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INTRODUCTION

A considerable debate exists regarding the relative effectiveness of public and
private schools in the provision of education. Proponents of private education argue
that students receive a higher quality education at lower cost in the private sector
than in the public sector [West, 1991]. Others contend that public schools are best
suited to meet the educational demands of society [Levin, 1991]. Coleman, Hoffer,
and Kilgore [1982] provide some empirical support of the relative efficiency of private
schools by finding that on standardized tests students attending Catholic schools out-
perform public school students. Others argue that the findings of Coleman et al.
result from specification errors. Witte [1992], for example, provides a detailed exami-
nation of followup studies on Coleman et al., and concludes that any sector effects on
achievement are “very small when controls forprior achievement, student background,
tracking and course taking are included” [Witte, 1992, 387]. The inability to identify
a substantial private sector advantage, and difficulties associated with education pro-
duction functions, make it difficult to recommend policy based on standardized test
results [Hanushek, 1986].

This paper proposes an indirect test of the relative effectiveness of public and
private education that is consistent with the human capital theory of wage determi-
nation. While recognizing that the benefits to more and better schooling are numer-
ous, human capital theorists focus on the role of education in the determination of
earnings [Schultz, 1961]. Education affects earnings by increasing the skills used at
work [Becker, 1975]. Human capital theory implies that those who receive better
training while in school will earn more upon entering the labor market. If private
schools are more effective in developing the cognitive abilities of students, the earn-
ings of workers who attended private schools should exceed those of workers who
attended public schools.
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A rich literature has established a positive relationship between years of school-
ing and wages. The quality of education, of course, also plays a role in wage determi-
nation. Linking the quality of the education to earnings, however, is somewhat prob-
lematic because educational quality is not easily defined. Although the link between
educational inputs and outputs is elusive, wage studies have used inputs (pupil-teacher
ratios, expenditures, teacher education and salaries) and cutputs (standardized tests)
as measures of educational quality [Hanushek, 1986; Card and Krueger, 1992;
Ganderton and Griffin, 1993).

Sexton and Nickel [1992] propose school location as an alternate measure of school
quality. They argue that inner-city schools are reputedly of lower quality than subur-
ban schools. If there is a significant quality difference, wages would be expected to
differ for students who attended inner-city and suburban schools, holding everything
clse constant. Their results, which are based on 1980 Census Data, indicate that
attending an inner-city school significantly lowers the earnings of both black and
white youth.

This paper employs an approach similar to Sexton and Nickel [1992), except for
our use of private education as a proxy for quality (as opposed to location).! We find
that those who attended private schools earn more; this result, however, has several
interpretations. For example, one possible interpretation is that those who attend
private schools receive superior academic training and higher wages as a consequence.
This explanation dovetails with human capital theory and the studies suggesting
that private schools are more effective in developing the skills of students. However,
there are aspects of private education, other than traditional educational skills, that
are associated with higher earnings. Certainly, the most obvious is family background.
The families of those who attend private schools may differ in income, employment
connections, emphasis on the importance of education, and even in motivation and
discipline. These factors are associated with higher earnings regardless of the type of
education received. In addition, the value systems that private schools impart may
be associated with higher earnings. For example, parochial schools that emphasize
traditional roles for men and women may impress male students with the importance
of providing for a family. Therefore, the young men in our sample who attended such
schools may have stronger attachments to the labor market, and higher earnings.
Finally, private education may signal potential worker productivity to employers.
For example, our data indicates that the privately educated are more likely to com-
plete college. Therefore, these individuals may be more motivated or self-disciplined
and possess traits other than private education that indicate high productivity. These
signals of potential worker productivity may be as important to an employer as the
skills the worker learned in school.

The varied interpretations of our empirical finding makes policy recommenda-
tions difficult.  However, this difficulty is encountered by other studies. As men-

tioned above, Sexton and Nickel [1992] find that those who attend schools in the
inner city earn less than those who attend schools in the suburbs. One interpretation
of this result is that inner-city schools have inferior educational resources resulting
in a lower quality education and, finally, in graduates who are not as prepared for
labor market success. Other explanations are less dependent on the quality of edu-
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cation received. For example, schools in the suburbs may serve as a signal to employ-
aers of “better” workers. Also, since Sexton and Nickel do not contrel for family back-
ground, the differences in school location may be picking up differences in hackground
characteristics that contribute positively to earnings. With so many interpretations
of the empirical findings, it is difficult to recommend appropriate educational policy
in this case.

In the remaining sections of the paper we present the empirical results from both
a simple wage estimate and one that controls for the factors (discussed above)} that
may explain the private school earnings effect. Finally , we conclude with recommen-
dations for further research.

DATA AND EMPIRICAL RESULTS

This paper uses the National Longitudinal Study of Labor Market Experience of
Youth (NLSY) to estimate the wage advantage implicit in private education. The
survey containg human capital, earnings, and demographic information for approxi-
mately 12,000 males and femalss between the ages of 14 and 22 in 1979. The survey
also identifies which respondents attended non-public schools. Specifically, respon-
dents were asked to identify the sector of their current or past school (grades 1-12)
during the first interview in 1979. Given the age of respondents at the time, the
question effectively identifies the respondent’s high school education as private or
public. The survey also contains information on selected school characteristics indi-
cating educational quality (pupil-teacher ratios and teacher pay) for both public and
private schools. ‘

Using the retrospective question regarding the respondent’s school, we estimate
the earnings of black and white men who were employed in 1991, The results re-
ported below have not been corrected for selectivity bias. Heckman [1979] argues
that the estimation of & wage equation using a sample of employed individuals will be
biaged unless information on the process of being selected into the sample (the prob-
ability of working in this case) is included in the estimation. This is particularly a
problem when estimating the wages of women, as systematic factors influence their
work decisions, but less of a problem for males. Given that 90 pereent of the sample
of black and white males were employed in 1991, we have little concern over sample
selectivity.?

The empirical model involved is straight forward. A standard wage equation is
estimated that includes the dummy variable, Private, equalling 1 if the repondent
attended a parochial or private school, and zero otherwise:

Lo(W) = B, + B *Experience, + B,*Education, + B,*AFQT, + B *Private,+ B*Z + E,

Tlr}e dependent variable, Ln(W) is the log of the ith individual's hourly wage,
Experience measures the respondent’s work experience. This variable is defined as
the total number of weeks worked between 1979 and 1991. Education is the highest
grade completed by the ith individual, AFQT is the respondent’s score on the Armed
Forces Qualifications Test. This variable serves primarily as a measure of a
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TABLE 1
Variable Names and Means
Variable Description Total Public Private
i 16.485
Hourly wage at current occupation, 12.023 11.782
Weee 1991 v (20.392) {19.582) (31.654)
2534
Log of wage 2.285 2.272 £
Log Wege * # (0.582) (0.578) (0.589)
Independent Variables for Model 1
AFQT Performance on the Armed Services 43.137 42.961 59.364
Qualification exam (percentile, 1980) (30.052) (29.971) (26.864)
14.536
i Highest grade completed by 1991 13.077 12.998
ducation g e (2.327) (2.296) (2.414)
i 472.898 491.946
Experience Total weeks worked since first 473.873 ;
e interview (1979 -1991) (140.550) (141.233) (126.374)
Married Dumrmy variable indicating married, 0.530 0.528 0.566
spouse present, 1991 {0.010) (0.010} {0.044)
SMSA Durnmy variable indicating residence 0.141 0.142 0.124
in a central city of an SMSA, 1991 (0.007) (6.007) {0.029)
South Dummy variable indicating residence 0.409 0.411 0.372
in a southern state, 1991 (0.010) {0.010) (0.043}
White Dummy variable indicating respondent’s 0.680 0.652 0.808
race (1 for white, 0 for black) (0.009) (0.010) (0.035})
Private Dummy variable indicating respondent 0.05% - -
attended non-public or parochial school (0.004}
Number of Observations [2520] [2391] [129]

Source: NLSY 1991 Black and White Males. Parenthesis contain standard ervors.

respondent’s ability. The AF@QT variable may also proxy other ’factors inclufimg fam-
ily background and the educational inputs at the respondent’s school. O Nelll,’for
example, states that the AFQT “ _ig an achievement test of verbal and mathematical
skills and reflects the quality of schooling received as well as the effec_ts of parental
backgroﬁfnd” [O’Neill, 1990, 32]. Including AF QT in the earnings (.aquz.mon, therefore,
helps control for several factors. Private is a dammy variable, %ndlcatlng whether the
respondent attended a private school. Z, is a vector of family background, schoo.l
quality and individual motivation variables. E,is arandom error term. TheSfe vari-
ables were used in two specifications. Model 1 omits the Z, vector of variables.
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Model 2 includes this vector and allows us to observe changes in the private earnings
effect as background and school quality variables are included.

Experience, Education and AFQT are expected to increase wages. A pogitive and
significant coefficient on the Private dummy variable would indicate a “shift” effect in
wages, similar to the location effect identified by Sexton and Nickel [1992]. An insig-
nificant coefficient, on the other hand, would indicate that private education offers
the respondent no earnings advantage.

Table 1 presents the dependent and independent variable names and summary
statistics for the aggregate sample, and for respondents who attended public and
private schools. The variables are also divided (see Table 3) to correspond with the
two regression models presented in Table 2. According to Table 1, approximately 5
percent of the sample attended private schools. Since we are able to identify only
those that attended private high schools, our sample will not reflect the national
average of 10 percent that is enrolled in private elementary and high schools. ‘Re-
spondents who attended private schools earn substantially higher wages, on average,
than those who attended public schools. The wage equations will clarify whether this
difference is due to private education per se, or due to differences in other factors that
affect wages. For example, respondents who attended private schools, on average,
scored considerably higher on standardized tests (AFQT), completed a higher grade
(Education), are much more likely to be white (White), and despite the extra time
spent in school, have more work experience (Experience) than respondents who at-
tended public schools. All of these variables are associated with higher earnings.
Private school respondents are more likely to be married and less likely to live in the
South than public school respondents. The averages of the measures of family back-
ground, school quality and individual motivation that are used in the regression analy-
sis are discussed below in Table 3.

Table 2 presents two wage equations. Model 1 is a standard wage equation that
includes the variables described in Table 1. The R? indicates that the model explains
22 percent of the sample variance in the log of hourly wages.? The model is signifi-
cant overall according to the F statistic. The slope coefficients exhibit the expected
signs and are generally significant. Specifically, the AFQT coefficient indicates that
increases in the performance on standardized exams significantly increase wages.
(ONeill [1990] also finds that increases in AFQT scores increase éarnings for NLSY
black and white men. The Education coefficient indicates positive returns to another
year of education. This result is congistent with the theory and prior studies. For
example, Sexton and Nickel {1992] and Ganderton and Griffin [1993] report educa-
tion coefficients of similar magnitude. According to the Experience coefficient, an
additional week of work experience significantly increases earnings. Considered with
the Education coefficient, this result confirms that human capital is acquired through
both formal education and experience. The remaining results indieate that married
respondents earn significantly higher wages than other respondents. Respondents

who live in the center city of an SMSA do not earn significantly different wages from
other respondents. Wages in the South are significantly below wages in other re-
gions. Whites do not appear to earn significantly more than blacks. O'Neiil [1990]
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TABLE 2
Wage Equations
Dependent Variable = Log of hourly wage
Variable Model 1 Model 2
1.062
consert (15959 4519
e 2 509
s 5000 N
Experience 0((-38435‘%-3 0((?53:2§;3
el o) 559
s 1560) (o3
ot (o) (2990
e Lo19 0359
v e :090)
Mother's Education -(()3402]13-)3
Father's Education (-—g ggﬁi)
Father's Profession (ggi’;)
Pupil-Teacher Ratio ((ig(g)i )
Average Teacher Pay 0(3033;%—)4
Collese (g'.gii)
Professional (g;ii)
Positive Attitude (ggzi)
Library Card (-g g 2:)
F 88.550 21.175
R? 0.220 0.237
Sample Size 2520 1176

Source: NLSY 1991 Black and White Males. Parentheses contam t-gtatistics.

e
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TABLE 3
Variable Names and Means
Variable Bescription Total Publie Private
Additional Independent Variables for Model 2
Mother’s Highest grade completed by 11.997 11.949 12.883
Education respondent’s mother (2.188) (2.195) (1.851)
Father's Highest grade completed by 12.168 12.078 13.833
Education raspondent’s father (3.2186) (3.194) (3.200)
Father'’s Dummy Variable indicating 0.338 0.325 0.567
Profession professional father. (0.014) (0.014) (0.064)
Library Dummy Variable indicating 0.732 0.724 0.883
Card a lLibrary card at age 14 (0.013) (0.014) (0.041)
Pupil-Teacher Ratio of total enrollment to total 18.117 19.156 18.392
Ratio teachers at respondent’s school (4.465) {4.304) (6.815)
Average Pay Average starting salary for new 10,805.467 10,877.347 9,468.500
teachers at respondent’s school {1185.538) (1137.152) (1279.721)
College Duminy variable indicating 0.274 0.259 0.550
respondent completed at least the (0.013) (0.013) (0.064)
fourth year of college
Professional Dummy variable indicating . (.390 0.374 0.700
respondent’s occupation is (0.014) (0.014) (0.059}
professional/technical/managerial
according to three digit census code,
1991
Positive Dummy Variable indicating 0.841 0.942 0.933
Attitude respondent “takes a positive {0.007} {0.007) {0.032)
attitude toward myself” in 1980
Number of Observations [11786] f60]

f1116]

Souree: NLSY 1991 Black and White Males. Parentheses contain standard errorsf

also finds no significant wage gap between NLSY black and white men when control-

ling for AFQT.

Respondents who attended private schools have significantly higher wages than
those who attended public schools. This result supports the view that private educa-
tion is of higher quality than public education. Furthermore, the result supports the
productivity of schooling, or child quality hypothesis, which argues that children
differ in ability to convert learning into earnings. Children with better family cir-
cumstances and higher quality education are expected to do better in the labor mar-
ket than other children. *
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The positive Private coefficient may confirm the conventional wisdom that pri-
vate schools, in general, place more emphasis on basic skills in reading, mathematics,
and writing, which are usefulin the labor market. The results in Table 2, however,
are not sufficient to establish a definitive private school effect beeause it is also pos-
sible that the private variable is correlated with unobserved factors that influence
wages. Specifically, the private school variable could be correlated with a student’s
ability, a student’s effort, family background, or other school characteristics, which
contribute to differences in wages. The AFQT variable controls for this somewhat
because it is correlated with ability, offort, family background, and school quality.
However, to further confrol for these factors we can intreduce additional variables
including family background, school characteristics and motivation in the wage equa-
tion.5 '

Table 3 presents additional variables measuring family background, school char-
acteristics, college education, professional occupation and motivation. Table 3 indi-
cates that public and private school respondents differ in ways that could explain
wage differences according to the productivity of schooling hypothesis. For example,
the parents of private school students are more educated, their fathers are more likely
to hold professional occupations and privately educated respondents are more likely
to have access to a library card at age 14 than those who attended public school.
Private schools, further, have lower pupil-teacher ratios, on average, than public
schools. The private school respondents are also much more likely to complete at
least a fourth year of college, and to have professional careers. Public schools, on the
other hand, pay teachers higher starting salaries than private schools. The measures
of positive attitude are approximately equal for the two groups. This variable is in-
cluded as a proxy for motivation. It is assumed that those who have a positive atti-
tude about themselves will be more motivated at work.

Establishing that private school students do better in the labor market could lend
support to policies that would increase the role of private schools in the provision of
education. If, however, the observed wage differential between public and private
school respondents is due to differences in family background, innate abilities or school
quality, there would likely be no social gain from increasing the role of private educa-
tion.

Mode! 2 in Table 2 includes all the variables described in Tables 1 and 3. The
results in Model 2 are generally consistent with those in Model 1. However, the
magnitude of the Education coefficient declines from Model 1 to Model 2. This indi-
cates that standard wage equations which omit educational quality and family back-
ground measures tend to overstate the returns to education. Among the new inde-
pendent variables, the effects of parental education and occupation are mixed. If the
fatherisa professional, the respondent’s earnings are significantly increased. Thisis

consistent with the productivity of schooling hypothesis. The parent’s education, how-
ever, does not have a significant impact on wages. The results of the school quality
variables are also mixed. Hanushek [1986] mentions both pupil-teacher ratios and
teacher salaries as common measures of school quality because they are important
components of instructional expenditures. According to Model 2, increases in the
average starting teacher salary have the expected sign and are significant, but the
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pupi?»t.eacher ratio coefficient has an unexpected sign and is insignificant. Thi
Sl..llt is mcons.istent with Card and Krueger [1992] who find that pupil—teaciler rlast: .
4 mgnxﬁcar}tly impact the returns to education. Such inconsistencies across studi oo
common in n}odeis of educational production functions.® Within the NLSY arvoy,
tea_cher salaries appear fo be a better proxy for school quality than the pu il—f u;’ lfy,
ratio. Respondents who are professionals earn significantly more than ot}I:er re sc o
dent§. Completing at least a fourth year of college, on the other hand, does not i‘;‘n}i’ﬂf:
earnings. The Private coefficient remains positive and significant ir; Model 2 TII:ac
results tell us that even with measures of child quality and family backgmu-nd heglag
constant, those who attend private schools earn more. This indicates that privzte

education adds something to the earnin ili
. gs ability of stud : .
ties upon entering school. ty of students regardless of their quali-

CONCLUSION

This paper asks whether students who attend private schools earn more th
those w‘ho zjlttend public schools. Within the context of a standard wage equatio ar
?'esuits indicate they do. The finding of a significant and positive private gchoolI:aTIllr
ings advantage among NLSY respondents is unique and contrary to the results o;'
other researchers.” At a minimum, we can conclude that respondents in the NLSY
survey who attended private schools have better labor market experiences than th
Who attended public schools, even when reasonable measures of school quality, £ -
ily ‘backgrm.md, educational achievement, occupation and motivation are ingl’ucgijl 13‘
':I‘hlS resultis _consistent with the hypothesis that private schools are of a higher uil.
ity tl.lan public schools and supports the human capital theory relating educat(ilon i
gu‘ahty to ._earnings. However, as mentioned above, there are unmeasured charact .
istics of private schools (such as values that encourage labor market attachment) t}fré
suggest the ea.mings advantage may not be attributed to the academic quality af
pnv?.te .educahon. While we have attempted to control for family background anod
motivation, we have not been able to measure differences in the family’s attitud
toward school, or the respondent’s level of motivation directly. If these factors :S
between those who attend private and public schools, and if they have not bee: ady
equately c?ntrolled for, the pro-private school results will be strengthened rega: dla -
of academic quality differences between the two types of schools. So Whileg*.vvr ﬁesz
ti}at thos.e who attend private schools earn more, the policy impli(;atio,rls of thi v
differential are less obvious. Additional research will hopefully better identi:‘ W}?ge

thfe process of education, and different types of education impact earnings Fof n -
this paper suggests that comparisons of the performance of public and pri"\;ate schoc:zi

students should be extended i i
studon past standardized tests to include labor market perfor-
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NOTES

The paper has benefited from the helpful comments on an earlier draft by Sally Duncan, two
anonymoug referees and the editor.

1. Card and Krueger [1992] also address this issue. Their data proxies private school effects with the
percent of students entolled in private schocls by state and pupil-teacher ratios for public and private
schipols. Their results indicate a positive but insignificant relationship between the percent private
variable and the returns to education. They conclude that any sectoral effects on the returns to
education are explained by pupil teacher ratios, and term length.

2. We estimate the models with the selectivity correction. These results, available from the authors
upon request, are consistent with those reported below.

3. 'The use of the natural log of wages is the standard in the estimation of hourly wages. Hence, the
coefficients are interprated as the percent change In wages given a unit change in the independent
variable.

4 Ganderton and Griffin (1993] mention private education as one of several measures of child quality,
put they do not incinde it in their empirical analysis. The results in Table 2 indicate that private
education is a relevant factor in determining wages. ’

5. Ganderton and Griffin [1993] use this approach to test a productivity of schooling or ¢hild quality
theory. They include several family background, student performance (high gchool GPA and stan-
dardized test results), and school characteristics in the earnings equations. Many of these factors
have a significant effect on earnings in a pooled model, but most are not significant when the data is
stratified by race. Their primary finding is that the retwrns to education coefficients decline when
controlling for family background, student performance, and school characteristics, which is consis-
tent with the child quality, or productivity of schooling hypothesis.

8. Hanushek [1986] reports that pupil teacher ratios have inconsistent impacts of the performance of
students on standardized tests.

7. For example, Card and Krueger [1992] find no private sector effect on the returns to education when
controlling for pupil-teacher ratios and term length. The difference in findings may be due to the
time periods of the studies. Card and Krueger use cohorts born between 1920 and 1939. These
groups would have finished high school from approximately 1938 to 1957. This paper uses respon-
dents who would have been in high school in the 1970s and 1980s. The relative quality of public and
private schools could have changed substantially between these periods.
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