scores.!?

The Ohio file, which is maintained by the Ohio Board of Regents, con-
tains data on 35,726 freshmen and 12,288 transfers at the main campuses
of 13 public universities (branch campuses are not included).

The Virginia file, which is maintained by the State Council of Higher
Education for Virginia, contains data on 34,195 freshmen and 13,043
transfer students at 42 public and private colleges and universities. Sev-
eral of these institutions had incomplete data or matriculated a small
number of students, so our analysis considers only a sub-set of the origi-

11. At the time we completed the matches, the institutions that submitted de-
gree data to the Clearinghouse represented approximately half of postsecondary
enrollment in the United States.

12. Scores on tests administered to eighth-graders in reading and math as well
as on “end-of-course” exams administered to high school students in algebra, bi-
ology, U.S. history, and English are available for a majority of students in these
data.
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nal 42 institutions. (The next section of this appendix explains in detail
which institutions were excluded and the effects of these exclusions on
the database.)

The institutional records from all four states include data on a total of
107,951 freshmen and 42,207 transfer students (as well as the North Car-
olina high school seniors) and contain information on variables similar
to those included in the Flagships Database. The data from Maryland,
North Carolina, and Virginia were matched to the databases maintained
by the College Board and the National Student Clearinghouse.!® The
matched records obtained from these organizations are identical in struc-
ture to those described for the flagships. Staff of the Ohio Board of Re-
gents provided us with the College Board and ACT records correspond-
ing to the Ohio state system data (although Clearinghouse data were not
available). However, these matched records were available only for Ohio
residents.

THE INITIAL RESTRICTION OF THE SAMPLE

Our main data set has been restricted to include only first-time, full-time
freshmen as well as full-time transfer students who first matriculated at
one of the universities in our database in the fall of 1999. Some students
actually started during the summer of 1999 but are included in our data
because their institution considers them part of the fall entering cohort.

Thus, students in the ’99 cohort who began their studies on a part-time
basis were excluded. We also excluded the small number of students who
appear in the demographic file but not in the enrollment file. These stu-
dents either have erroneous records or dropped out so soon after en-
rolling that they are not captured in the enrollment data.

We also imposed an age cut-off of 24 in order to try to restrict the sam-
ple to traditional college-age (i.e., dependent) students. Students’ actual
dependency status is available only for students who applied for financial
aid, and we did not want to restrict our sample based on this limited in-
formation. Although it is possible for students who are younger than 24
to be independent (e.g., by being married or a veteran of the armed ser-
vices), the number who fall into this category is probably small.

Finally, we excluded the small number of students who were neither
citizens nor permanent residents of the United States, because their
socioeconomic status (SES) is difficult to measure and compare to that
of their classmates due to the varied countries in which they grew up.

13. Most college-bound students in these three states take the SAT, so we did
not match the institutional records to the ACT (as we did for the flagships).
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APPENDIX TABLE B.1
Number of Freshmen and Transfer Students Dropped at Each Stage
of Sample Restriction and Reasons Dropped
Flagships State Systems (Total)

Reason Dropped Freshmen Transfers Freshmen Transfers
Not Observed in Enrollment Data 457 472 156 116
Not Enrolled in Fall 1999 313 395 91 66
Part-Time in Fall 1999 3,497 3,643 8,543 10,861
Not a Citizen or Permanent

Resident of the United States 1,810 1,452 1,078 874
Born before January 1, 1976 119 4,158 1,231 6,994
Total Dropped 6,196 10,120 11,099 18,911

State Systems by State

Maryland North Carolina

Reason Dropped Freshmen Transfers Freshmen Transfers
Not Observed in Enrollment Data 29 84 35 10
Not Enrolled in Fall 1999 43 64 0 0
Part-Time in Fall 1999 193 1,245 2,897 2,196
Not a Citizen or Permanent

Resident of the United States 75 151 238 192
Born before January 1, 1976 77 1,030 251 2,096
Total Dropped 417 2,574 3,421 4,494

Ohio Virginia

Reason Dropped Freshmen Transfers Freshmen Transfers
Not Observed in Enrollment Data 92 22 0 0
Not Enrolled in Fall 1999 48 2 0 0
Part-Time in Fall 1999 2,278 3,293 3,175 4,127
Not a Citizen or Permanent

Resident of the United States 211 251 554 280
Born before January 1, 1976 621 1,380 282 2,488
Total Dropped 3,250 4,948 4,011 6,895

Source: Flagships Database and State Systems Database.

Notes: The conditions are imposed in the order listed; the numbers would not be the same if the
order were changed (e.g., if students over age 24 were dropped before part-time students were
dropped rather than after). Students in the Virginia state system are not dropped based on the first
two criteria due to the fact that several institutions did not report any enrollment data, and dropping
based on missing enrollment data would have caused them to be dropped from the analysis.



Copyrighted Material

DATA COLLECTION, CLEANING, AND IMPUTATION 13

The original Flagships Database included 95,923 freshmen and 29,719
incoming transfer students (there were also 6 students who were notiden-
tified as either freshmen or transfers, so they were excluded). After im-
posing the restrictions described earlier, the sample was reduced to
89,727 freshmen and 19,599 transfers. The number of students dropped
at each point in the restriction of the sample is shown in Appendix Table
B.1.Itis important to remember that the conditions were imposed in the
order listed; the numbers would not be exactly the same if the order were
changed (e.g., students above age 24 were dropped before part-time stu-
dents were dropped rather than after).

The age restriction clearly had a large impact on the pool of transfer
students. Although this restriction proved to be useful in that it allowed
us to compare freshmen to transfers who were similar to them at least in
terms of age, future researchers working with these data may want to an-
alyze the college outcomes of older transfer students due to the sizable
part of the transfer pool that they comprise. Also, it should be noted that
the part-time freshmen were concentrated at a small number of institu-
tions (at the flagships, 60 percent of part-time freshmen were from two
institutions), because most institutions submitted data only on their first-
time, full-time freshmen (the part-time students were dropped to allow
for cleaner comparisons across schools).

The State Systems Database was subjected to the same restrictions, as
shown in Appendix Table B.1. In addition, we dropped schools that en-
rolled fewer than 200 first-time, full-time freshmen in the fall of 1999
(which led us to exclude an additional 172 freshmen in North Carolina
and 989 freshmen in Virginia). For Virginia, we also dropped five schools
with substantially missing or erroneous data on important variables such
as graduation rates and full-time status (leading us to exclude an addi-
tional 2,001 freshmen). After imposing all of these restrictions, the re-
maining numbers of freshmen are 10,148 at 8 universities in Maryland,
23,872 at 15 universities in North Carolina, 32,376 at 13 universities in
Ohio, and 27,194 at 28 colleges and universities in Virginia.'* Among the
remaining students in Virginia, 21,786 were enrolled in the public insti-
tutions that are the focus of our study (although we also examine the pri-
vate colleges and universities in Chapter 10).1%

14. For the transfers file, we also dropped schools that enrolled fewer than 100
full-time transfer students in Virginia and North Carolina but did not impose this
restriction in Maryland and Ohio. This minor inconsistency was the result of
changes made over the course of data collection and analysis. After all restrictions
were imposed, the number of remaining transfer students was 4,250 in Maryland,
5,398 in North Carolina, 7,340 in Ohio, and 4,682 in Virginia.

15. The private colleges and universities in Virginia remaining in the data are
Bridgewater College, Eastern Mennonite University, Ferrum College, Hampton



Copyrighted Material

14 APPENDIX B

CREATION OF COMPOSITE VARIABLES

In order to make the maximum use of our data, we created composite vari-
ables when we had information on the same characteristic (e.g., race/
ethnicity) from multiple sources. Variables were coded as follows (note
that, among the state systems, ACT data were collected only for Ohio):

® For race and gender, we first used data provided by the institution,
then filled in missing values with data from the following sources
(listed in the order in which we filled in the missing values): the SAT
questionnaire, the ACT questionnaire, and the Advanced Placement
(AP) questionnaire. In practice, the vast majority of values were from
the institution, the SAT, or the ACT.

® For home state, we first used the students’ address when they took
the SAT or ACT, then filled in missing values with the home state pro-
vided by the institution.

® We calculated students’ state residency status using primarily data
provided by their institutions on whether they paid resident or
non-resident tuition in their first semester or year of college. Non-
resident students who paid resident tuition under a tuition reci-
procity agreement were coded as in-state students. Missing values of
the state residency status variable were filled in based on whether the
students’ home state matched the state in which their institution is
located.

e For test scores, we first used the students’ most recent SAT scores as
provided by the College Board. We then filled in missing values us-
ing their most recent ACT scores as provided by the ACT (converted
to the SAT scale using concordance tables published by the College
Board). We then filled in missing values using the SAT and ACT
scores provided by the institutions. The coding was done in this way
to reflect our preference for the most recent scores (which is what
the College Board and ACT provided us) rather than the highest
score on each section (which is what many institutions use, in keep-
ing with their admissions policies).

* High school GPA was provided by many, but not all, institutions. We
filled in missing values using the imputation procedure described
later.

University, Hollins University, Lynchburg College, Mary Baldwin College, Mary-
mount University, Roanoke College, Shenandoah University, the University of
Richmond, Virginia Wesleyan College, and Washington and Lee University. The
public universities in Virginia, the other state systems, and the flagships are all
listed in Tables 1.1 and 1.2.
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¢ We identified students’ high schools by their College Entrance Ex-
amination Board codes, first using data provided by the institution
and then using data from the SAT, ACT, and AP databases.

* We calculated family income quartile using the students’ family in-
come as reported on their FAFSA. Missing values were filled in using
the imputation procedure described later.

¢ Parental education was available from only a small number of institu-
tions, and we filled in missing values using data first from the HERI
freshmen survey and then from the SAT questionnaire (the ACT ques-
tionnaire does not include questions about parental education). Be-
cause several of the universities in our study are located in states where
most students do not take the SAT, we excluded these universities from
all parts of our analysis that include data on parental education.!®

THE IMPUTATION OF MISSING FAMILY INCOME DATA

Our database contains a rich set of measures of students’ SES, including
measures of family income, parental education, and the characteristics of
the neighborhoods where the students lived when they were in high
school. Perhaps most central to the purposes of our study is the mea-
surement of family income, which is important for college outcomes in
terms of both its short-run impact on a family’s ability to pay for college
and its long-run effects on the student’s academic preparation, motiva-
tion, and other factors correlated with success in college.

We were able to measure the family income of 92 percent of the first-
time, full-time freshmen at the flagship universities by drawing on three
sources of income data: the incomes that students’ families reported
when they filled out the FAFSA, the family incomes that students reported
on the survey that accompanies the SAT and the ACT, and the median
family income of the census block group where the students’ family lived
at the time the student took the SAT or ACT (usually during the junior
or senior year of high school).!” The FAFSA incomes are most likely to

16. The flagship universities without sufficient parental education data are the
University of Illinois at Urbana-Champaign, the University of Iowa, the Univer-
sity of Minnesota—Twin Cities, the University of Nebraska-Lincoln, and the Uni-
versity of Wisconsin—-Madison. We also exclude the Ohio system from the parental
education analyses for the same reason. We are able to include Iowa State due to
the availability of data from the Higher Education Research Institute’s freshman
survey.

17. Hereafter, the median family income of the student’s census block group
will be referred to as “census income.” According to the U.S. Census Bureau,
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be accurate, because they are usually reported with the aid of parents and
are subject to random audits by the federal government.'® However, FAFSA
incomes are observed only for students who apply for financial aid. Thus,
non-applicants are not observed, and in our data, FAFSA incomes are not
observed for any students at a small number of schools that were unable
or unwilling to provide these data.

We begin this section by describing the imputation procedure used at
the flagship universities. We will then describe any differences in the pro-
cedures used for the state systems, which are very similar and differ at all
only due to data limitations.

We based our measure of “actual” income primarily on FAFSA data
from the students’ freshman year (which are based on earnings in 1998),
although we also filled in missing values using the same data from the stu-
dents’ sophomore year (based on earnings in 1999).19 We did this using
predicted values from a linear regression of family income in the sopho-
more year on family income in the freshman year. This procedure was in-
tended to capture overall changes in students’ family income from fresh-
man to sophomore year (among those who applied for aid in both years),
including inflation, nationwide economic changes, and systematic changes
that resulted from having to finance a college education.

We then calculated predicted incomes in a series of steps that we will
describe in the order that they were used (i.e., if a predicted income was
successfully calculated in the first step, we used that prediction rather
than a prediction from later steps). We first calculated imputed incomes

block groups are “geographic subdivisions of census tracts; their primary purpose
is to provide a geographic summary unit for census block data. A block group
must comprise a reasonably compact and contiguous cluster of census blocks.
Each census tract contains a minimum of one block group and may have a max-
imum of nine block groups.” Census tracts are “small, relatively permanent geo-
graphic subdivisions of a county or equivalent entity. The primary purpose of cen-
sus tracts is to provide a nationwide set of geographic units that have stable
boundaries.” See http://www.census.gov/geo/www/psapage.html.

18. Although the FAFSA incomes are clearly the most accurate measure of a
student’s parents’ income (as reported on their tax return) for the year for which
they are reported, they are not necessarily the best measure of a family’s long-run
SES. For example, a family that is able to hide a large portion of its income from
the IRS will appear to have a smaller income than it actually does. Random fluc-
tuations in true income (e.g., due to temporary leave or layoffs) might also mis-
represent SES.

19. This was done mainly to accommodate income data from one institution
that were available for 2000-2001 but not 1999-2000, but it was also applied to
the other institutions in the interest of consistency. The correlation between in-
comes for these two years is 0.86.
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using data on the student’s expected family contribution, which is calcu-
lated by the federal government based on the data provided on the
FAFSA.2° Incomes were imputed as the predicted values from a linear
regression of the natural logarithm of family income (as reported on the
FAFSA) on the natural logarithm of EFC.2!

We had real incomes for 55 percent of freshmen. The EFC imputation
procedure added another 6 percent of students. For the remainder of stu-
dents we imputed income quartiles for those for whom we had self-
reported data from the HERI, SAT, or ACT surveys. First we classified the
students for whom we had actual incomes into income quartiles based on
the national distribution of family incomes of families with 16-year-old
children.?? We then ran an ordered probit regression of the actual in-
come quartile on dummy variables corresponding to the responses to the
survey question on family income as well the natural logarithm of the me-
dian family income in the student’s census block group (recall that we
matched students to the census block of the address where they resided
when they took the SAT or ACT).?? The predicted values from an or-
dered probit regression indicate the probability that the student falls into
each of the quartiles. Their imputed quartile was selected as the quartile
with the maximum predicted probability. Imputed quartiles were filled
in sequentially using the following combinations of predictor variables:

1. HERI self-reported income and the natural logarithm of census in-
come
2. HERI self-reported income

20. This procedure was used only because there were three flagship universities
that provided data on EFC but not family income for a substantial number of their
first-year students. We applied it to all universities in the interest of consistency.

21. We used a log-log specification to improve fit. The correlation between the
untransformed income and EFC measures is 0.72, whereas for the logged mea-
sured itis 0.77. In the prediction regression we dropped as outliers students with
EFCs greater than $100,000.

22. The income quartiles are taken from the national income distribution of
families with 16-year-old children in the IPUMS (Integrated Public Use Microdata
Series) sample of 1 percent of the 2000 Census. The incomes for the quartiles
were as follows: bottom quartile, less than $29,344 (in 1998 dollars); second quar-
tile, $29,344-52,053; third quartile, $52,054-82,288; and top quartile, more than
$82,288.

23. We chose an ordered probit model because it produced a better in-sample
fit than did the other models we tried, including Heckman selection models and
ordinary least squares regressions. We also found that including a larger number
of predictors in the equation (such as additional characteristics of the neighbor-
hood where the student grew up) did not improve the in-sample fit.
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3. SAT self-reported income and the natural logarithm of census income
4. SAT self-reported income
5. ACT self-reported income and the natural logarithm of census income
6. ACT self-reported income

The survey questions we gave preference in this list were those that had
a larger number of possible responses, each of which corresponded to a
smaller range of incomes and thus made the question a better predictor of
income quartile. We also ran equations without census income included in
order to be able to predict incomes for students for whom census income
data were not available (e.g., their home address could not be matched to
a census block group) but for whom self-reported incomes were avail-
able.?* These students represented a minority of the sample, and we found
that the prediction equation with census income excluded was almost as
accurate as the prediction equation with census income included.?®

We generated predicted incomes for all students for whom self-reported
income data were available, including both those with and without FAFSA
incomes available. The predicted incomes of students for whom FAFSA in-
comes were available allowed us to measure the accuracy of the in-sample
predictions. A cross-tabulation between FAFSA income quartile and pre-
dicted income quartile (among the 48,311 students for whom we had both
measures) demonstrates the accuracy of the predictions for these students
(Appendix Table B.2). If the prediction were perfect, all of the off-
diagonal numbers on the table would be zero. Although this is not the
case, the prediction algorithm is generally quite accurate. For example,
among students in the top income quartile, 66 percent were predicted to
be in the top quartile and another 33 percent were predicted to be in the
third quartile. Among those in the bottom quartile, 58 percent were pre-
dicted to be in the bottom quartile and another 31 percent were predicted
to be in the second quartile. In general, the predicted quartile is usually

24. Census data alone are not reliable in predicting FAFSA income, so we did
not predict incomes for students for whom census income data were available but
self-reported income data were not.

25. The measure of selfreported income mapped fairly closely to that of
FAFSA income when quartiles were generated from both (i.e., students generally
had areasonably good sense of their parents’ income). Among students for whom
FAFSA income data were not available (the ones for whom we relied on predicted
income data), we found that our measure of predicted income yielded higher in-
comes on average than did the measure of raw self-reported income. This find-
ing suggests that students tend to underreport their family incomes (of course we
cannot say whether this is deliberate) and is consistent with the literature on this
issue (McPherson and Reischl, correspondence with Bowen etal., cited in Bowen,
Kurzweil, and Tobin, p. 327).



Copyrighted Material

DATA COLLECTION, CLEANING, AND IMPUTATION 19

APPENDIX TABLE B.2
Actual versus Predicted Income Quartiles of Freshmen, Flagships

Actual Quartile

Predicted

Quartile Bottom Second Third Top Total

Bottom 4,751 892 56 25 5,724
Second 2,593 6,266 1,812 94 10,765
Third 621 2,686 10,506 5,159 18,972
Top 287 340 1,835 10,388 12,850
Total 8,252 10,184 14,209 15,666 48,311

Source: Flagships Database.

within one quartile of the actual quartile (so high-income students are
rarely predicted to be low-income and vice versa).

Such a comparison of predicted and actual incomes was obviously not
possible for the students for whom FAFSA incomes were not available. A
simple tabulation of predicted income quartile shows that, as one would
expect, these students were predominantly high-income: 6 percent were
(predicted) to be in the bottom quartile, 8 percent in the second quartile,
23 percent in the third quartile, and 64 percent in the top quartile.?S Ex-
cluding students at the four institutions that did not provide FAFSA in-
come data for any students, so that not having a FAFSA income in the data
is synonymous with not applying for financial aid, the pattern is even more
pronounced: 3 percentwere in the (predicted) bottom quartile, 4 percent
in the second quartile, 19 percent in the third quartile, and 74 percent in
the top quartile. These numbers support the contention that very few low-
income students at these selective universities failed to apply for financial
aid (for which they would almost certainly have been eligible).

The measure of a student’s family income quartile used throughout
our analysis was based primarily on the FAFSA income and was then filled
in with the predicted income quartile for the students for whom FAFSA
incomes were not available.?” Although using exclusively predicted in-
comes would provide a more consistent measure, we believe that using
FAFSA incomes wherever possible allows for a more accurate, if margin-
ally less consistent, measure.

26. The percentages do not add to 100 percent due to rounding.

27. The composite income measure is the FAFSA income for 60 percent and
the predicted income for 40 percent of the students in our sample for whom at
least one of these measures is available. Students without a real or predicted in-
come, who make up 8 percent of our sample, are excluded from all parts of the
analysis that consider family income.
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We used the same procedure for transfer students (with the equations
run separately from those for the freshmen), except that HERI survey
data were not used because the HERI survey is given only to freshmen.

For students in the Maryland state system, several versions of the esti-
mating equation were all found to produce very noisy results that did not
line up well with actual income quartiles (likely because of the smaller
number of students in the Maryland state system compared to those in
the flagships and the other state systems). Predicted income quartiles for
both freshmen and transfers in Maryland were taken directly from the
SAT survey responses, which were matched as closely as possible to the
income quartile bands.

For students in the North Carolina state system, actual family incomes
were available only for financial aid applicants at the University of North
Carolina—Chapel Hill, but EFCs were available for aid applicants at all in-
stitutions. We estimated the relationship between family income quartile
and EFC in an ordered probit regression of income quartile on EFC and
its square using data from the Virginia state system, then used the esti-
mated parameters to predict family income quartile using the EFCs in the
North Carolina data. We repeated this procedure (using the Virginia
data) to estimate the relationship between income quartile and self-
reported income on the SAT survey (both with and without using the nat-
ural logarithm of census income as a predictor) in order to fill in re-
maining missing values. We then repeated this procedure for the North
Carolina transfers (using the Virginia transfers to estimate the parame-
ters of the prediction equations).

The procedure used for freshmen and transfers in Ohio was identical to
that used for the flagships, except HERI and census income data were not
available for any students in that state system. The procedure used in Vir-
ginia was also similar to that used for the flagships, except EFC, HERI, and
ACT data were not used. Only self-reported incomes from the SAT survey
and census incomes were used to predict family income quartile in Vir-
ginia. The cross-tabulations of actual and predicted income quartiles of
freshmen at each of the four state systems are shown in Appendix Table
B.3. It is difficult to draw any conclusions based on the numbers for Mary-
land and North Carolina, where actual incomes were available only for fi-
nancial aid applicants at the flagships. However, the numbers for Ohio and
Virginia resemble those for the flagships in showing a reasonably good fit.

THE IMPUTATION OF MISSING HIGH SCHOOL GPA DATA

Another vitally important variable used throughout our study is high
school GPA, which we find to be an incredibly powerful predictor of out-
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APPENDIX TABLE B.3
Actual versus Predicted Income Quartiles of Freshmen, State Systems

Maryland

Prodicted Actual Quartile

Quartile Bottom Second Third Top Total
Bottom 429 129 18 14 590
Second 167 359 111 26 663
Third 64 391 272 116 843
Top 29 156 170 190 545
Total 689 1,035 571 346 2,641

North Carolina
A .

Predicted ctual Quartile

Quartile Bottom Second Third Top Total
Bottom 100 11 6 1 118
Second 54 119 37 2 212
Third 32 91 228 47 398
Top 15 19 72 219 325
Total 201 240 343 269 1,053

Ohio

Predicted Actual Quartile

Quartile Bottom Second Third Top Total
Bottom 1,992 436 27 16 2,471
Second 1,419 3,184 1,289 39 5,931
Third 245 1,092 5,303 2,169 8,809
Top 35 93 572 2,584 3,284
Total 3,691 4,805 7,191 4,808 20,495

Virginia

Predicted Actual Quartile

Quartile Bottom Second Third Top Total
Bottom 1,288 497 75 22 1,882
Second 452 1,529 639 98 2,718
Third 220 872 2,525 842 4,459
Top 87 211 793 3,538 4,629
Total 2,047 3,109 4,032 4,500 13,688

Source: State Systems Database.
Notes: Sample sizes are very small in Maryland and North Carolina because actual in-
comes are available only for financial aid applicants at the flagships in those states.
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comes in college (Chapter 6). Among the flagship universities, 12 pro-
vided high school GPAs for more than 90 percent of their freshmen, 1
provided it for about half of its entering class, and another 8 did not pro-
vide this information. All told, we have actual high school GPAs for 51
percent of the freshmen in our data set. Fortunately, we were able to im-
pute high school GPAs for an additional 41 percent of the students using
self-reported information from the College Board and ACT surveys as
well as data on the number of AP exams taken. We first describe the im-
putation procedure used for the freshmen at the flagships, then discuss
any differences in the procedures used to estimate high school GPA for
the transfers and the students in the state systems.

The SAT survey contained more detailed questions relating to stu-
dents’ academic experiences in high school than did the ACT, so for
students who took the SAT and filled out the survey we imputed high
school GPA as the predicted values from a linear regression of actual
high school GPA on the following set of variables:

* A continuous variable indicating the number of AP exams taken by
the student, as computed from data provided by the College Board
(the only non-self-reported measure used to impute high school
GPA) .28

* Dummy variables corresponding to the student’s self-reported cu-
mulative high school GPA (A+, A, A—, B+, B, B—, C+, C, C-, D+, D, E,
or F). Students who did not respond to this question were excluded
from the imputation procedure.

* Dummy variables corresponding to the student’s self-reported high
school rank (highest tenth, second tenth, second fifth, middle fifth,
fourth fifth, lowest fifth, or no response).

* Dummy variables corresponding to the student’s self-reported aver-
age grade (excellent, good, fair, passing, failing, or no response) in
each of the following subjects: social sciences/history, natural sci-
ences, mathematics, foreign and classical languages, English, and arts
and music.

® Dummy variables corresponding to whether the student reported
taking at least one AP, accelerated, or honors course in each of the
subjects just listed.

¢ Dummy variables corresponding to the number of years the student
reported taking courses (none, 0.5 year, 1 year, 2 years, 3 years, 4
years, more than 4 years, or no response) in each of the subjects just
listed.

28. Data on AP exams taken were not available for one university (Rutgers), so
the imputation algorithm was run separately with all variables except the number
of AP exams.
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Among the 31,616 freshmen with both an actual high school GPA and a
predicted high school GPA from the SAT data available, the correlation
between the two measures was 0.79.

We next imputed high school GPAs as the predicted values from a lin-
ear regression of actual high school GPAs on the number of AP exams
taken and the following variables from the ACT survey:

¢ Dummy variables corresponding to the student’s self-reported over-
all high school GPA (A-to A, B to B+, B-to B, C to B-, C-to C, D to
C—, or D-to D).

¢ Dummy variables corresponding to the student’s best estimate of his
or her high school rank (top quarter, second quarter, third quarter,
or fourth quarter).

¢ Dummy variables corresponding to the program of high school
courses taken by the student (business or commercial, vocational-
occupational, college preparatory, or “other or general”).

¢ Dummy variables corresponding to the number of years of courses
taken by the student (none, 0.5 year, 1 year, 1.5 years, 2 years, 2.5
years, 3 years, 3.5 years, or 4 years or more) in each of the following
subjects: English, mathematics, social studies (history, civics, geogra-
phy, economics), natural sciences (biology, chemistry, physics), Span-
ish, German, French, another foreign language, business or com-
mercial, and vocational-occupational.

¢ Dummy variables corresponding to whether the student reported
taking at least one AP, accelerated, or honors course in each of the
following subjects: English, mathematics, social studies, natural sci-
ences, and foreign language.

Among the 20,165 students with both an actual high school GPA and a
predicted high school GPA (from the ACT data) available, the correla-
tion between the two measures was 0.76. Combining the two measures
(first using the SAT predictions, then the ACT predictions to fill in miss-
ing values) yielded a correlation between actual and imputed high school
GPA of 0.80 among the 41,371 students for whom both measures were
available.

For some students in the database we have an actual high school GPA
but could not predict a high school GPA (due to missing SAT and ACT
survey data). Although we often use a measure of high school GPA that
is a combination of actual and predicted values, we sometimes use only
the predicted values because they comprise the only measure that is con-
sistent across universities. In order to increase the number of students for
whom we have a predicted high school GPA, we used the actual GPAs at
each university to create a “pseudo-predicted” high school GPA. This was
calculated as the predicted values from a linear regression of predicted
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high school GPA on actual high school GPA interacted with university
dummies (in order to reflect the fact that the different high school GPA
scales at each university likely lead to different relationships between ac-
tual and predicted high school GPA). As a result, both our “combined”
(actual and predicted) and “adjusted” (predicted and pseudo-predicted)
measures are available for the same number of students: 82,775 fresh-
men, or about 92 percent of the sample.

We used the same procedure to impute missing high school GPAs of
the transfer students at the flagships. We also used it for freshmen and
transfer students in Maryland and North Carolina and for freshmen in
Virginia, with the exception that we used only SAT data. Actual high
school GPAs were not available for any transfers in Virginia, so the North
Carolina transfers data were used to estimate the parameters of the pre-
diction equation, which we then used to predict high school GPAs for the
Virginia transfers.

The same imputation procedure that we used for the flagships was used
for freshmen and transfers in Ohio using both SAT and ACT data, with
the exception that we used the parameters estimated from the equation
using the flagships data to impute the Ohio high school GPAs due to the
absence of any actual high school GPAs in the Ohio data. The Ohio pre-
diction equation also included a continuous variable indicating the num-
ber of specific subject areas (out of 35 total) in which the student re-
ported taking at least one AP, accelerated, or honors course.??

The correlation coefficients between actual and predicted high school
GPAs (not including the “pseudo-predicted” high school GPAs, because
they are strongly correlated with actual high school GPAs by construc-
tion) are shown in Appendix Table B.4. The correlations are all in the
0.80-0.90 range with only one exception (0.73 for Maryland freshmen).

EXCLUSION OF CASES WITH MISSING DATA

The restricted sample described earlier (with missing values of family in-
come quartile and high school GPA filled in using the imputation pro-
cedures just described) forms the core data file analyzed in our study—
although other data files, such as the North Carolina high school file, are

29. A version of this variable was also used to predict high school GPA at the
flagships and in the other three state systems. However, a coding error (not dis-
covered until the conclusion of the analysis) resulted in the miscalculation of this
variable at the flagships and non-Ohio state systems. This led the variable to have
a coefficient very close to zero in the prediction equations, and thus the results
are essentially the same as if we had omitted it from the equations entirely.
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APPENDIX TABLE B.4
Correlation Coefficients between Actual and Predicted High School GPAs,
Freshmen and Transfer Students

Freshmen Transfers
Flagships 0.80 0.88
41,371 2,190
Maryland System 0.73 0.84
3,164 212
North Carolina System 0.86 0.86
19,486 1,467
Ohio System — —
0 0
Virginia System 0.89 —
13,353 0

Source: Flagships Database and State Systems Database.

Notes: Correlation coefficients are computed using data on students for whom both ac-
tual and predicted high school GPAs are available, the number of whom appears beneath
each coefficient.

also used. Throughout the study we use various subsets of this file, each
of which drops students with missing values on variables used in a partic-
ular part of the analysis.

The analysis of patterns of educational attainment presented in Chap-
ters 3 and 4 excludes students with missing data on the variables of inter-
est (SES, race/ethnicity, and gender) as well as the control variables (state
residency status, SAT/ACT scores, and high school GPA). These restric-
tions were made throughout (as opposed to just when absolutely neces-
sary) so that the raw and regression-adjusted results are based on identi-
cal sets of students and thus can be compared. For the flagships, dropping
students with missing values of state residency status, race/ethnicity, gen-
der, or SAT/ACT scores excluded 2,174 freshmen, 63 percent of whom
were at the two universities that provided only directory information (thus
requiring us to rely on SAT/ACT survey data for almost all of the key vari-
ables, including race/ethnicity and gender). Dropping students with miss-
ing high school GPAs excluded another 5,335 freshmen. Dropping stu-
dents with missing data on family income quartile excluded an additional
4,333 freshmen. Finally, dropping students with missing parental educa-
tion (at the 16 flagships where information on this variable was widely
available) excluded 3,978 freshmen. (Keep in mind that these numbers
apply only when the restrictions are imposed in this order.)

The file used for the flagships analysis in Chapters 3 and 4 includes
73,907 out of the original 89,727 students, or about 82 percent. Missing
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data were only slightly more common in the data for the four state sys-
tems. Imposing the same restrictions as earlier reduced the number of
students from 88,282 to 68,700 (about 78 percent of the original data).?°
Although we do not believe that the dropped students at the flagships
and in the state systems are a random sample of all students, exploratory
analyses gave us confidence that excluding them does not significantly
bias our results.?!

A sample similar to the one described earlier is used elsewhere in the
study, because the key variables are similar throughout. However, the use
of additional variables (such as high school characteristics in Chapter 5
and financial aid data in Chapter 9) often requires us to exclude addi-
tional students with missing data on these variables. In situations in which
we focus on a smaller number of variables, such as in the analysis of the
predictive power of SAT/ACT scores and high school GPAs in Chapter 6,
we include students with missing data on variables not needed for that
particular analysis. Finally, we sometimes exclude entire institutions for
which we do not have data on a key variable, such as college grades, as is
the case for the two flagships that were able to provide only directory in-
formation. Such restrictions are noted in the main text or in notes.

30. Essentially none of the non-resident students in the Ohio system were
matched to the SAT and ACT records, so we were not able to impute the high
school GPA or family income quartile for these students (and recall that we do
not have any actual high school GPAs from Ohio). As a result, most of our analy-
ses exclude these students.

31. For example, we calculated graduation rates by income quartile for all stu-
dents for whom data on this variable are available and obtained results qualita-
tively similar to those presented in Chapter 3, where we exclude students with
missing values on any of the control variables.
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High School Data
(the National High School Database and
the North Carolina High School Senior Database)

IN THIS APPENDIX to Chapter 5, we first describe the National High School
Database that research staff at The Andrew W. Mellon Foundation as-
sembled from various sources. We then describe the unusually rich data
we have for the 1999 graduating cohort of high school seniors in North
Carolina and the definition of the high school level variable used in
Chapter 5.

DESCRIPTION OF THE NATIONAL HIGH SCHOOL DATABASE

We assembled data describing every high school in the United States
from various sources. (A high school is defined as any school that listed
its highest grade offered as 12th grade.) Data on the total enrollment, lo-
cation, and racial composition of public schools are from the National
Center for Education Statistics (NCES) Common Core of Data Public
Elementary/Secondary School Universe Survey Data for 1998-1999 (the
year that most of the first-time freshmen in our study were high school
seniors). The same data on private schools are from the NCES Private
School Universe Survey for 1999-2000. This year was chosen because the
private school survey is conducted only every other year.

Data on the number of students at each high school who took the SAT,
their average SAT score, and AP test-taking patterns were provided by the
College Board. Similar data on ACT test-taking at each high school were
provided by the ACT. (We calculate the percentage taking the SAT/ACT
as the maximum of the percentage taking the SAT and the percentage
taking the ACT because we do not know which students took both.) The
address of each high school was matched to its corresponding census
block group, which was in turn matched to the median family income in
that block group in 2000 U.S. Census data.

High schools in the Common Core of Data and Private School Uni-
verse Survey are identified by an NCES code. Our Flagships Database and
State Systems Database, as well as the College Board and ACT records,
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identify high schools by their College Entrance Examination Board
(CEEB) code. The NCES and CEEB codes were linked using a crosswalk
created by researchers at the Mellon Foundation for the purposes of this
study.!

Summaries of the characteristics of high schools attended by various
student populations are provided in Table 5.1.

NORTH CAROLINA HIGH SCHOOLS IN 1999

Thanks to the cooperation of the North Carolina Department of Public
Instruction, the University of North Carolina System, the North Carolina
Education Research Data Center, and the keepers of a number of na-
tional databases, it was possible to assemble a remarkable set of data
describing the characteristics of more than 300 public high schools in
North Carolina and the characteristics of the roughly 60,000 graduating
seniors in 1999. The College Board contributed data on national test-
taking behavior—both SAT scores and AP grades—and on family back-
ground characteristics such as family income and parental education for
those students who took the SAT. (We do not have comparable family
background data for other high school seniors, who amount to roughly
half of the total high school population.) Data from the Common Core
of Data for all U.S. high schools were used to identify the location of the
schools and to obtain information on a variety of school characteristics,
including size, percentage of minority students, and student-teacher ra-
tios. School addresses were then used to match individual schools to the
neighborhoods in which they are located—and thus to obtain census data
on the average family income of the neighborhoods. Finally, records for
individual seniors were matched with records maintained by the National
Student Clearinghouse so that we could see if graduating seniors went on
to college and, if so, to which college or university. Institutional records
provided by public four-year colleges and universities in North Carolina
allowed us to determine which matriculants graduated and how success-
ful they were in college.

Appendix Table 5.10 contains descriptive data on the distribution of
1999 seniors among high schools in North Carolina with varying charac-
teristics. It can be compared with Table 5.1, which contains comparable
national data.

1. This crosswalk was built on previous versions of such a crosswalk provided
to us by Edward Freeland and Jesse Rothstein at Princeton University as well as
staff at the College Board.
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As explained in the text, we assigned each high school to one of three
academic levels (I, II, IIT) on the basis of how they scored on a combina-
tion of four measures: percentage of seniors taking the SAT, average SAT
scores of the students who took the SAT, “adjusted” SAT scores for all stu-
dents,2 and number of Advanced Placement courses taken by students.
We put schools in the Level I category if they scored well (in the top third
of the distribution of high schools) on at least three out of the four mea-
sures, in Level III if they were in the bottom third of the distribution on
three of the four measures, and in Level 1T if they did not meet the crite-
ria for inclusion in either Level I or Level IIL.%> As implied by Appendix
Table 5.10, this procedure placed 13,739 students in Level I schools,
32,412 students in Level II, and 14,473 students in Level III.

There is one major complication. In North Carolina, families have
some opportunity to select the high school their children attend. They
exercise this choice first by deciding where to live—in a district with ex-
cellent high schools or elsewhere. Then, within school districts, we are
told that policies vary widely. In some districts, parents are given some
choice as to which public high school within the district their child will
attend. In other districts, there is less or no choice. We cannot begin to
plumb the depths of this set of complications. All we can do is note the
direction of bias in the results that we now report. Because there is some
degree of parental choice as to the high school attended, we assume that
those parents most concerned about their children’s educational future
will opt, in general and to the extent that they can, for their children to
go to Level I schools. So whatever evidence we find suggesting that at-
tendance at Level I schools has a positive effect on subsequent outcomes
should be understood as a “maximum” estimate, driven in part by the un-
observable characteristics of the students attracted to the Level I schools.

2. “Adjusted” SAT scores are calculated by combining the actual SAT scores for
those students who took the SAT (roughly half of all seniors) and predicted SAT
scores for the other students based on Algebra I and English I examinations taken
by students in their freshman or sophomore year of high school, which were avail-
able for almost all students.

3. More precisely, Level I schools met the following criteria on at least three of
the four measures: 57-80 percent of the students took the SAT, the average SAT
score among those who took the test was in the 1005-1490 range, the predicted
SAT score was in the 944-1490 range, and AP tests were taken in 18-30 courses.
Level III schools met the following criteria on at least three of the four measures:
fewer than 46.3 percent of the students took the SAT, the average SAT score
among those who took the test was below 955, the predicted SAT score was below
887, and AP tests were taken in fewer than 12 courses. Level I schools are all those
that did not meet the criteria for inclusion in either Level I or Level II1.
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Financial Aid Data

THE DATA IN CHAPTER 8

IN THE MAIN, the data presented in Chapter 8 are taken directly from the
Trends in College Pricing and Trends in Student Aid publications of the Col-
lege Board, available online at www.collegeboard.com/trends. Both pub-
lications use data from the College Board’s Annual Survey of Colleges, a
survey of 3,500 postsecondary institutions across the country. We supple-
ment this information with data from the National Postsecondary Stu-
dent Aid Study, a widely used federal source of student aid research. Both
sources are nationally representative.

THE DATA IN CHAPTER 9

The data used in Chapter 9 come exclusively from the Flagships Database
and the State Systems Database used in the rest of this volume. However,
we are restricted to a subset of institutions for which we have varying de-
grees of detail regarding students’ financial aid information. In all analy-
ses we also restrict our sample to in-state, dependent, non-transfer students.
Throughout the chapter we keep flagships and state system selectivity clus-
ter (SEL) A institutions separate from state system SEL B institutions.
Our broadest analyses use only data on students’ total grants (and, con-
sequently, net price), which are available for 20 flagship and SEL A insti-
tutions and for 15 SEL B institutions. Information on students’ total loans
is available for the same flagship and SEL A institutions but not for the
SEL B institutions. Instead, we use total federal loan data for the 8 SEL B
institutions in Virginia and, due to inconsistencies, exclude the remain-
ing 7 SEL B institutions. In practice, total federal loans (including both
student and parent loans) approximate the total loan figure because of
the importance of federal loan programs in financing millions of stu-
dents’ higher education; Figures 9.9a and 9.9b show this for our data.
Detailed financial aid data are available for some institutions, allowing
us to perform more specific analyses. We have grant and loan data for 11
flagships by source, distinguishing between federal, state, institutional,
and private aid. For 7 of these flagships, we also have information on the
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type of federal loan, whether subsidized Stafford loan, unsubsidized
Stafford loan, or Parent Loan for Undergraduate Students.

For our analysis of net price and graduation, we use adjusted gradua-
tion rates to control for student demographic and academic characteris-
tics within each university. There are just two differences between these
adjusted graduation rates and those used in Chapter 10: these are esti-
mated separately by income quartile and exclude independent students
(as reported in the Free Application for Federal Student Aid; we there-
fore assume that all independent students apply for aid).
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APPENDIX TABLE 3.1a
Six-Year Graduation Rates by Socioeconomic Status and Selectivity Cluster,
1999 Entering Cohort, Flagships

SEL Is SEL IIs SEL IIIs
Unadjusted Middle SES 0.049 0.070 0.043
[0.018]%** [0.012]** [0.024]
High SES 0.103 0.145 0.135
[0.021]%** [0.015]** [0.029]**
Adjusted Middle SES 0.039 0.046 0.033
[0.013] % [0.010] % [0.023]
High SES 0.086 0.117 0.119
[0.014]%** [0.013]%** [0.029]**
Observations 20,077 17,755 15,699

Source: Flagships Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in
brackets. Coefficients indicate the predicted difference in graduation probability (from a
probit model) between the listed group and the reference group (low-SES students), hold-
ing all control variables at their respective means. Adjusted differences control for
SAT/ACT scores, high school GPA, state residency, race/ethnicity, gender, and university
attended.

* Significant at the .05 level.

** Significant at the .01 level.

APPENDIX TABLE 3.1b
Six-Year Graduation Rates by Socioeconomic Status and Selectivity Cluster,
1999 Entering Cohort, State Systems

Maryland North Carolina Virginia

SEL As  SEL Bs SEL As  SEL Bs SEL As SEL Bs

Unadjusted Middle SES 0.048 0.076 0.051 0.052 0.071 0.054
[0.004]** [0.0017** [0.016]** [0.018]** [0.004]** [0.020]**

High SES 0.153 0.100 0.149 0.114 0.126 0.074
[0.024]**  [0.030]** [0.020]** [0.012]** [0.009]** [0.020]**

Adjusted Middle SES 0.029 0.087 0.035 0.070 0.066 0.067
[0.011]** [0.012]** [0.014]*  [0.010]** [0.007]** [0.021]%**

High SES 0.110 0.117 0.112 0.145 0.110 0.105

[0.007]** [0.006]** [0.017]** [0.011]** [0.008]** [0.021]%**

Observations 4,039 2,855 6,371 9,750 9,696 6,416

Source: State Systems Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in brackets. Co-
efficients indicate the predicted difference in graduation probability (from a probit model) between
the listed group and the reference group (low-SES students), holding all control variables at their re-
spective means. Adjusted differences control for SAT/ACT scores, high school GPA, state residency,
race/ethnicity, gender, and university attended.

* Significant at the .05 level.

** Significant at the .01 level.
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APPENDIX TABLE 3.2a
Six-Year Graduation Rates by Parental Education and Selectivity Cluster,
1999 Entering Cohort, Flagships

SEL Is SEL IIs SEL s
Unadjusted Some College 0.019 0.027 0.002
[0.012] [0.014] [0.018]
College Degree 0.071 0.109 0.104
[0.013]**  [0.005]**  [0.025]**
Graduate Degree 0.095 0.125 0.114
[0.012]#* [0.009]**  [0.030]**
Adjusted without Some College 0.012 0.020 0.001
Income [0.011] [0.009]* [0.016]
College Degree 0.054 0.088 0.086
[0.010]**  [0.006]**  [0.026]**
Graduate Degree 0.072 0.103 0.102
[0.007]**  [0.010]**  [0.026]**
Adjusted with Some College 0.004 0.010 -0.005
Income [0.011] [0.009] [0.015]
College Degree 0.034 0.066 0.072
[0.009]**  [0.007]**  [0.021]**
Graduate Degree 0.047 0.075 0.080
[0.005]#*  [0.008]**  [0.020]**
Observations 20,077 17,755 15,699

Source: Flagships Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in
brackets. Coefficients indicate the predicted difference in graduation probability (from a
probit model) between the listed group and the reference group (students whose parents
had no education beyond high school), holding all control variables at their respective
means. Adjusted differences control for SAT/ACT scores, high school GPA, state residency,

race/ethnicity, gender, and university attended.

* Significant at the .05 level.
** Significant at the .01 level.
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APPENDIX TABLE 3.2b
Six-Year Graduation Rates by Parental Education and Selectivity Cluster,
1999 Entering Cohort, State Systems

Maryland North Carolina Virginia

SEL As SEL Bs SEL As SEL Bs SEL As SEL Bs

Unadjusted Some College 0.049 0.016 -0.002 -0.011 -0.007 0.030
[0.040] [0.035] [0.012] [0.009] [0.031] [0.024]
College Degree 0.131 0.075 0.074 0.067 0.060 0.073
[0.027]**  [0.024]**  [0.002]** [0.012]** [0.016]** [0.016]**
Graduate Degree  0.153 0.090 0.121 0.098 0.081 0.063
[0.038]**  [0.031]**  [0.019]** [0.017]** [0.022]** [0.011]**
Adjusted Some College 0.053 0.011 -0.027 0.005 -0.007 0.034
without [0.047] [0.044] [0.016] [0.009] [0.031] [0.025]
Income  College Degree 0.112 0.073 0.039 0.087 0.052 0.090
[0.020]**  [0.037]* [0.007]**  [0.013]** [0.016]** [0.019]**
Graduate Degree  0.120 0.098 0.064 0.116 0.060 0.086
[0.018]**  [0.051] [0.015]**  [0.013]** [0.016]** [0.012]**
Adjusted Some College 0.045 0.006 -0.036 -0.001 -0.013 0.029
with [0.041] [0.045] [0.016]*  [0.009] [0.029] [0.024]
Income  College Degree 0.092 0.062 0.015 0.070 0.033 0.077
[0.011]**  [0.042] [0.008] [0.012]** [0.015]*  [0.017]**
Graduate Degree  0.096 0.084 0.030 0.091 0.035 0.069

[0.006]**  [0.058] [0.015]* [0.014]** [0.016]*  [0.012]**

Observations 4,039 2,855 6,371 9,750 9,696 6,416

Source: State Systems Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in brackets. Coefficients
indicate the predicted difference in graduation probability (from a probit model) between the listed group
and the reference group (students whose parents had no education beyond high school), holding all con-
trol variables at their respective means. Adjusted differences control for SAT/ACT scores, high school GPA,
state residency, race/ethnicity, gender, and university attended.

* Significant at the .05 level.

** Significant at the .01 level.
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APPENDIX TABLE 3.3a
Six-Year Graduation Rates by Family Income and Selectivity Cluster,

1999 Entering Cohort, Flagships

CHAPTER 3 APPENDIX TABLES

16 Universities with Parental

All 21 Universities Education Data
SEL Is SEL IIs  SEL IIs SEL Is SEL IIs  SEL IIs
Unadjusted Second Quartile  0.012 0.060 0.027 0.012 0.057 0.011
[0.023] [0.013]** [0.018] [0.023] [0.022]**  [0.022]
Third Quartile 0.049 0.095 0.065 0.049 0.103 0.057
[0.030] [0.012]**  [0.020]** [0.030] [0.017]** [0.018]**
Top Quartile 0.087 0.139 0.117 0.087 0.134 0.101
[0.025]**  [0.011]** [0.025]** [0.025]** [0.019]** [0.029]**
Adjusted Second Quartile  0.016 0.029 0.010 0.016 0.025 -0.003
without [0.013] [0.013]*  [0.018] [0.013] [0.017] [0.024]
Parental Third Quartile 0.049 0.059 0.041 0.049 0.069 0.036
Education [0.017]*% [0.013]** [0.019]*  [0.017]** [0.014]** [0.021]
Top Quartile 0.075 0.104 0.096 0.075 0.100 0.086
[0.017]%**% [0.012]** [0.024]** [0.017]** [0.016]** [0.030]**
Adjusted with ~ Second Quartile 0.010 0.016 -0.009
Parental [0.013] [0.017] [0.023]
Education Third Quartile 0.036 0.051 0.022
[0.016]*  [0.013]** [0.019]
Top Quartile 0.055 0.068 0.056
[0.016]** [0.015]** [0.025]*
Observations 20,077 27,987 25,843 20,077 17,755 15,699

Source: Flagships Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in brackets. Coefficients
indicate the predicted difference in graduation probability (from a probit model) between the listed group

and the reference group (students from families in the bottom income quartile), holding all control vari-
ables at their respective means. Adjusted differences control for SAT /ACT scores, high school GPA, state res-
idency, race/ethnicity, gender, and university attended.

* Significant at the .05 level.
** Significant at the .01 level.



Copyrighted Material

“[PA9] 1" OU} 1e IUBDYIUSIG
TPAS] GO A e JURdYIUSIG 4
‘popuane AISISAIUN pue I19pudd Koruylo /aoer
4ouapisar 9eIs YJO [00Yds YSIY ‘s9100S [HV/LVS J10J [0NUOD SDUIIGIP pasnlpy ‘sueowr 2andadsal Iy Je So[qeLIeA [00U0d [[e SuIip[oy
‘(ornrenb swoour wonoq oy ut sarrurey woyy syuapnis) dnois souaisyax oy pue dnoxd paisiy oy usamiaq ([epour Jiqoad e wody) Arpiqeqoxd uonen
-peis ur 90uaIdJIp Pa3orpaxd o) 91edIPUI SJUIIDLFI0)) 's1oydelq ul readde [oA9] A1sIoarun 91y} Je SULIAISN]D 10] PAIsn(pe SIOLID pIepue)s ISNqoy SPoN
*9seqeIR(] SWIISAS VLIS [20UN0g

91¥9 969°6 69521 0LL‘9 0SL°6 1469 ejejsire 650F SUONRAIISqO
(630701 #x[€10°0] «[360°0]  %x[S10°0] (65001  [<90°0]
650°0 $20°0 6L0°0 ¢0T°0 9600 G90°0 s[nreno) dog,
#x[910°0]  %x[910°0] [960°0]  #x[930°0] =x[S10°0]  [190°0]
S¥0°0 8%0°0 9%0°0 $L0°0 980°0 050°0 S[mIeN(y pay [, uonednpy
[¢10°0] [¢10°0] [¥¢0°0] [920°0] [690°0] [920°0] [eruareq
030°0 910°0 000°0 $30°0 950°0 010°0  2[Daen) puodag P paysnlpy
#2[660°0]  #x[FT10°0] sx[¥10°0] %[150°0] %x[960°0] «x[G300] %[1€0°0] [390°0]
$80°0 360°0 G310 8IT°0 901°0 611°0 0L0°0 9600 s[nrenoy dog,
#x[210°0]  #x[910°0] #x[600°0] «[060°0]  [660°0] x[2800] =«[¥300]  [090°0]
860°0 860°0 $60°0 990°0 LS00 080°0 £01°0 0L0°0 S[mIeN(y pay ], uonednpy
[¢10°0] [610°0] «x[£10°0] [810°0] [8¢0°0] [£20°0] [%L0°0] [820°0] [eruareq
950°0 1300 §50°0 0100~ $00°0 ¥50°0 G600 810°0  d[maen() puoddg  Inoym pasnlpy
%[930°0]  #x[F10°0] #x[160°0] #x[¥50°0]1  [1F0°0] %x[900°0] [¢90°0] «[£20°0]
9600 601°0 0130 891°0 $50°0 331°0 $90°0 LS1°0 s[nreno) dog,
#x[GT0°0]  #x[9T0°0] +x[210°0] xx[350°0]  [9%0°0] xx[9T00] =«x[230°0] [5L0°0]
$50°0 0L0°0 $G1°0 660°0 830°0 1L0°0 901°0 ¥61°0 S[mIeN(y pay [,
[810°0] [s10°0] «+[030°0] [¥80°01  [9%0°0] [¥30°0] [390°0]  [580°0]
080°0 630°0 960°0 1100 1500~ 1100~ $50°0 GGO'0  2[maen() puoddg pasnlpeun
sq TAS SV TS sq TAS SV TS sq TAS SV TS sq TAS SY TS
S.Nﬁ.sm‘t\w 02\0 %ﬁ.&c&@g Qtez %QENQEE

SwoIsdg 9181§ 1I0Y0N) SULINUY 66T TSN AIANII[OS pue dwodu] A[ruue,] Aq $91ey UONENPRIS) JeIX-XIS
q¢°¢ HTdVL XIANAddV



Copyrighted Material

50 CHAPTER 3 APPENDIX TABLES

APPENDIX TABLE 3.4
Six-Year Graduation Rates by SES, Stepwise Regressions, 1999 Entering Cohort,
16 Flagships and Three State Systems

16 Flagships
Middle SES 0.052 0.057 0.039 0.049 0.038
[0.012]**  [0.008]**  [0.009]** [0.010]**  [0.010]**
High SES 0.144 0.151 0.114 0.122 0.107
[0.017]**  [0.014]**  [0.010]** [0.011]**  [0.011]%**
Race/Ethnicity, No Yes Yes Yes Yes
Gender, and
State Residency?
High School GPA, No No Yes No Yes
SAT/ACT Scores?
University Dummies? No No No Yes Yes
Observations 53,531 53,531 53,531 53,531 53,531
Three State Systems
Middle SES 0.076 0.076 0.068 0.052 0.061
[0.009]**  [0.008]**  [0.008]** [0.006]**  [0.007]**
High SES 0.180 0.180 0.148 0.109 0.125
[0.016]**  [0.015]**  [0.007]** [0.009]**  [0.007]**
State Dummies? Yes Yes Yes No No
Race/Ethnicity, No Yes Yes Yes Yes
Gender, and
State Residency?
High School GPA, No No Yes No Yes
SAT/ACT Scores?
University Dummies? No No No Yes Yes
Observations 39,127 39,127 39,127 39,127 39,127

Source: Flagships Database and State Systems Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in brackets.
Coefficients indicate the predicted difference in graduation probability (from a probit model) be-
tween the listed group and the reference group (low SES).

* Significant at the .05 level.

** Significant at the .01 level.
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APPENDIX TABLE 3.5
Six-Year Graduation Rates by Race/Ethnicity and Gender, Stepwise Regressions,

1999 Entering Cohort, 21 Flagships and Four State Systems

51

21 Fagships
Black Males -0.160 -0.118 -0.016 -0.169 -0.060
[0.015]**  [0.014]**  [0.010] [0.018]**  [0.014]**
Hispanic Males -0.086 -0.052 -0.043 -0.103 -0.066
[0.021]**  [0.018]**  [0.015]** [0.013]**  [0.012]%**
White Females 0.045 0.048 0.045 0.043 0.040
[0.006]**  [0.006]**  [0.007]** [0.007]**  [0.008]*%*
Black Females -0.028 0.016 0.076 -0.028 0.039
[0.019] [0.017] [0.012]**  [0.017] [0.014]%*
Hispanic Females 0.010 0.042 0.053 -0.006 0.029
[0.019] [0.018]* [0.014]**  [0.014] [0.015]
Income and State No Yes Yes Yes Yes
Residency?
High School GPA, No No Yes No Yes
SAT/ACT Scores?
University Dummies? No No No Yes Yes
Observations 73,907 73,907 73,907 73,907 73,907
Four State Systems
Black Males -0.148 -0.105 -0.002 -0.105 -0.028
[0.0217**  [0.019]**  [0.017] [0.023]**  [0.017]
Hispanic Males -0.100 -0.078 -0.057 -0.101 -0.078
[0.018]**  [0.018]**  [0.020]**  [0.021]**  [0.020]*%*
White Females 0.053 0.062 0.046 0.063 0.041
[0.0071**  [0.007]**  [0.006]** [0.005]**  [0.006]**
Black Females -0.058 0.000 0.068 0.024 0.057
[0.023]* [0.021] [0.018]**  [0.019] [0.014]%*
Hispanic Females -0.003 0.030 0.051 0.028 0.036
[0.022] [0.021] [0.022]* [0.019] [0.019]
State Dummies? Yes Yes Yes No No
Income and State No Yes Yes Yes Yes
Residency?
High School GPA, No No Yes No Yes
SAT/ACT Scores?
University Dummies? No No No Yes Yes
Observations 63,456 63,456 63,456 63,456 63,456

Source: Flagships Database and State Systems Database.
Notes: Robust standard errors adjusted for clustering at the university level appear in brackets.
Coefficients indicate the predicted difference in graduation probability (from a probit model) be-
tween the listed group and the reference group (white males).

* Significant at the .05 level.
** Significant at the .01 level.
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APPENDIX TABLE 3.6a
Six-Year Graduation Rates by Race/Ethnicity, Gender, and Selectivity Cluster,
1999 Entering Cohort, Flagships

SEL Is SEL IIs SEL IIIs
Unadjusted  Black Males -0.199 -0.199 —-0.166
[0.018]%** [0.023]%* [0.027] %
Hispanic Males -0.125 -0.125 -0.122
[0.016]** [0.027]%:* [0.024]%**
Asian Males 0.009 -0.015 -0.024
[0.017] [0.014] [0.053]
White Females 0.032 0.048 0.037
[0.011]%* [0.008]%*:* [0.013] %=
Black Females -0.046 -0.069 -0.064
[0.029] [0.028]* [0.027]*
Hispanic Females -0.030 -0.037 -0.012
[0.013]* [0.020] [0.029]
Asian Females 0.057 0.047 0.044
[0.019]%** [0.016]%** [0.046]
Adjusted Black Males -0.071 -0.053 —0.045
[0.019]%*=* [0.027]* [0.029]
Hispanic Males -0.070 -0.054 —0.046
[0.009] % [0.016]%** [0.026]
Asian Males 0.004 0.010 0.019
[0.012] [0.010] [0.070]
White Females 0.026 0.054 0.032
[0.007]%** [0.010]%** [0.015]*
Black Females 0.027 0.043 0.034
[0.020] [0.022] [0.088]
Hispanic Females 0.020 0.026 0.060
[0.007]%** [0.017] [0.057]
Asian Females 0.054 0.075 0.079
[0.012]%** [0.015]%** [0.052]
Observations 20,077 27,987 25,843

Source: Flagships Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in
brackets. Coefficients indicate the predicted difference in graduation probability (from a
probit model) between the listed group and the reference group (white males), holding all
control variables at their respective means. Adjusted differences control for family income
quartile, SAT/ACT scores, high school GPA, state residency, and university attended.

* Significant at the .05 level.

*#* Significant at the .01 level.
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APPENDIX TABLE 3.7a
Transfer Graduation Rates by Socioeconomic Status and Selectivity Cluster,
1999 Entering Cohort, 16 Flagships and Three State Systems (Percent)

All Low SES Middle SES High SES
Flagship SEL Is 3.3 2.6 3.5 3.4
Flagship SEL IIs 4.6 4.1 4.9 4.6
Flagship SEL IIls 3.9 4.3 4.1 3.7
State System SEL As 7.0 7.2 7.5 6.8
State System SEL Bs 14.2 11.6 13.6 16.1
All 16 Flagships 3.9 3.7 4.2 3.8
All Three State Systems 10.5 10.2 111 10.3

Source: Flagships Database and State Systems Database.

Notes: Each cell indicates the percentage of all students in a given subgroup who appear
in the Clearinghouse data as having received a four-year degree but did not graduate from
their original institution. Ohio is excluded from state systems because Clearinghouse data
are not available. The five flagships without parental education data available are excluded.

APPENDIX TABLE 3.7b
Transfer Graduation Rates by Race, Gender, and Selectivity Cluster, 1999
Entering Cohort, 21 Flagships and Three State Systems (Percent)

White Black White Black
All Males Males Females ~ Females

Flagship SEL 1 3.3 3.0 3.2 4.5 3.1
Flagship SEL IIs 5.0 4.7 45 5.7 5.6
Flagship SEL IIIs 6.3 5.4 3.8 7.2 4.6
State System SEL As 7.0 6.2 7.0 8.1 5.1
State System SEL Bs 14.2 14.4 11.7 15.2 10.1
All Flagships 5.0 4.6 3.8 6.0 4.4
All Three State Systems 10.5 9.9 9.4 11.7 8.2

Source: Flagships Database and State Systems Database.

Notes: Each cell indicates the percentage of all students in a given subgroup that appear
in the Clearinghouse data as having received a four-year degree but did not graduate from
their original institution. Ohio is excluded from state systems because Clearinghouse data
are not available.
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APPENDIX TABLE 3.8
Six-Year Graduation Rates by First-Year GPA and Selectivity Cluster,
1999 Entering Cohort, Flagships and State System SEL Bs

Flagship SEL Is Flagship SEL Ils
First-Year GPA 0.150 0.140 0.205 0.197
[0.003]** [0.005]** [0.009]** [0.009]**
Controls? No Yes No Yes
Observations 19,495 19,495 20,529 20,529
Flagship SEL I1Is State System SEL Bs
First-Year GPA 0.313 0.304 0.298 0.287
[0.017]%** [0.017]%** [0.018]** [0.015]**
Controls? No Yes No Yes
Observations 24,383 24,383 33,404 33,404

Source: Flagships Database and State Systems Database.

Notes: Robust standard errors in brackets. Coefficients indicate the predicted difference
in graduation probability (from a probit model) associated with increasing first-year GPA
by 1 point, holding all control variables at their respective means. All regressions include
university dummy variables. Controls include race/ethnicity, gender, SAT/ACT scores, high
school GPA, state residency status, and family income quartile.

* Significant at the .05 level.

** Significant at the .01 level.
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APPENDIX TABLE 3.9
Six-Year Graduation Rates by Family Income, 1999 Entering Cohort,
Flagships and State System SEL Bs

Flagships State System SEL Bs

Second Quartile 0.016 0.019 0.036 0.023

[0.009] [0.007]* [0.014]* [0.012]
Third Quartile 0.042 0.037 0.079 0.062

[0.010]** [0.008]%** [0.011]%** [0.010]%**
Top Quartile 0.079 0.063 0.105 0.085

[0.010]** [0.007]%** [0.011]%** [0.010]**
Standard Controls? Yes Yes Yes Yes
First-Year GPA? No Yes No Yes
Observations 64,407 64,407 33,404 33,404

Source: Flagships Database and State Systems Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in
brackets. Coefficients indicate the predicted difference in graduation probability (from a
probit model) between the listed group and the reference group (students from families
in the bottom income quartile), holding all control variables at their respective means. Stan-
dard controls include SAT/ACT scores, high school GPA, state residency, race/ethnicity,
gender, and university attended.

* Significant at the .05 level.

*# Significant at the .01 level.
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APPENDIX TABLE 3.10
Six-Year Graduation Rates by Race/Ethnicity and Gender, 1999 Entering
Cohort, Flagships and State System SEL Bs

Flagships State System SEL Bs
Black Males -0.076 -0.060 -0.026 -0.017
[0.013]%* [0.015]%** [0.024] [0.020]
Hispanic Males -0.066 -0.037 -0.074 -0.062
[0.014]%** [0.012]%*:* [0.036]* [0.037]
White Females 0.040 -0.002 0.047 0.002
[0.008]%** [0.009] [0.008]%** [0.008]
Black Females 0.023 0.017 0.037 0.035
[0.013] [0.014] [0.021] [0.020]
Hispanic Females 0.024 0.004 0.029 0.008
[0.016] [0.016] [0.027] [0.028]
Standard Controls? Yes Yes Yes Yes
First-Year GPA? No Yes No Yes
Observations 64,407 64,407 33,404 33,404

Source: Flagships Database and State Systems Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in
brackets. Coefficients indicate the predicted difference in graduation probability (from a
probit model) between the listed group and the reference group (white males), holding all
control variables at their respective means. Standard controls include SAT/ACT scores,
high school GPA, state residency, family income quartile, and university attended.

* Significant at the .05 level.

** Significant at the .01 level.
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68 CHAPTER 4 APPENDIX TABLES

APPENDIX TABLE 4.6a
Probability of Finishing on Time by Socioeconomic Status and Selectivity
Cluster, 1999 Entering Cohort, Flagships, Unadjusted and Adjusted

SEL Is SEL IIs SEL IIIs
Unadjusted Middle SES 0.111 0.062 0.008
[0.014]** [0.022]** [0.028]
High SES 0.183 0.124 0.016
[0.020]** [0.031]** [0.042]
Adjusted Middle SES 0.040 0.043 0.022
[0.005]#* [0.019] [0.014]
High SES 0.068 0.096 0.039
[0.006]** [0.021]** [0.012]**
Observations 17,279 13,760 10,588

Source: Flagships Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in
brackets. Coefficients indicate the predicted difference in the probability of finishing on
time (from a probit model) between the listed group and the reference group (low-SES stu-
dents), holding all control variables at their respective means. Adjusted differences control
for SAT/ACT scores, high school GPA, state residency status, race/ethnicity, gender, and
university attended.

* Significant at the .05 level.

*#* Significant at the .01 level.
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APPENDIX TABLE 4.6b
Probability of Finishing on Time by Socioeconomic Status and Selectivity Cluster,
1999 Entering Cohort, State Systems, Unadjusted and Adjusted

69

Maryland North Carolina Virginia

SEL As SEL Bs SEL As SEL Bs SEL As SEL Bs

Unadjusted Middle SES 0.092 0.055 0.033 0.008 0.005 0.010
[0.019]** [0.019]** [0.005]** [0.023] [0.021] [0.030]

High SES 0.188 0.129 0.094 0.025 0.055 0.034
[0.011]** [0.038]** [0.008]** [0.024] [0.013]** [0.022]

Adjusted Middle SES 0.065 0.047 0.032 0.013 -0.005 0.012
[0.025]** [0.023]*  [0.005]** [0.024] [0.021] [0.039]

High SES 0.118 0.104 0.057 0.031 0.026 0.025
[0.019]** [0.034]** [0.009]** [0.018] [0.015] [0.038]

Observations 2,935 1,655 4,847 5,072 7,794 3,303

Source: State Systems Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in brackets. Coefficients
indicate the predicted difference in the probability of finishing on time (from a probit model) between the
listed group and the reference group (low-SES students), holding all control variables at their respective
means. Adjusted differences control for SAT/ACT scores, high school GPA, state residency status,
race/ethnicity, gender, and university attended.

* Significant at the .05 level.
** Significant at the .01 level.



Copyrighted Material

70 CHAPTER 4 APPENDIX TABLES

APPENDIX TABLE 4.7a
Probability of Finishing on Time by Parental Education and Selectivity Cluster,
1999 Entering Cohort, Flagships, Unadjusted and Adjusted

SEL Is SEL IIs SEL s
Unadjusted Some College 0.084 0.020 —-0.028
[0.017]** [0.016] [0.024]
College Degree 0.149 0.076 0.006
[0.016]** [0.021]** [0.032]
Graduate Degree  0.170 0.087 0.018
[0.020]** [0.018]** [0.032]
Adjusted without Some College 0.029 -0.003 -0.029
Family Income [0.009]** [0.012] [0.014]*
College Degree 0.052 0.050 0.019
[0.009]** [0.016]** [0.011]
Graduate Degree  0.058 0.050 0.019
[0.008]#* [0.014]** [0.016]
Adjusted with Some College 0.018 -0.013 —-0.030
Family Income [0.008]* [0.011] [0.014]*
College Degree 0.031 0.028 0.016
[0.009]** [0.014] [0.010]
Graduate Degree  0.030 0.020 0.015
[0.009]#* [0.011] [0.017]
Observations 17,279 13,760 10,588

Source: Flagships Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in
brackets. Coefficients indicate the predicted difference in the probability of finishing on
time (from a probit model) between the listed group and the reference group (students
whose parents had no education beyond high school), holding all control variables at their
respective means. Adjusted differences control for SAT/ACT scores, high school GPA, state
residency status, race/ethnicity, gender, and university attended.

* Significant at the .05 level.

** Significant at the .01 level.
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APPENDIX TABLE 4.7b
Probability of Finishing on Time by Parental Education and Selectivity Cluster, 1999 Entering
Cohort, State Systems, Unadjusted and Adjusted

Maryland North Carolina Virginia

SEL As SEL Bs SEL As  SEL Bs SEL As SEL Bs

Unadjusted Some College 0.031 0.049 0.033 -0.015 0.004 0.045
[0.043] [0.062] [0.032] [0.023] [0.022] [0.027]
College Degree 0.124 0.108 0.079 0.007 0.020 0.040
[0.023]** [0.041]** [0.030]** [0.025] [0.020] [0.027]
Graduate Degree  0.162 0.123 0.130 0.043 0.053 0.067
[0.014]** [0.057]*  [0.018]** [0.026] [0.011]** [0.025]**
Adjusted Some College 0.014 0.038 0.002 —-0.011 -0.014 0.051
without [0.033] [0.081] [0.026] [0.020] [0.023] [0.028]
Family College Degree 0.077 0.087 0.038 0.011 -0.005 0.042
Income [0.008]** [0.059] [0.025] [0.022] [0.020] [0.034]
Graduate Degree ~ 0.101 0.109 0.033 0.040 0.007 0.066
[0.007]** [0.082] [0.026] [0.027] [0.020] [0.018]**
Adjusted Some College 0.007 0.035 -0.006 -0.011 -0.018 0.051
with [0.032] [0.082] [0.020] [0.022] [0.021] [0.028]
Family College Degree 0.055 0.077 0.025 0.012 -0.014 0.041
Income [0.008]** [0.062] [0.017] [0.026] [0.021] [0.031]
Graduate Degree  0.073 0.090 0.016 0.040 -0.005 0.066

[0.008]** [0.084] [0.014] [0.032] [0.023] [0.019]**

Observations 2,935 1,655 4,847 5,072 7,794 3,303

Source: State Systems Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in brackets. Coefficients
indicate the predicted difference in the probability of finishing on time (from a probit model) between the
listed group and the reference group (students whose parents had no education beyond high school), hold-
ing all control variables at their respective means. Adjusted differences control for SAT/ACT scores, high
school GPA, state residency status, race/ethnicity, gender, and university attended.

* Significant at the .05 level.

** Significant at the .01 level.
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APPENDIX TABLE 4.8a
Probability of Finishing on Time by Family Income and Selectivity Cluster,
1999 Entering Cohort, Flagships, Unadjusted and Adjusted

16 Universities with
All 21 Universities Parental Education Data

SEL Is SEL IIs  SEL Ills SEL Is SEL IIs  SEL IIs

Unadjusted  Second Quartile  0.044 0.015 0.016 0.091 0.006 -0.018
[0.010]**  [0.019] [0.011] [0.017]%*  [0.017] [0.024]
Third Quartile 0.049 0.062 0.020 0.132 0.078 —0.023
[0.006]**  [0.017]** [0.014] [0.024]**  [0.019]** [0.039]
Top Quartile 0.081 0.087 0.030 0.189 0.109 -0.011
[0.004]**  [0.017]** [0.010]** [0.013]** [0.023]** [0.045]
Adjusted Second Quartile  0.044 0.016 0.015 0.044 -0.009 0.011
without [0.010]**  [0.019] [0.011] [0.010]**  [0.017] [0.010]
Parental Third Quartile 0.049 0.062 0.019 0.049 0.058 0.010
Education [0.006]**  [0.017]** [0.013] [0.006]**  [0.016]** [0.013]
Top Quartile 0.081 0.087 0.029 0.081 0.079 0.023
[0.004]**  [0.017]** [0.010]** [0.004]** [0.017]** [0.009]%*

Adjusted Second Quartile 0.039 -0.012 0.009
with [0.010]**  [0.016] [0.011]
Parental Third Quartile 0.041 0.051 0.006
Education [0.007]**  [0.014]** [0.014]
Top Quartile 0.070 0.067 0.013

[0.006]**  [0.014]** [0.010]

Observations 17,279 22,068 17,083 17,279 13,760 10,588

Source: Flagships Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in brackets. Coefficients
indicate the predicted difference in the probability of finishing on time (from a probit model) between the
listed group and the reference group (students from families in the bottom income quartile), holding all
control variables at their respective means. Adjusted differences control for SAT/ACT scores, high school
GPA, state residency status, race/ethnicity, gender, and university attended.

* Significant at the .05 level.

** Significant at the .01 level.
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APPENDIX TABLE 4.9a

Probability of Finishing on Time by Race/Ethnicity, Gender, and Selectivity
Cluster, 1999 Entering Cohort, Flagships, Unadjusted and Adjusted

SEL Is SEL IIs SEL IIIs
Unadjusted  Black Males -0.241 -0.124 -0.129
[0.059]%*:* [0.042]%** [0.028]%*%*
Hispanic Males -0.229 -0.073 -0.058
[0.041]%** [0.044] [0.026]*
Asian Males -0.106 0.015 0.083
[0.058] [0.087] [0.067]
White Females 0.094 0.152 0.172
[0.022]%** [0.018]%** [0.016]%**
Black Females -0.022 0.009 0.075
[0.039] [0.051] [0.069]
Hispanic Females -0.152 0.097 0.153
[0.038]%*:* [0.057] [0.081]%**
Asian Females -0.001 0.112 0.188
[0.026] [0.085]%*:* [0.048]%**
Adjusted Black Males -0.143 -0.057 —0.141
[0.038]%*:* [0.032] [0.024]%**
Hispanic Males -0.098 -0.070 —0.094
[0.017]%* [0.025]%** [0.084]%**
Asian Males -0.015 0.003 0.014
[0.045] [0.021] [0.027]
White Females 0.094 0.132 0.130
[0.015]%** [0.010]%*=* [0.011]%**
Black Females 0.076 0.056 0.049
[0.033]* [0.027]* [0.085]
Hispanic Females 0.022 0.093 0.065
[0.021] [0.039]* [0.026]*
Asian Females 0.084 0.087 0.076
[0.010]%** [0.015]%*=* [0.018]**
Observations 17,279 22,068 17,083

Source: Flagships Database.

Notes: Robust standard errors adjusted for clustering at the university level appear in
brackets. Coefficients indicate the predicted difference in the probability of finishing on
time (from a probit model) between the listed group and the reference group (white
males), holding all control variables at their respective means. Adjusted differences control
for family income quartile, SAT/ACT scores, high school GPA, state residency status, and
university attended.

* Significant at the .05 level.

** Significant at the .01 level.
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