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Controlling for Personal Charatteriatics,
School and Community Characteristics, and High School Curriculum

When Estimating the Return to Education

ABSTR, LCT

This paper studies whether failure to control for family backgrotmd, aptitude, high school quality, high
school curriculum, and community characteristics leads to bias in estimates of the return to post sem:lazy
education. High school specific fixed effects are used to control fa all observed and unobserved characteristics
common to students from a given high school and an instnunental variables procedure is used to deal with
measurement error in reported education. The estimadon is conducted using panel data on several persons from
each of a large number of high schools sampled in the National Longitudinal Survey of the High School Class of
1972.

Controlling for family bac.4round and aptitude and achievement measures leads to a substantial
reduction in estimates of the rate of return to education. Measurement error is not responsible for the reduction.
However, the use of fixed effects io control for hig) school and conbaunity characteristics has only a modest
effect on estimates of the rate of return to education, Ind controlling for high school curriculum makes little
difference. This is an important snd reassuring finding because few data sets permit one to control for these
factors when estimating the effect of education on wages.

Joseph O. Altonji
Department of Economics
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INTRODUCTION

Hundreds of studies have ahovin that more-educated workers receive higher wages and earnings than

less-educated workers.' The typical estirpate is that college graduates earn about 30 percent more than high

school graduates. This earnings gap, though varying over time, has always been substantial.' But the broad

&gement that more-educated workers cam more than less-educated workers is accompanied by disagreement on

the extent to which the difference in earnings is due to the difference in educatice. Part of the earnings

advrntage of educated workers may arise from differences in ability, achievement in primary and secondary

school, quality of curriculum in primary and secondary school, or school and community characteristics that

happen to affect both wages and years of education.'

Then is in fact an extensive literature on the effects of family background and ability on esti,nates of

the return to education. Most studie4 have found that controlling for family background and ability reduces

estimates of the rate of return to education. (See Oriliches (1979) and Siebert (1985) for surveys.) However,

some studies have paid attenticer to the fact that mismeasurement of education becomes a more serious problem

when one controls for ability or family background; these studies find somewhat smaller levels of bias and in

some cases obtain higher estimates of Me retILM to education.

This palm examines whether failure to control for school quality, secondary school curriculum, and

community characteristics leads to bias in estimates of the return to postsecondary education. Given the interest

that college admissions committees show in this information, one might suspect that these variables are

conelated with postsecondary education. Failure to control for them will lead to bias if they affect the wage

1 Siebert (1985) and Willis (1986) provide recent surveys of the link between education and
earnings.

2 Recent research by Muiphy and Welch (1988) suggests that the college differential has increased
substantially during the 1980s.

3 There art two main channels through which the spurious correlation between education and
wages might arise. First, family background, primary and secondary school quality, and ability might
affect the wage level independently of postsecondary schooling. Second, family background, ability,
and primary and secondary school characteristics may affect the production function of human capital.
Students who are more die, from better family backvounds, or from better schools may choose more
postsecondary education than 'he h:s advantaged because they receive a larger payoff to a year in
college. In this case, a regression estimate of the difference in earnings of a high school graduate and
a college graduate will exceed the gain in earnings that a typical high school graduate would nveive if
he or she had chosen college. See Siebert (1985), Willis (1986), and Griliches (1977) for discussions
of these issues.

1
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level or the return to education. However, little is known about the question, in pan because most of the data

sets that have been used to study the returns to education such as the Current Population Survey, the Decennial

Census, the Panel Study of Income Dynamics, and the National Longitudinal Surveys of Labor Market

Expenence contain relatively little infonnation about school curriculum and the community.' Furthermore, it is

hard to envision a data set that would contain measures of all of the relevant school and community

characteristics. The education production function literature has not been terribly successful in explaining

differences in achievement across schools with school and community variables! even though there are

substantial differences across schools in the parental and school characteristics that we do observe. (See

Appendix TWA 1.) One naturally suspects that there are unobserved differences among high schools and

communities that are important determinants of both education and wages.

Data from the Naticaal Longitudinal Survey of the High School Class of 1972 (NLSHS72) and from a

matching postsecondary transcript survey (PETS) provide an opportunity to make some progress on this issue.

The most important feature of the NLSHS72 for present purposes is that it contains several students from a large

number of high schools (897 high schools in the subsample used in this analysis). This permits the use of fixed

effect estimation procedures that control for all observed and unobserved characteristics common to students

from the same high school. One may also use fixed effects to control for characteristics common to students in

the same program (Le., academic or nonacademic track) within a given high school. In addition, the data set

contains information on parental background, high school curriculum, and test scores.

Of course, the more one controls for the observed and unobserved factors that lead to differences in

education, the potentially more serious the problem of measurement error in reported education becomes, as

Griliches (1977, 1979) ;las emphasized. I deal with the measurement aror issue by using the information on

education from the postsecondary transcript survey to form instrumentel variables (IV) for the responses provided

by the sample members.

The main conclusions of the study are fourfold. First, controlling for family background leads to a

substantial reduction in estimates of the rate of return to education. Foe the combined sample of academic and

nonacademic track high school students, the ordinary least squares (OLS) estimates imply that the return to a

year of postsecondary academic education falls frow 82 percent when one does not control for family

4 Akin and Garfinkel (1977), Morgan and Sikvieldin (1973), and Johnson and Stafford (1973)

examine links between scl-r3o1 quality proxies and labor market outcomes.

3 See Hanushek (1986) for a recent survey,
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background to 6.5 percent when one does. The IV results are similar, suggesting that measurement error is not

responsible for the reduction. Similar reductions are found among the samples of stucknts who are in high

school academic programs and among those who are in nonacademic programs. Second, estimates of the rate of

return to postsecondary academic education for academic and nonacademic track high Khoo' students are

remarkably similar. This is true despite the fact that students from academic programs urn substantially more

than those from nonacademic programs, even after controlling for observed family background characterktics and

achievement and aptitude measures. Third, controlling for high school curriculum doeo not have much effect on

the education coefficients. Fourth, the use of fixed effects to control for high school characteristics has only a

modest effect on estimates of the rate of return to education. For the cembined sample, controlling for these

factors reduces estimates of the percentage increase in earnings from a year of college by about .5 (e.g., from 6.0

to 5.5). This suggests that the failure to control for differences in high school variables does not lead to serious

biases in studies of education and wages. This is an importm and reauuring finding, because few data gets

would permit one to control for these factors.

The paper proceeds as follows: Section 1 presents the wage equation that underlies most of the

econometric analysis below. It also discusses the potential biases in estimates of the effec: of education cm

wages that may arise from failure to control for characteristics that correlate with educntional attainment and that

affect either the level of the wage holding the educational level constant or the relationship besween wages and

education. Section 2 discusses the data used in the study. Section 3 presents estimates of the return to

education. The main conclusions are summarized in Section 4.

Econometric Framework

This section discusses sources of bias in estimates of the effect of education on wage rates, and presents

the eronometzic methodology used in the paper.

where

Assume that the log real wage Was is determined by

(1.1) Wiwiljo +XsaB2 +Xj3 +CaB4
+s,p

Whi a the log of the real average hourly wage rate of person i from high school h in year t.

Xra, - variables indicating whether the individual is female, black, and/or Hispanic.

3



Xa a set of family background characteristics.

Xs* as variables for the geographic locadon of the high school.

Xi& a vector of aptitude and achievement measures.

Ci a a vector of measures of the high school curriculum taken by person i from high school h.

S, a measure of postsecondary education, such as years of schooling.

BX*8 a the labor market experience of person i in year I.

a vector of observed high school and community characteristics.

The variable Wag is the composite error component

where

(1.2) (*hey, +Vis +MA +eakt

vistVi+Vh

an index of student- and family-specific factors that affect W independently of the high school

and community environment

Vb n the mean in.the high school of v's.

vi si the difference between v'i and v. for student I.

an index of high school and community factors that affect w.

fk, Is a transitory error component that is assumed to be uncorrelated with all explanatory variables in

the wage equation and with the other error components.

The component vi is uncorrelated with v1, and rn, by construction.

There are two additional error components in the wage equation. The rate of return to education p + pi

+ p* varies across individuals and depends on an individual-specific component pi and a high school component

p*, where pi and pi, are uncorrelated b) construction and have means of 0. The uaobserved tarn Sh (pi + pli) is

treated as part of the wage equation error in estimation. Below I allow p to 4iepend on whether a student is in

an academic or nonacademic program by estimating separate equations for these groups.

Suppose one is interested in p, which is the labor market value of an 0r year of education for a

randomly selected person. Ordinary least squares will lead to biased estimates if the unobserved :actors that

4



influence W also influence S. S is likely to be positively related to variables that increase the productivity of

higher education, lower the direct costs to the student or lower the discount rate, or raise the nonpecuniary

benefits of education. Consequently, one.would expact family background, ability and achievement, course of

study in high schaal, and other high school and community factors to affect not only wage rates but also

postsecondary schooling, and '''te evidence for the NISHS72 is that they do (see Altonji (1988)). In fact, many

studies of the return so education have few controls for ability, family background, curriculum in high school,

and other characteristics of the high school and community. Even when one uses as rich a data set as the

NLSHS72, the fact that observed measures of family background and parental attitudes, student achievement and

ability, average background and ability of students in the high school, an.1 high school characteristics arc

assumed to influence education and wage rates suggests that the unobserved deteaminants of education are

correlated with and + ph). This is because the observed measures are likely to be incomplete or

unreliable.

In the empirical work below I systematically add to the wage equation controls for family background,

curriculum in high school, aptitude ind achievement, and observed high school characteristics and examine the

sensitivity of estimates of the return to education to the choice of control variables. Since the NLSHS72 has

more than one student in the sample from each high school, I am also able to experiment with the use of a

separate intercept, or "fixed effect," for each high school as a control for the high school error component

va + ma.°

It is important to keep in mind that the use of high school fixed effects does not solve all of the

potential sources of endogeneity of the schooling variable. Specifically, it does not eliminate potential bias from

the correlation between Sb and the individual error component vi, or between Sa and the component pi of the

rate of return to education. Even after one controls for observed mcasures of family background and for

aptitude and achievement, unobserved ability differences among students from the same high school may affect

both S and W. Furthermore, the quality of instruction and peer group experiences of students probably varies

substantially even within a given track within the same high school, and so the fixed effect analysis does not

6 The estimation methods discussed here are standard approaches to estimation of models with an
error components structure. A convenient reference is Iisiao (1986), Chapter 3. The standard errors
for the OLS and instrumental variables regressions with and without high school fixed effects allow
for cbitrary high school specific forms of heteroscedasticity, serial correlation, and 0u-relation across
students from the stune high school.

5



control far all high school charactaisdcs that influence particular students" However, this study goes further

than previous studies by including high school cuniculura controls as well as family background and ability

measures.

One should also keep in mind that including controls for high school, family background, and test scores

may exacerbate downward bias in the education coefficient arising from mtasurement error in education. I

address the measurement error issue by using the independent information in the Post Secondary Transcript

Stuvey that accompanied the NI..SHS72 to create instrumental variables for the education measures. I use the

transcript information as instrumental variables rather than as direct measures of education, because the PETS

survey did not obtain transcripts for all itudents who claimed to have attended postsecondary schools, in some

cases because of lack of cooperation by the schools. Consequently, the PETS measure of postseccedary

education will also differ frcm actual schooling. I assume that the measurement errors in the PETS data are

independent of the information on years of schooling and degree attainment provided by the student" When

high school constants are included in the wage equation, I use deviations of the transcript variables fran high

school means as the instrumental variables.

Data

The NLSHS72 is a Department of Education survey of individuals who were high school seniors during

the spring of 1972. Thus, high school dropouts are excluded. The individuals were resurveyed in 1973, 1974,

1976, and 1979. A subsample was also resurveyed in 1986. I restrict the sample to the 16,683 individuals from

the schools that participated in the base-year survey. The sample is rcuu.:11 to 15,680 by eliminating

observations with missing high school test information and to 12,980 bi eliminating individuals who did not

respond to all of the rust four folbw-ups. Information from the 1986 follow-up was then added for persons

who were in the earlier sample of 12,980.

The cross section-time series of observations for each individual used in the wage analysis was created

using information on earnings divided by hours for 1977, 1978,.and 1979, and information on the wage at the

7 There is information on tracking in the NLSHS72, and in future work it would be interesting to
use a fixed effect to control for observed and unobserved characteristics that are common to students
from the same Era,* in high school.

$ Students were asked during each follow-up survey to identify any schools that they were
attending or had attended. Correlated measurement errors could arise if a student attended college but
said otherwise. In this case the student would not provide the name of the postsecondary school
attended, and no transcript would be found. I assume that persons do not hide the fact that they
attended college if they attended college for a signftwat period of time.

6



beginning and end of each job held between 1980 and 1986, up to a maximum of the four most recent jobs. An

observation for 1977 is included if (1) the individual was a full-time indent neither in October 1976 nor in

October 1977, (2) the number of hours wceked in 1977 was greater than 1,040, and (3) the log of the 1977 real

wage wu between $.50 and $75 in 1967 dollars. Observations for 1978 and 1979 were included if they met the

corresponding three criteria for 1978 and 1979, reapectively. Data for beginning and ending job dates (1980-

1986) were included if (1) the number of hours worked in the approwiate year was greater than 1,040, acid (2)

the log of the real wage was between S.50 and $75 in 1967 dollen. Restriction tif the *ample to cases with

nonmissing data on the variables used in the wage analysis reduced the sample size to 38,595 observations on

9,239 individuals from 897 high schools"

The coding of a few of the variables requires discussion. The variable YRSACD79 is the numbez of

years of postseccadary academic education completed by 1979. The variable YRSVOC79 is the number of years

of postsecondary vocational education by 1979. To allow for nonlinearities in the return to education, a SC of

mutually exclusive education dummy variables were created. V0079 is 1 if an individual never attended college

but did auend a postsecondary vocational school, and is 0 otherwise. SOC1479 is I if a person has less than two

years of college (regardless of whether that person also attended vocational school). S0C1579 is 1 if a person

attended college for two or more years but did not receive a four-year degree. COLL79 is 1 if 3 person received

a four-year degree but did not receive an advanced degree. ADV79 is 1 if a person TvAxived a graduate degree.

The instrumental variables constructed from the PETS survey include a number of transcripts found for

each student and nine dummy variables fee whether students had the following transcript combinations: (1) at

least one transcript, (2) a transcript from a nonacademic institution, (3) a transcript from a two-year public

academic institution, (4) a transcript from a four-year public academic institution, (5) a uanscript from a private

academic institution, (6) a licence or certificate but no academic degree, (7) an associate degree but no

chelor's or advanced ckgree, (8) a college degree but no advanced degree, and (9) an advanced degree.1°

9 The subsample of students in academic programs contains 18,653 person-year observations from

858 high schools. The corresponding figures for the nonacademic (general and voc lona' tracks)

subsample are 19,942 and 864.

10 The PETS survey contains at least one transcript for 83 percent of the umple members who

reported some postsecondary education by 1979, for 74.8 percent of those who reported vocational

education or some college but no degree, and for 96.16 percent of those who reported a college or
advanced degree. Transcript evidence of a college or advanced degree was found for 82.29 percent of

the sample members who reported a college or advanccd degtee. Transcript evidence of a college or

advanced degree was found for 3.16 percent of sample who did not report a college or advanced

degree by 1979. Also, transcript evidence of an advanced degree was found for 8.13 percent of the

persons who reported college as their highest degree in 1979, which may in part be due to completion

7
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The control variables for region and city size, family background, aptitude and achievement measures,

high school curriculum (semester hours in each of eight subjects), and high school characteristics ye listed in the

footnotes to the tables. Descriptive statistics and variable definitions are provided in Appendix Table 1.11 To

save space, only the education coefficients are eiown in the text tables below.

Estimates of Returns to Education

Table 1 presents least squares estirnates of the effects of YRSACD79 and YRSVOC79. Columns 1-4

do not include dummy variables for each high school, while Columns 5-7 do. All equations contain controls for

race, Hispanic background, sex, experience, experience squared, dme, and time squared. In each column the

letters R, F, and H indicate whether controls for region and city size (R), family background and achievement

and aptitude measures (F), and high school curriculum and high school characteristics (H) are included. The

high school dummy variables absorb the effect of any variables that are constant within the high school, thus,

region and city size and fixed high school characteristics are implicitly ccetrolled for in Columns 5-7. Table 2

provides a comparable set (If results, with YRSACD79 and YRSVOC79 replaced by the dummy variables

V0079, S0C1479, S0C1579, C0LL79, and ADV79. The coefficients on the education variables are relative to

a high scho^! graduate, so the coefficient on COLL79 is the difference in the log wages of a college vaduate

and a high school graduate.

The Returns to Accdemk Education

The coefficient on YRSACD79 is .0817 when only the bask controls are included (Column 1) and

.0790 when one controls fot region and city size. This is typical of estimates from other data sets. The

coefficient falls to .0653 when family background and ability and aptitude measures are added, a decline of

.0137. This reduction is consistent with findings of other studies that have used detailed controls for family

1111
of their advanced degrees after 1979.

11 Appendix Table 1 presents the means and standard deviadons of the variables used in the wage
equations for the full sample, the academic sample, and the nonacademic sample. The table also
reports the standard deviation of each variable within a high school, and the fraction of the sample
variance that is across high schools. The standard deviations and the vadance decomposition in the
table refer to the cross section-time series sample, to which individuals contribute different numbers of
observations. Consequently, they provide only a rough indication of the relative importance of
variation withhi the high school and variation across high schools in wages, education, and background
L.banicteristics. See Altonji (1988) for a more thorough treatment of this issue. However, the results
indicate that there is substantial variation across high schools in background characteristics, aptitude
and achievement measures, and curriculum. Note also that there are substantial differences in the
means for the academic and nonacademic samples.

8



background and ability or made use of sibling pairs." Adding controls for the smdent's courses and a set of

high school characteristics lowers the YRSACD79 coefficient by only .0009 to .0644.

A major aim of the present paper is to determine whether the failure to control kr unobserved high

school and community characteristics leads to a substantial upward bias in estimates of the returns to education.

The answer seems to be that there is only a small upward bias without these controls. For example, when one

adds high school dummy variables to the specification in Column 2, which docs not contain controls for family

background, aptitude and achievement, or comes taken, the coefficient on YRSACD79 falls from .0790 to .0749

(see Column 5). Whea one controls far background and achievement, the comparable coefficients without and

with high school dummy variables ue .0653 and .0605. When one controls for curriculum and observed high

school characteristics, adding the high school dummy variables reduces the coefficient on YRSACD79 from

.0644 to .0598. Thus, failure to control for high school differences leads to an upward bias of .005 in the

education coefficient, which (multiplying by 100) is an upward bias of .5 in the rate of return to education.

Similar results are obtained fur inudents from academic and nonacademic programs. The coefficients

for the two subgroups are remarkably similar. They are also a bit below the coefficients for the combined

sample. This reflects the fact that both the wage level and the postsecondary schooling level are positively

correlated with enrollment in an academic gogram, even after controlling for teckground, aptitude and

achievement, and semester hours by subject area. Controlling for background and ability has a relatively large

effect on the education coefficient, while curriculum has only a small effect (compare Columns 2 and 3 and

Columns 3 and 4). For the academic subgroups, including a separate dummy for each high school reduces the

estimawd rate of return by about .6 (compare Columns 2 and 5 or Columns 3 and 6 and multiply by 100). For

the nonacademic subgroup, the reduction in the rate of return is about .2.

Table 2 reports OLS estimates of the effects of academic education when the dummy variables V0079,

S0C1479, S0C1579, COLL79, and ADV79 are used to parameterize the model. The results are qualitatively

consistent with those based upon the linear specification in Table I.

Instrumental Variables Estimates

For the combined sample, th4t use of IV in Table 3 has no effect (to four digits) on the return to

YRSACD79, when one does not control for family background and test scores, and leads to a slight reducdoq

(relative to OLS) in ettimiates of the return to academic education, when one does. Evidently, measurement error

/ 2 See Griliches (1979) and Olneck (1979) for discussions of alternative estimates of the return to
education based on sibling data.

9



in the education variable decreases from about .079 with only regional controls to .058 when family background

and test ecores are added. There is only a small drop in the IV estimate (from .058 to .056) when high school

fixed effects are added to the equation with family background and test scores. This confirms the earlier OLS

fmding that failure to control for high school, commwiity, or both sets of variables leads to oAly a small bias in

estimates of the return to education.

The use of IV does not significantly change the conclusions based on OL,S for the academic and

nonacademic subgroups. The IV estimates of models that use five dummy variables for education outcomes

indicate that controlling for high school makes almost no difference for academic education, if anything, it leads

to an increase in the estimated return to vocational educational education (see Table4).

The Returns to Vocational Education

Tables 1 and 3 report OLS and IV estimates of the effect of years of vocational education (YRSVOC79)

on wages for the combined sample and the academic and nonacademic subgroups. The mean of YRSVOC79 is

.5110 for the combined sample and .5031 and .5183 for the academic and nonacademic subsamples, respectively.

For the combined sample, the OLS results for the linear specification indicate a much lower return for vocational

education than for academic education, with a coefficient of .0145 in the absence of controls (Column 1) and

.0154 when one controls for background, aptitude and achievement, high school curriculum, and the high school

(Column 7). The estimates for the academic and nonacademic samples are in the same general range, but the

small coefficients should be treated cautiously for two reasons. First, vocational education is a very

heterogenous category, and if programs lasting just a few months are coded as lasting a year, a downward bias

would result. Second, there is evidence that the value of vocational education is lower if one has also obtained

academic postsecondary education. I have excluded an interaction term from the specifications in Tables 1 and 3

to simplify interpreting the results. However, the categorical specification in Tables 2 and 4 excludes persons

who have both vocaticcal and academic education from the vocational category. Therefore, the mean of V0079

is much lower for the academic sample than the mean for the nonacademic sample, despite the fact that the mean

of YRSVOC79 is similar for the two groups. For the categorical specification and the combined sample, the

OLS estimates imply that the vocational education dummy raises wages by .048 percent to .065 percent,

depending upon what one controls for. I suspect that there are differences between academic and nonacademic

students in the content of postsecondary vocational education, and that these may underlie the larger coefficient

on V0079 for the academic sample.

The instrumental variables estimates for YRSVOC79 and VOC79 follow the same pond pattern as the

OLS estimates, but are immecise, particularly for the academic sample. Some of the point estimates for

YRSVOC79 are actually negative but not statistically significant. However, for the ccenbined sample the

10
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coefficient on V0079 is quite substantial (.118) when one controls for the high school, family background,

curriculum, and test scores, although the standard error is .064. A possible explanation (other than sampling

error) is that the returns to vocational programs that are sufficiently well established to lead to a transcript, a

licence, certificate, or any combination of the three are larger than the returns to other programs.

The impact of controlling for high school and community characteristics and for family background and

achievement measures on estimates of the return to vocational education is sensitive to whether one uses OLS cc

IV. to the choice of dependent variable, and to whether the student was in an academic or nonacademic program

in high school. I will not discuss the detailed auks in the tables. There are a number of possible explanations

for this, but I do not have the evidence on relative quality of high schools and of students who go on to

vocational education to sort them out.

Conclusion

The OLS and instrumental variables estimates with high school fixed effects indicate that only modest

biases result from the failure of prevIous studies to control for differences in high schools and for differences in

primary school and community characteristics common to students from the same high school. This is good

news for researchers, because few data sets permit one to study clusters of students from the same high school.

This paper also confirms previous studies that have found that estimates of the rate of return to education are

reduced substantially when one controls for family background and aptitude and achievement measures. The

reduction does not result from measurement error in reported education.

1 1
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Table 1
Estimates of the Return to Education

Dependent variable: log wage

OLS" OIJ
Dummies for each high school'

(I) (2) (3) (4) (5) (6) (7)

Combined Sample'

YRSACD79 .0817 .0790 .0653 .0644 .0749 .0605 .0598

(.0028) (0028) (.0035) (.0036) (.0029) (.0036) (.0036)

YRSVOC79 .0145 .0150 .0133 .0135 .0173 .0163 .0154

(.0053) (.0052) (0032) (.0052) (.0053) (.0052) (.0052)

Other
controisb'444

R R,F RH R R,F

Students in Academic Program'

YRSACD79 .0731 .0734 .0636 .0637 .0663 .0568 .0567

(0043) (.0042) (.0047) (.0047) (.0046) (.0050) (0051)

YRSVOC79 .0133 .0152 .0165 .0166 .0183 .0201 .0180

(.0076) (.0074) (.0075) (.0075) (.0081) (.0081) (.0080)

Other
controlsbAw

R R,F R,F,H R,F R,F,11

Students in Nonacademk Programs'

YRSACD79 .txxi; .0670 .0572 .0563 .0651 .0547 .0550

(.0046) (.0046) (.0073) (.0057) (.0053) (.0065) (.0065)

YRSVOC79 .0196 .0192 .0162 .0178 .0138 .0121 .0116

(.0374) (.007.3) (.0073) (.0074) (.0078) (.0078) (.0078)

Other
control:1'mo

R R,F R,F,H R R,F R,F,H

The combined &amide contains 38,595' person-year observations on 9,239 persons frcen 897 high schooLs. The
academic sample contains 18,653 person-year observations on persons from the academic programs in 858 high
schools. The nonacademic sample contains 19,942 person-year observations on persons from the vocational cr
general program in 864 high schools.
b All equations include BLACK, HLSP, CSEX, PEXP10 PEXPlOSQ, YEAR, AND YEARSQ.

R NO.CFNTRAL, SOUTH, WEST, SMALLTOWN, MED.CITY, BIGCITY, BIGSUBURB, HUGECITY,
MED.SUBURB,BIGSUBURB, HUGESURB, COLL_PROX.

F FATHER_ED, MOTHER_ED, LOWSES ED_MONEY MOTHER WORK BLUECOLF, ENGLISH,
FATILCOLL, MOTH_COLL, DISC_PLANS, PAR_INTEREST, PAR_INFL, IMPTAVER,

13



COLLEGE_ABILITY, TEACHER.ASSESMENT, VOCABULARY, PICTURE.NUMB, READING,
LETIER.GROUP, MATH, MOSAIC.COMP, HOMEWORK, AND dummy variables for whether data were
missing for FATHS011., MOTHSOLL, OR BLUECOLF.

H BLACK1, BLACK12, STU/TEACHER, PRIVATE, GRADES, ATIEND_RATES, DROP_RATE,
TEACHEILTURNOVM, TEACHEILMA, SCIINCE_COURSE, HS_SrEB, SCIENCE, PORLANG,
SOCIAL.ST, ENGLISH, MATH, IND.AtiTS, COMMERCIAL, FINEARTS. Summary statistics and definitions
of all of the variables are given in Appendix Thble 1.

Variables that do not vary across high schools, such u the geographic vatiablo .1,1d the high school variables
in footnote c and high school variables in footnote e, are implicitly controlled for iv the equations with high
school dummies.
a 'White standatd enors in parentheses account for arbitrary forms of heteroscedasticity and correlation across
observations on students from a given high school.
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Tabk 3
fillmalm of the agars lo Bdamdlos

Depaideat whales log wags

lutramislal variables bal lastrumaital Variables
Dranake for each WO sehooP6

(1) (2) (3) (4) (5) (6)

Comblaod Sample

YRSACD79 .0817 .07113 .0582 .0572 .0770 .0560 .0551

(.0031) (.0031) (.0037) (.0337) (.0033) (.0039) (.0340)

YRSV0C79 .0254 .0080 -.0127 -.0151 .0084 -.0104 -.0133

(.0170) (.0167) (.0169) (.0169) (.0171) (.0173) (.0175)

Other
coatrokbmw

ft R,F R.14,11

Students la Academic Programa

YRSAC079 .0765 .0765 .05111 .0615 .0699 .0570 .0568

(.0058) (.0056) (.0062) (.0362) (.0065) (.0071) (.0072)

YRSVOC79 .0550 .0379 .0338 .0327 .0283 .0336 .0314

(.0340) (.0331) (.0333) (.0329) (.0379) (.0379) (.0378)

Other
coakolabomo

R ReF 11.17,11 R ay &FA

Midgets la Nosavademk Programs.

YRSACD79 .0724 .0722 .0519 .0578 .0758 .0636 .0641

(.0054) (.0055) (.0061) (.0062) (.0064) (.0073) (.0073)

YRSV0C79 .0180 .0033 -.0074 -.0095 -.0041 -4143 -.0173

(.0212) (.0213) (.0212) (.0213) (.0225) (.0215) (.0226)

Other
eentrolimo

R VI FOX R RX R.12,}1

*644.44 See Table 1.
6 kr whims 14 the instruments consist of dummies frx whether the individual had a pcetaecandary transcript, a tremor* from a
vocaticial school, a trinscript from a 2-year public college, a 4year public college, a private collegc dummies fcr whether the indiviclual's
highest degree wu a license cr certificate, an usociate degree, a bachelor's degree, or an advanced degree; and a count of the mentor of
inrscripts for the individual. The IV animates with high school dummies are computed from deviatians from high school means (for the
=slimed sample, the academic sample, and the aonacsdanic sireple, as egeopriate) fr all variables, including the itnanenu. CSRX,
BLAOC, Ind HIV wets also included. The educadon coeffidenu are mimetically identical to what car would obtain if all of the other
variables that wear in a panicular equation were used as lAIMMICOU for that equatioo.
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