WHAT ISTHE VALUE OF THE GED TO DROPOUTS

WHO PURSUE THE CREDENTIAL?

JOHN H. TYLER*

*John H. Tyler is Assistant Professor of Education, Economics, and Public Policy at
Brown University and a Faculty Research Fellow at the National Bureau of Economic
Research. The author thanks Moshe Buchinsky, Andrew Foster, Jeffrey Kling, Dean
Lillard, and Richard Murnane for helpful comments on earlier drafts of this paper. This
research was supported by the National Center for the Study of Adult Learning and
Literacy (NCSALL) under the Educational Research and Development Centers Program,
Award Number R309B60002, as administered by the Office of Educational Research and
Improvement/National Institute on Postsecondary Education, Libraries, and Lifelong
Learning, United States Department of Education. The contents do not necessarily
represent the positions or policies of the National Institute on Postsecondary Education,
Libraries, and Lifelong Learning, the Office of Educational Research and Improvement,
or the United States Department of Education, and you should not assume endorsement

by the Federal Government.



Abstract

What isthe Value of the GED to Dropouts
Who Pursue the Credential?

This paper uses a unique data set constructed from Florida GED and Unemployment
Insurance (Ul) administrative records to estimate the impact of the GED on the Ul
quarterly earnings of male high school dropouts who seek the credential. Estimates from
severa different specifications al indicate that acquisition of a GED leads to greater
quarterly earnings growth among male dropouts who attempt to obtain a GED. Estimated
earnings differences between credentialed and uncredentialed GED candidates grow from
zero immediately after the GED attempt to 13- 20 percent six years after the attempt. The
evidence is that the bulk of these quarterly earnings gains are the result of GED-related

movement from non-employment to employment.

JE.L Classifications: 121 (Analysis of Education) and J24 (Human Capital Formation)



What isthe Value of the GED to Dropouts

Who Pursuethe Credential ?

The General Education Development certificate (GED) is the primary school-leaving
certificate for school dropoutsin this nation; each year about 500,000 obtain the
credential. One reason many dropouts pursue the GED certificate is a belief that it will
lead to greater labor market success. Severa studies over the last decade have attempted
to determine whether this is indeed the case, with most focusing on the value of this
credential to the random dropout in the population.

The purpose of this paper is to augment what we know about the GED by estimating
the impact of the credentia on the quarterly earnings of male dropouts who currently
seek it. While this parameter does not inform us as to the value of the GED for the
random dropout, it is, nevertheless, a parameter of considerable policy interest. Since
substantial public monies fund GED preparation programs, we should know whether
there is a payoff to the credential among those dropouts who try to obtain it. To answer
this question | employ a specially constructed panel data set that contains GED test
scores, basic demographic variables, and administrative earnings records in both the pre-
and post- GED-attempt periods for a sample of dropouts who al attempted the GED
exams. The sample represents al dropouts who last attempted the GED examsin Florida
in 1995. With these data | am able to employ four different specifications that are all
focused on the same question: what is the value of the GED for dropouts who pursue this

credential ?



|. The GED and the Earnings of Dropouts

Cameron and Heckman (1993) first drew attention to the fact that male GED-holders
are not the labor market equivalents of regular high school graduates. Results in that
paper aso indicated that while the estimated wages of GED holders were somewhere
between those of regular high school graduates and uncredentialed dropouts, they were
closer to the latter group. Studies that followed took up the question of how GED holders
compare to dropouts in the labor market who lack the credential. That is, once the drop
out decision has been made, does the GED buy you anything in the labor market? While
the answer has been somewhat mixed, two recent studies—each of which uses a different
data set and a different empirical strategy—offer evidence that lower skilled GED holders
have higher earnings than comparably low-skilled dropouts who lack a GED (Murnane,
Willett, and Tyler 2000; Tyler, Murnane, and Willett 2000). In addition, Murnane,
Willett, and Tyler (2000) offer a discussion of how these more recent results can be
reconciled with the earlier Cameron and Heckman findings. Heckman, Hsse, and
Rubinstein (2000), on the other hand, find that failing to control for time-invariant
heterogeneity between low-skilled credentialed and uncredentialed dropouts may lend an
upward bias to estimates of a GED treatment effect. Thus, the current literature offers
guidance but no definitive answer on how GED holders compare to uncredentialed
dropouts.

The data in this paper contain information on the quarterly earnings of dropouts who
attempt to acquire a GED credential. For those dropouts who pass the GED exams, there

are several mechanisms through which acquisition of a GED could impact the quarterly



earnings of dropouts. First, employers may use the GED as a signal of productive
attributes in a pool of dropouts, choosing to hire GED holders over uncredentialed
dropouts (Spence 1973). If this were the case, then we would expect to see higher
employment rates among the GED holders. Also, conditional on being employed,
employers may also use the GED as a positive signal in assigning wages and/or hours of
work. In all cases we would expect the earnings of GED holders to be higher than the
earnings of uncredentialed dropouts. There could be a delay in GED-related earnings
advantages in this signaling story if employers assign GED holders to jobs that have a
lower initial wage and a steeper age-wage profile relative to uncredentialed dropouts.
Second, there could be a human capital impact on the wages. Dropouts obtain a GED
by gaining a passing score on a five-test examination battery that takes about seven and
one-half hours to complete.® If school dropouts have to work to increase their cognitive
skillsin order to achieve a passing score on the GED exams, then human capital theory
(Becker 1993) would lead us to expect wages for these dropouts that are higher than they
otherwise would have been.? Assuming there is no wages for hours tradeoff, higher
wages means that the quarterly earnings of GED holders could increase immediately after
receipt of a GED under a human capital model if employers have good information about

the skill levels of the dropouts they hire. As with the signaling model, however, one

! The GED exams cover math, science, social studies, reading, and writing. All of the test items are
multiple choice except for a section in the writing exam that requires GED candidates to write an essay.

2 The only dataon GED preparation time indicated that the average study time was only about 30 hours
(Baldwin 1990), probably too little for substantial human capital accumulation. However, the study did not
distinguish between successful and unsuccessful candidates, and thus the time spent by successful

candidates could be longer than the study estimate.



would expect a delay before the quarterly earnings of GED holders were appreciably
higher than those of uncredentialed dropouts if fully informed employers tend to assign
the more highly skilled dropouts to jobs with lower initial wages but steeper age-wage
profiles than less skilled dropouts. There would also be a delay in any wage differences if
employers lack perfect initial information but learn about workers' skills over time or if
new GED holders engage in more intensive job search in the quarters after they obtain
their credential.

Third, GED holders may use the credentia to gain access to and funding for
postsecondary education.® To the extent that GED holders are in postsecondary education
programs in the years after they acquire the credential, we would expect their
employment rates, hours of work, and possibly, their wages to be lower than in later years
when their additional education impacts their labor market outcomes.

There is aso a non-causal explanation for a positive GED-earnings correlation.
Assume that weak labor market connection, motivation, and productivity mark the
immediate post-dropout years. Now assume that at some point a subset of “reformed”
dropouts begins to look for better jobs, exhibit more motivation, display more
commitment to work, and also decide to obtain a GED. In this case one would expect a
positive GED-earnings correlation even if there were no GED treatment effect

Ideal datafor eliminating this type of selection bias would come either from an

experimenta design or from data where the necessary variables are present to accurately

3 Most degree granting postsecondary education programs require applicants to possess a high school
diplomaor a GED. Also, Pell grants and guaranteed federal student loans for postsecondary education
require applicants to demonstrate an “ ability to benefit” from the funding. Dropout applicants for these

federal monies can satisfy this requirement if they possessa GED .



model the GED selection process. Neither type of data currently exists. Potential
selection bias in this paper is, however, mitigated in several ways. First, estimates in this
paper are based on dropouts who have al attempted the GED. As a result any
unobservable differences between GED holders and uncredentialed dropouts that are
related to the decision to attempt the GED are eliminated by the nature of the data.*

A second advantage of the data is the ability to observe several years of pre-GED
employment and earnings. Studies of job training recipients (Ashenfelter and Card 1985;
Heckman et al. 1998) and of displaced workers (Jacobson, Lal onde, and Sullivan 1993)
have found that use of earnings dynamics prior to treatment tends to reduce bias from
transitory shocks that may be related to treatment status. As | explain in the next section,
one of the four empirical specifications in this study uses the pre-attempt data to reduce
or eliminate bias related to pre-treatment earnings or employment shocks.

In the end, however, selection biasis still a concern if any unobserved heterogeneity
is (1) time varying and (2) is not captured by pre-GED employment and earnings
histories or by GED test scores. In alater section of the paper | return to a discussion of

the potential biases that may result from this type of heterogeneity.

Il. Methods
In estimating the impact of obtaining a GED on the earnings of dropouts who seek

the credential | present estimates from four different specifications. The data are

* The discussion in the literature usually characterizes the problem as one of selection on positive
unobservables. However, Heckman, Hsse, and Rubinstein (2000) raise the possibility that GED holders
have negative unobservables relative to uncredentialed dropouts. The data used in this study controls for

both types of heterogeneity.



discussed at length in the next section. Suffice to say at this point that the data used in the
analysisis abalanced panel data set containing quarterly earnings from the second
quarter of 1993 through the first quarter of 2002 of male dropouts in Florida who last
attempted the GED in 1995.

Estimates from the first model compare the quarter by quarter outcomes of
successful and unsuccessful GED candidates, regression adjusting for differencesin
observable characteristics, including GED test scores. This method relies primarily on the
presence of GED test scores to account for any differences between successful and
unsuccessful candidates. A second approach also looks at quarter by quarter earnings
differences and contains al of the control variables of the first model. However, this
model adjusts for differences in earnings and employment dynamics prior to the GED
attempt by including as regressors log earnings and employment indicators by quarter for
quarters —7 through —1 before the GED attempt.® The third empirical strategy controls for
time-invariant heterogeneity between successful and unsuccessful GED candidates by
estimating afixed effects model over the panel of data. Finally, a regression discontinuity
approach takes advantage of the fact that a sharp cutoff in GED test scores determines
GED datus.

The empirical analysis is based on a pool of dropouts who have al attempted the
GED exams. Let Y; denote the total quarterly earnings for individua i at timet. Let

EverGED; = 1 if individua i ever passes the GED exams and obtains the credential, and

® Estimates that do not use earnings and employment histories in the four quarters just prior to the GED are
very similar to the estimates presented in thispaper that do include the relevant variables from these

quartersin the regressions. The alternative estimates are avail able from the author upon request.



zero otherwise. Since the data yield information on Y; only every quarter, let T; be a set of
year-quarter dummy variables that capture the effect of calendar time on the outcome.
Finally, let X; denote a set of other covariates including age when earnings are measured,
race/ethnicity, and years of completed education, and let § include all GED test scores
and their squares.® The basic regression adjusted estimating equation is
Y,, = EverGEDg + X,,b +Sq +T,| +¢, 1)

where i indexes person and t indexes the quarter relative to the GED attempt in which Y
ismeasured, and ti [- 6, -5, ..., 0, ..., 24].

Equation (1) isfit separately for each of the 31 available quarters of data (-6 through
24) around the GED attempt. While there are actually 33 quarters of earningsin the data,
each regression is based on a pooled three quarters of data (t-1, t, t+1) in order to reduce
sampling variability.” Standard errors in the pooled regression are adjusted to account for
the fact that an individual’ s error terms are correlated over the three quarters. When GED
status is uncorrelated with e, estimates of gin (1) represent the effect of ever obtaining a
GED on the outcome as measured in the tth quarter. The primary assumption in this
model is that the inclusion of GED test scores (along with the covariates in X) account for

al differences between successful and unsuccessful candidates that affect outcomes.

® Individuals who failed he GED on afirst attempt and made a later attempt will have two sets of GED test
scores, initial and final scores. Both sets of test scores and their squares are entered for these individuals.
Final scores are set equal to initial scoresfor individuals who only tested once.

" The results are not sensitive to using a specification that pools data across three quarters versus simply
using the datafrom asingle quarter. For an example of the use of pooled three quarters of Ul earningsin

empirical work see Kling (2002).



Even after controlling for the effect of GED test scores and the observable
characteristicsin X, however, individuals who pass the GED exams might have
permarent unobservable differences that lead to different labor market outcomes. In this
case eventual GED status and e are positively correlated, and g is biased.

The next two models offer different strategies to control for this potential source of
bias. In the first case | use pre-GED-attempt earnings and employment outcomes as an
indication of permanent differences between eventually successful and eventually
unsuccessful candidates that would have affected later outcomes even in the absence of
the GED. In this model pre-attempt data from quarters —7 through —1 is pooled with data

from the post-attempt quarter of interest. This model is
Y, = EverGEDQ™ +X;b™ +§q” +TI +E,j +e; )
wheretl [2,...,24], and E is a vector capturing pre-GED-attempt employment and

earnings dynamicsfor the ith person in quarters - 7 through - 1. Aswith equation (1) | fit
separate pooled three quarter regressions to reduce sampling variability, this time
focusing on quarters two through twenty-four after the GED attempt. Correct inferences
are obtained with (2) if pre-attempt earnings and employment dynamics as represented by
E effectively capture differencesin GED candidates that are related to both eventual
GED status and to future labor market outcomes. The E vector in equation (2) contains,
for quarters—7 to —1 prior to the GED attempt, indicators for positive earnings in each

quarter, log quarterly earnings for each quarter (zero when total earnings are zero in the



guarter), and an indicator for no positive earnings in any quarter prior to the GED
attempt.®

The next estimation strategy controls for all time-invariant heterogeneity by
estimating the fixed effects model specified in equation (3).

Y, =a, + Quarter,f, + Quarter/f , + Agg,b, + Age’b, +T,| " + o
HaveGED, - [g, + Quarter,g,] +e,

wheretl [- 6, - 5..., 24]. To estimate this equation the data is stacked into aperson
guarter data set and the modél is fit across al available quarters. The variable Quarter
increments time in quarters from - 6 through 24, and Age is the age in years of individua
i in quarter t. The variable HaveGED equals zero in all quarters before the GED attempt
for everyone and one in the quarters after the GED attempt for those who pass. Thef s
capture the relationship between time (in quarters) and earnings, while the g's capture
increments to the level and slope of the earnings-time profile for successful GED
candidates once they obtain a GED relative to the level and slope of this profile for
uncredentialed dropouts. a; captures individual fixed effects in this model.® Correct
inferences are obtained if the model is specified correctly and if all differences between

successful and unsuccessful candidates are time-invariant and, hence, contained in a;.

8 Results based on equation (2) are essentially the same if earnings and employment histories in the year
just prior to the GED attempt (quarters—4 through —1) are omitted in the construction of E.

° More complex models where the earnings-time profile for unsuccessful dropouts was allowed to be
different on either side of the GED attempt, as well as models where GED acquisition was allowed to affect
both the slope and the curvature of the earnings-time relationship, were fit. All inferences regarding
differencesin the earnings of successful and unsuccessful dropouts were the same asin the more

parsimonious model represented in equation (3).



A last strategy exploits the fact that obtaining a GED is a function of a sharp cutoff
in the mean GED test score, conditional upon a minimum score of at least 40 on each of
the five individual test scores. Equation (4) models this regression discontinuity
approach, and it is fit over individuals who have scores of at least a40 on al of the five
tests in the GED battery. In this equation the variable Mean captures the linear effect of
the mean GED test score on earnings, while Ever GED allows for a discontinuity in the
earnings- mean score conditional regression line at the GED passing threshold.

Y, = EverGEDg(+ X, b (+ Meanq + T, (+ef 4
withtT [2,...,24]. Aswith equation (2), | fit separate regressions for each quarter from
two through twenty-four after the GED attempt, using pooled three quarter regressions to
reduce sampling variability. Since the conditional earnings-mean score relationship may
not be linear over the entire range of GED mean scores, equation (4) is fit using
individuals whose mean score is five points on either side of the 45 mean score passing

threshold.

[1l. Data

The Florida Education and Training Placement Information Program (FETPIP)
constructed the data set used in this study by linking GED test information with quarterly
earnings records collected by Florida' s Unemployment Insurance (Ul) system. Florida
was chosen because of the opportunity to produce such a datafile. Centralized electronic

file storage of GED records is a relatively recent occurrence in many states. As aresullt,
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Floridais the only state where the records of GED candidates who last tested as early as
1995 can be matched to Ul earnings.*®

While the results from this study will not be based on a nationally representative
sample of GED candidates, Florida does offer some attractive research design featuresin
addition to the linked GED- Ul data. First, arelatively large number of GEDs nationally
are awarded in Florida. In1995 the 37,000 GED credentials issued in Florida ranked only
behind the number issued in Texas (57,800), California (39,300), and New Y ork
(39,300). About six percent of all GED credentials issued in the U.S. that year went to
Florida residents (GED Testing Service 1995). Second, while caution should be exercised
in generalizing the results from one state to other areas of the U.S,, there is no strong
evidence suggesting that a study of the labor market outcomes of Florida GED candidates
would be uninformative for what might happen elsewhere. For example, unemployment
rates and high school graduation rates in Florida were very close to mean and median
national rates during the relevant time period of this study.

For this study the GED records of al male GED candidates who last tested in the
1995 were matched with the Ul earnings records of these individuals from the second
quarter of 1993 through the first quarter of 2002. The resulting data set contains basic
demographics, quarterly earnings, and both initial and final scores on the five tests that
comprise the GED test battery. Individuals who had no quarterly earningsin a given

quarter were assigned earnings equal to zero.'* Everyone in the data was between the

10 All earnings are deflated to 1999 constant dollars using the CPI-U deflator.
1 Ul earnings are not available for out-of-state earnings or for jobs that are not usually covered by the Ul

system, such as self-employment, work which may be “ off the books” such as domestic service or informal

11



ages of 16 and 40 when they attempted the GED and individuals that attempted the GED
exams while incarcerated were excluded. | excluded GED candidates who attempted the
GED exams while incarcerated for two reasons. First, many of these individuals may still
be in prison instead of the regular labor market months or years after they attempt the
GED. Second, any relationship between the GED and labor market outcomes may be
quite different for dropouts who enter the labor market with both a GED and a criminal
record. This sample restriction reduced the number of white candidates by about 7
percent, the number of Hispanic candidates by 6 percent and the number of black
candidates by 24 percent.

In these data time (T) is measured in calendar quarters since this is how the earnings
data are collected. The dependent variable in al regressionsis total quarterly Ul earnings
from any and all employersin the quarter. An inherent weakness in using quarterly
earnings as a dependent variable is the inability to disentangle hourly or weekly wages
from hours of work during the quarter, since earnings are a function of both. However,
the advantages of using Ul earnings data include: (1) the dependent variable comes from
administrative records, rather than self report, (2) Ul datais collected more often
(quarterly) than is survey data (usualy annually at best), and (3) sample attrition isless a
problem in administrative data than in survey data. These advantages and the increasing

availability of state Ul data have resulted in the increasing use of Ul quarterly earnings

child care, or for employers who do not report earnings. Thus, Ul earnings may understate “true” earnings.
A comparison of datafrom Ul and data with more complete coverage from the Social Security
Administration (SSA) found that average earnings from SSA data were about 25% higher. Self-reported
earnings for adult men were 30% higher than Ul reports, with the additional difference apparently due

mainly to uncovered jobs rather than out-of-state jobs (Kornfeld and Bloom 1999).
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for research purposes. One notable example is Jacobson, LalL onde, and Sullivan’s (1993)
study of the earnings losses of displaced workers.

In addition to quarterly Ul earnings and GED test scores, the data used in this study
contain age at the time the outcome is measured and the year and quarter in which the
GED was last attempted. Inclusion of these variables implicitly controls for the age at
which the GED was attempted. The data also contain years of completed schooling and a
set of indicator variables for race/ethnicity and for whether or not the GED was attempted
more than once.*?

Descriptive statistics for the data are provided in Table 1. The complete data set
contains 16,304 GED candidates. White GED candidates make up about two thirds of the
sample. Successful candidates are dlightly younger than are unsuccessful candidates, but
both groups completed about ten years of schooling before dropping out of school. The
mean test scores of successful candidates are substantialy higher than the scores of
unsuccessful candidates.

<Table 1 here>

About four out of every five male Florida candidates successfully obtain their GED.
White candidates make up about 70 percent of the successful candidates, but only 49
percent of the unsuccessful candidate pool. Meanwhile, black dropouts comprise a much
larger proportion of the unsuccessful than of the successful candidates.

In the first quarter after the GED attempt the mean quarterly earnings of successful

and unsuccessful candidates differ by only about $40 in favor of dropouts who failed the

121 ndividuals who fail the GED exams can, under certain restrictions, re-attempt the exams. In these data

about 20 percent of theindividuals attempted the GED exams more than once.
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GED exams. The unadjusted mean quarterly earnings of successful candidates are,
however, $360 higher by the 24™ quarter after the GED attempt. While thisis arelatively
small difference in earnings levels (about $1,400 annually), it represents a 15 percent
difference in earnings. The very low quarterly earnings levels of all GED candidates are
explained by the last rows in the table. The percentage of GED candidates with positive
earnings rises from about 40 percent in the quarter after the attempt to only around 53
percent in the 24™ quarter after the attempt. Clearly, nonemployment is a major

explanation for the depressingly low earnings of dropouts who attempt the GED. 3

V. Results

Asastarting point, the raw earnings dynamics of GED candidates in Florida before
and after the GED attempt are summarized in Figure 1.1 Several facts emerge from this
figure. The first is that the unadjusted pre-attempt earnings of dropouts who eventually
pass the GED exams and those who never pass are essentially the same. Second, thereis
no immediate jump in the unconditional mean earnings after the GED for those who
passed the tests. Third, the quarterly earnings of successful GED candidates—those who
obtain the credential—begin to diverge from the earnings of unsuccessful candidates
around the 9" post-attempt quarter.

<Figure 1 here>

13 | infer nonemployment from zero quarterly earnings. | cannot determine which individuals are in the
labor market but on leave or unemployed, and which individuals are out of the labor market.

4 Figure 1 looksvery similar when plotted separately for white-non-Hispanic, black-non-Hispanic, and
Hispanic candidates. The only exception is that the graphs of black-non-Hispanic candidates lie below

those of white and Hispanic candidates.
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While Figure 1 isinformative, the plotted estimates do not control for the effects that
observable factors might have on earnings. To account for this a series of regression
models based on equation (1) arefit for eachof t =- 6, - 5, ..., 24. Estimates of g by
guarter on either side of the GED attempt, along with 95% confidence bands, are plotted
in Figure 2.

<Figure 2 here>

Figure 2 indicates that there are essentially no differences in the regression adjusted
quarterly earnings of successful and unsuccessful GED candidates in the quarters before
the GED attempt. There is some evidence that the quarterly earnings of eventually
successful GED candidates decline relative to the earnings of eventually unsuccessful
candidates in the quarters just prior to the GED, though none of the pre-attempt
differences are statistically significant.'® Around the 8" quarter after the GED attempt the
estimated mean quarterly earnings of successful candidates begin to grow relative to
those of unsuccessful candidates. By the 24" quarter after the GED attempt the difference
isadtatistically significant $313, indicating that only about 13 percent of the $360 raw
earnings difference in the 24" quarter in Table 1 can be explained by observable factors

including GED test scores that are included in equation (1). Estimates and standard errors

15 While the pre-treatment dip in relative earnings seems to reflect a classic “Ashenfelter dip” (Ashenfelter
and Card 1985) in earnings, it isimportant to remember that both successful and unsuccessful candidates
select into the GED program, complicating an “ Ashenfelter dip” story for Figure 2. An alternative
explanation for the observed dip is that GED candidates who will eventually pass the exams trade hours of
work for GED preparation time, lowering their pre-treatment relative earnings. Unfortunately, thereisno

datathat would allow an examination of this hypothesis.
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by quarter after the GED attempt based on (1) are displayed in the first column of Table
2.
<Table 2 here>
Estimates based on equation (1) will be biased if the variablesin X and S do not
capture all differences between successful and unsuccessful GED candidates that are
related to post-attempt labor market outcomes. To the extent that any such differences are
reflected in pre-attempt earnings and employment histories, estimates based on equation
(2) should diverge from those based on equation (1). Figure 3 illustrates quarter by
quarter estimates of g~ from equation (2) along with 95 percent confidence bands for
guarters 2 through 24 after the GED attempt, while the second column of Table 2
provides the point estimates and standard errors by quarter. The estimates based on
equations (1) and (2) are very similar indicating that either there is no omitted variable
bias in equation (1) or that adding pre-attempt earnings and employment dynamics does a
poor job of controlling for unobserved differences between successful and unsuccessful
dropouts.*®
<Figure 3 here>
If there are permanent differences between successful and unsuccessful candidates
that affect earnings and are not captured by either X, S or E, then estimates based on

equation (1) or (2) will provide incorrect inferences. In particular, Heckman, Hsse, and

16 A third explanation could be that the lagged earnings variables are correlated with both EverGED and the
error term of equation (2), resulting in abiased estimate of g. Thisis, however, asomewhat tenuous
explanation since the similarity of the estimates between (1) and (2) suggests that this induced bias would
have to be offset by the reduction in heterogeneity bias between (1) and (2) dueto theinclusion of the

lagged variables.
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Rubinstein (2000) (hereafter HHR) found that controlling for AFQT scoresin NLSY data
did not eliminate differences between GED holders and uncredentialed dropouts. Their
fixed effects estimates in models fitted over low scoring (AFQT) dropouts were
approximately 50 percent smaller than regression adjusted estimates that controlled for
AFQT score. This suggests that time-invariant heterogeneity could also be a problem for
the estimates from either equation (1) or (2).

When fit over the entire panel, the fixed effects model of equation (3) controls for
time-invariant heterogeneity. Table 3 shows estimates from two versions of equation (3).
The first column of Table 3 gives the results from a model similar to that used by HHR
where acquisitionof a GED is constrained so that it only affects the level of post-attempt
guarterly earnings. In this model acquisition of a GED is associated with a $136 mean
increase in quarterly earnings, controlling for individua fixed effects.

<Table 3 here>

Past research and the analysis thus far in this paper suggests, however, that
acquisition of a GED may affect earnings over time rather than immediately (Murnane,
Willett, and Boudett 1997; Tyler, Murnane, and Willett 2000) in which case the model
used to generate the estimates in the first column may be mis-specified. The estimatesin
the second column of the table are from the less constrained version depicted in equation
(3) that allows acquisition of a GED to affect the level and the slope of the earnings-time
profile. Estimates from this model indicate that acquisition of a GED has no immediate
effect on quarterly earnings levels (- $15 and statistically insignificant). The estimates do
indicate, however, that successful GED candidates experience greater earnings growth

after the GED attempt than do candidates who do not acquire the credential as evidenced
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by the estimated increment to the post-attempt slope (g ») of the earnings-time profile of
successful candidates. The predicted earnings advantage for GED holders in the 24"
quarter after the GED attempt based on this model is about $450.

The analysis to this point has treated GED test scores as smply a measure of
cognitive skills similar to the AFQT in the NLSY. However, GED test scores are the
determinants of GED status, a fact that can be exploited in aregression discontinuity
design. In Florida GED candidates must have a mean score over the five testsin the
battery of at least 45 in combination with a minimum score on any one of the five tests of
at least 40. If acquisition of a GED has an independent effect on earnings, this sharp
cutoff suggests that conditional on having all five scores above 40, those with mean
scores of 45 or greater (the “passers’) should have higher earnings than GED candidates
with mean scores below 45, even after controlling for the linear effect of test score on
earnings. That is, there should be a vertical discontinuity in the conditional earnings-
mean score regression line at the passing threshold of 45. Equation (4) teststhis
hypothesis. This model isfit using only individuals who have no scores below 40, and it
is restricted to individuals whose mean scores lie within five points either side of the
passing threshold of 45. The model is fit over this relatively tight interval since the linear
earnings- mean score relationship assumption is more tenable over a narrower mean score
interval. Figure 4 presents quarter by quarter estimates of g¢ based on three quarter
pooled regressions similar to those used for equations (1) and (2). While the point
estimates based on (4) are somewhat larger than estimates from the other models, the
pattern of results are the same: earnings differences favoring successful GED candidates

grow over time, becoming statistically significant by the 15" quarter after the GED
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attempt. The point estimates and standard errors used to construct Figure 4 are presented
in the third column of Table 2.17 The key assumption in the regression discontinuity
model is that, conditional on being in the immediate area of the GED passing cutoff, the
dope of the earnings- GED-score regression line is the same on either side of the cutoff.
<Figure 4 here>
Estimates from the four models al indicate that successful GED candidates have
statistically significant earnings advantages by about the 16" quarter after the GED
attempt, and that this advantage continues to grow over the remaining two years for
which we have data. An important question from a policy standpoint is how much of the
estimated GED-related earnings increase is the result of increasing the earnings of those
who would be working anyway, and how much of the effect is due to moving individuas
from non-employment to employment. To answer this question | first fit a series of Tobit
models for quarters 2 through 24 after the GED attempt based on the specification of
equation (1). The resulting estimates are then decomposed into their constituent earnings
and employment “effects.”'® The results of this analysis are presented in Table 4.
<Table 4 here>
For ease of comparison, the first column of Table 4 redisplays the OLS estimates of g

from Table 2. The second column of Table 4 gives the Tobit estimates of g, the

coefficient on Ever GED in equation (1). The third column gives the percentage of

Y The estimated effects are similar, though somewhat larger, when mean score intervals of four points on
either side of the passing threshold (41-48) and three points on either side (42-47) are used to construct
samples. Results available from the author upon request.

18 This decomposition is based on McDonald and Moffitt (1980). | thank the editor and an anonymous

reviewer for suggesting thisimprovement to an earlier draft.
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individuals in the sample who have positive earnings in each quarter. The fourth column
gives the portion of the g estimate resulting from a change in positive earnings weighted
by the probability of having positive earnings. One minus the estimate in column four
gives the portion of the estimate of g due to a change in the probability of moving from
zero to positive earnings, weighted by the expected value of positive earnings. The
estimates in column 4 can be interpreted as the portion of the total GED effect that is due
to the credential increasing the earnings of those who would have positive earnings, and
one minus this estimate is the portion of the total effect due to the GED moving people
from norremployment to employment. The lesson from Table 4 is that the primary
mechanism through which the GED increases quarterly earnings is by moving dropouts
from norremployment into employment. Results in the fourth column of the table
indicate that by the 24t quarter two-thirds of the total GED effect on quarterly earningsis

due to the increased employment of GED holders.

V. Assessing the Role of Unobserved Heterogeneity Bias

The results so far indicate that acquisition of a GED leads to greater earnings and
probability of employment. The estimated effects indicate that 24 quarters after the GED
attempt, dropouts who acquire the credential have a 13- 20 percent quarterly earnings
advantage over dropouts who attempt but fail the GED exams. While these results can be
explained by either human capital or signaling theory, they are also potentially due to
unobserved heterogeneity. Heterogeneity explanations must eventually settle, however,

on avery particular type of unobserved heterogeneity as per the following arguments.
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First, it may certainly be the case that dropouts who desire a GED have permanent,
unobserved, and productivity related characteristics that are different from dropouts who
never pursue a GED. However, since the data used in this study only include dropouts
who attempted the GED exams, this type of time-invariant heterogeneity is eliminated.

It may also be the case that dropouts have time-varying, unobserved traits that are
associated with the desire to obtain a GED and with labor market potential. For example,
adropout may at some point acquire more maturity, get married, or smply decide it is
time to make more money. If these actions were accompanied by a decision to obtain a
GED then acquisition of a GED would be positively correlated with better labor market
outcomes, even if there were no GED treatment effect. The nature of the data used in this
study also controls for this type of time-varying heterogeneity between dropouts who
attempt a GED and those who never do by making a comparison among people who have
al attempted the GED. °

The concern in these data then, is unobserved heterogeneity—either invariant or time
varying—among dropouts who all attempt the GED exams As discussed earlier, time-
invariant heterogeneity is eliminated in the fixed effects model of equation (3). Thus, the
primary concernwith the estimates has to do with unobserved heterogeneity among GED
candidates that is time-dependent. Do successful and unsuccessful candidates experience
different, unobserved pre-attempt changes that are related to both eventual passing status

and post-attempt labor market potential, but are not captured by the variablesin X or S?

19 HHR find that GED holders often have worse observable characteristics than uncredentialed dropouts. In
this case GED holders might be expected to have “negative” unobservable characteristics. The nature of
these data controls for all unobservable traits associated with the decision to obtain a GED, including

negative unobservables.
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While thisis possible, to the extent that these are related to pre-attempt earnings and
employment dynamics in the E vector, then estimates from (2) should give correct
inferences, and the estimates based on (2) should be different from the estimates
generated by (1) and (3). However, the results based on (2) are very close to estimates
using (1) and at least qualitatively similar to the fixed effects estimates from (3). Thus,
any bias-inducing heterogeneity in these data must:

exist among dropouts who currently seek the credential,

be time-varying,

be related to passage of the GED exams and post-attempt quarterly earnings, and

yet

not be related to GED test scores and pre-attempt earnings dynamics.

V1. Discussion and Conclusion

The central finding of this study is the earnings of GED candidates who successfully
obtain a GED grow faster in the years after the GED attempt than do the earnings of
unsuccessful candidates. This finding is robust to the use of severa different estimation
strategies that attempt to account for unobserved differences among GED candidates that
may be related to both passing the GED exams and to later quarterly earnings. The results
indicate that 24 quarters after obtaining a GED, successful candidates are expected to
earn from 13- 20 percent more than comparable GED candidates who do not obtain the
credential. Analysis based on a decomposition of Tobit estimates indicates that as much
as two-thirds of these earnings gains are due to the increased employment of GED

candidates who pass the exams and obtain the credential. The estimates in this paper are
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similar to the results from other recent studies on the GED that use different data and
methods. In particular, they are very close to results from the Tyler, Murnane, and Willett
(2000) study that used national data, Socia Security earnings, and a natural experiment
research design. The results presented here are also consistent with prior research
indicating that it takes time for substantial GED-related earnings differences to occur.?°
As discussed earlier, a gradual increase in the relative earnings of dropoutsis consistent
with either a human capital story where employers take time to learn about the skills of
their dropout employees or a signaling story where GED holders are matched to jobs that
have lower initial earnings and a steeper earnings profile than the jobs in which
uncredentialed dropouts are employed. The delayed earnings gains can also be explained
by a model where dropouts who obtain a GED engage in a more intensive and extended
job search than do dropouts who attempt but do not acquire the credential.

The predicted percentage increases in earnings from this paper are larger than
predicted percentage increases in hourly wages estimated by Heckman, Hsse, and
Rubinstein (2000) in a sample of dropouts who were in the second quartile of the AFQT
test score distribution. There are three potential explanations. First, to bein the HHR
sample required nonzero hourly or weekly wages. Thus, their estimates do not capture
any of the effect the GED might have in moving dropouts from nonemployment to

employment. The Tobit-based results in this paper suggest that a substantial portion of

20 e, for example, the following studies: (Murnane, Willett, and Boudett 1995; Murnane, Willett, and
Boudett 1999; Murnane, Willett, and Tyler 2000; Tyler, Murnane, and Willett 2000). Also, see Murnane,
Willett, and Tyler (2000) for a discussion that attempts to reconcile the more positive GED results that have
emerged recently in the literature with less positive findings from the well -known Cameron and Heckman

study (1993).
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the GED effect on earnings may result from this mechanism. Second, the comparison
group in HHR consists of al uncredentialed dropouts who fit the relevant sample
selection criteria, whereas the comparison group in this study consists only of dropouts
who have attempted but failed the GED. If the conditional mean labor market outcomes
of all uncredentialed dropouts are generally more positive than the conditional mean
outcomes of unsuccessful GED candidates, then this could also explain the differences
between the estimates in this paper and those in HHR. Finally, the HHR specification
controls for accumulated work experience. If increasing work experience were one of the
mechanisms through which a GED impacts hourly wages, then controlling for this
mechanism would reduce any estimated impact of the GED on wages.

The generally positive results associated with a GED found in this paper must be
tempered by two important facts. The first is that obtaining a GED is no quick fix for low
earnings since the earliest that any statistically discernible differences in earnings appear
isin the 10" post-attempt quarter. Second, and even more sobering, is the fact that the
mean earnings of the GED holders in these data are very low. For example, fixed effects
estimates from equation (3) predict that a twenty-six year-old GED holder will earn about
19 percent more than a similar uncredentialed dropout six years after acquiring a GED.
While thisis a quite substantial economic effect, it must be remembered that it occurs on
top of very low annual earnings. The predicted earnings at age 26 of a male dropout who
obtained his GED at age 20 are about $11,200. Thisis $2,000 below the 1999 poverty
line for a couple with one child. These earnings figures underscore two important facts.
The first is that individuals lacking a regular high school diploma generally have very

low average earnings, in part because of low employment rates. The second fact is that
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even if the high economic returns estimated in this paper represent the causal impact of
the GED, acquisition of this credential can only partially temper the harsh economic
realities associated with being a dropout in this country.

Finaly, it is not possible with these data to make inferences concerning how GED

candidates would fare in a regime where there is no GED program. For example if the

GED credentialing program tends to encourage students to drop out of school who would

have otherwise benefited from more schooling, then the net private and social benefits of

obtaining a GED could be zero or negative.
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Appendix

Table AL. Coefficient estimates in the 5" and 24™ quarters after the GED attempt based
on equations (1), (2), and (4) (standard errors in parentheses).?

5 Quarter After the GED Attempt

Equation (1) Equation (2) Equation (4)
estimates estimates estimates of gt
GED 31 56 143
(49) (44) (104)
Age 226" 29 153"
(30) (26) (54
Age-squared -3 -0.03 -1
(0.5) (0.5) (1)
Bla(:k -378*** -224*** -511***
(39) (34 (54
Hispanic 61 42 20
(40) (36) (63)
Schooling 175" 169" 240"
(102) (84) (101)
Schooling-squared -5 -7 -10°
(%) 4 (5.5)
Multiple GED attempts 141" 36 186"
(48) (42) (54)
Fiveinitial GED test scores Yes Yes Ya
Five final GED test scores Yes Yes Ya
Testing cohort Yes Yes Yes
Y ear and quarter when Yes Yes Yes
earnings measured
Pre-employment earnings E Yes )
and employment
Mean GED test score Y Ya -24
(20)
R? 0.04 0.20 0.05

24" Quarter After the GED Attempt

KKk

GED 313" 325 461"
(84) (81) (190)



Age

Age-squared

Black

Hispanic

Schooling

Schooling-squared

Multiple GED attempts

Fiveinitial GED test scores

Five final GED test scores

Testing cohort

Y ear and quarter when

earnings measured

Pre-employment earnings
and employment

Mean GED test score

R

222***
(55)
-3
(0.9)

-778"
(70)

258* * %
(71)

*

-193
(220)

(11)
267"
(84)
Yes
Yes
Yes
Yes
3,

EZ7

0.03

-0.5
(53
0.3

(0.8)

_ 630***
(68)

* %k

238
(69)

-199
(238)

18
12)

164"
(81)
Yes
Yes
Yes
Yes
Yes

Ya

0.07

203"
(98)

* %

-3.8
(1.5)

* k k.

- 988
(111)

249"
(118)

- 251
(325)

19
17)

* Kk

331
(103)
3,
3,
Yes
Yes
3,

-50

(41)
0.03

a *** =p<0.01, ** = p<0.05, * = p<0.10



Table 1. Descriptive statistics of the Florida universe of GED candidates who last tested
1995 (standard deviations in parentheses).

Description of Statistic Statistic
Sample size and
race/ethnicity at GED
attempt
Total number of observations, N 16,304
Percent of N who are...
white, non-Hispanic 66.3
black, non-Hispanic 15.1
Hispanic 18.6
Demographic and GED
test scoreinformation
Median age at the GED test attempt:
Successful candidates 195
Unsuccessful candidates 205
Y ears of completed schooling:
Successful candidates 10.2(1.2)
Unsuccessful candidates 10.1(1.2)
Mean GED test score:
Successful candidates 52.0 (5.3)
Unsuccessful candidates 39.8(5.4)
GED attainment
Percent of N who successfully obtain a GED 813
Percent of successful candidates who are...
white, non-Hispanic 704
black, non-Hispanic 115
Hispanic 182
Percent of unsuccessful candidates who are...
white, non-Hispanic 485
black, non-Hispanic 31.2
Hispanic 20.3
Quarterly earnings
Mean quarterly earningsin 1% quarter after GED attempt:
Successful candidates 831
Unsuccessful candidates (1745)
917
(1730)
Mean quarterly earningsin 24" quarter after GED attempt:
Successful candidates 2710
Unsuccessful candidates (3584)
2350
(3171)
Percent with positive earningsin 1% quarter after GED attempt:
Successful candidates 395
Unsuccessful candidates 38.2



Percent with positive earningsin 24 quarter after GED attempt:
Successful candidates
Unsuccessful candidates

53.4
50.6




Table 2. OLS estimates of quarterly earnings contrasts based on equations (1), (2), and
(4) (standard errors in parentheses).”

Model”
Quarters after the GED Equation (1) Equation (2) Equation (4)
attempt estimates of g estimatesof g estimates of gt
2 20 52 112
(44 (36) (96)
3 23 53 145
(46) (39) (98)
4 K7) 59 153
(48) (42) (101)
5 31 56 143
(49) (44) (104)
6 10 31 4
(50) (45) (108)
7 3 2 84
(52) (48) (113)
8 44 61 107
(55) (51) (117)
9 73 0 153
(58) (55) (124)
10 83 104 174
(62) (59) (131)
1 78 oY} 184
(66) (63) (138)
12 ') 106 176
(67) (64) (145)
13 a1 107 183
(69) (66) (150)
14 103 118 219
(70) (67) (154)
15 123 137 284"
(74) (71) (159)
16 163" 177" 370"
(77 (74 (164)
17 210" 224" 412"
(77 (74 (167)
18 266 280" 467"
(77 (74 (166)
19 283" 206 457"

(78) (75) (170)



Xk ok

20 308" P1" 483

(79) (76) (174)
21 302" 315" 532"
(80) (77) (177)
2 320" 331" 530"
(82) (79) (184)
23 307" 331" 521"
(84) (79 (185)
24 313" 318" 461"
(84) (80) (190)
N 16,304 16,304 5,231

a *** =p<0.01, ** = p<0.05, * = p<0.10

b. gcomes from amodel that controls for race/ethnicity, age when the GED was last attempted, year and
guarter when earnings were measured, and GED test scores and their square. g comes from amodel that
adds pre-GED attempt earnings and employment histories. gtcomes from aregression discontinuity model
that controlsfor race/ethnicity, age when the GED was last attempted, and year and quarter when earnings
were measured, while restricting the sampl e to those who have a minimum GED score of at least 40 and
whose mean GED score iswithin 5 points on either side of the GED passing standard.



Table 3. Fixed effects estimates using equation (3) (standard errorsin parentheses).?

Model”
Parameter or statistic Constrained version of Equation (3)
equation (3)
Earnings-time (quarter) slope (1) 51.8 60.1
(4.0) (4.0)
Earnings-time (quarter) curvature (f) 042" -0.21
(0.15) (0.16)
Indicator for passing the GED exams (g*1) 136.4 " -155
(14.7) (16.6)
Increment to the post-attempt earnings-time slope 191"
for GED holders (g°») (1.0
N 16,304 16,304

a *** =p<0.01
b. Theindividual fixed effects model of equation 3 contains controlsfor ageneral timetrend in earnings,
year and quarter effects, along with age and age squared.



Table 4. Tobit estimates of quarterly earnings contrasts and along with the proportion of
the total effect that is due to earnings increases conditional on having positive earnings
(standard errors in parentheses).®

Column 1 Column 2 Column 3 Column 4
Quarters Equation (1) Tobit Fraction with Proportion of
after the estimates of g° estimates of g" non-zero earnings Column 2 estimate
GED attempt explained by

increased earnings
conditional on
having positive

earnings

2 20 57 0.61 0.49
(44) (43)

3 23 37 0.61 0.48
(46) (45)

4 K7) 53 0.60 0.48
(48) (48)

5 31 50 0.60 0.47
(49) (50)

6 10 8 0.60 0.45
(50) (51)

7 3 12 0.59 0.49
(52) (54)

8 44 47 057 0.44
(55) (57)

9 73 126" 0.55 0.41
(58) (60)

10 83 82’ 053 0.39
(62) (65)

11 78 83 051 0.37
(66) (67)

12 ) 103 051 0.37
(67) (70)

13 a1 Y 0.50 0.36
(69) (72)

14 103 75 0.49 0.35
(70) (74)

15 123 113 0.49 0.36
(74) (77)

16 163" 145 0.48 0.35
(77) (80)

17 210" 183" 0.48 0.35

(77) (82)



X % %

18 266 " 302 0.48 0.35

(77) (86)

19 283" 274" 0.47 0.34
(79) (88)

20 308" 226" 0.47 0.34
(79) (89)

21 302" 325" 0.47 0.34
(80) (91)

2 320" 289" 0.46 0.33
(82) (92)

23 307" 248" 0.46 0.33
(84) (93)

24 313" 326" 0.47 0.34
(84) (93)

a *** =p<0.01, ** = p<0.05, * = p<0.10
b. gcomes from a model that controls for race/ethnicity, age when the GED was last attempted, year and
quarter when earnings were measured, and GED test scores and their square.



Figure 1. Mean quarterly earnings in the quarters before and after the GED attempt by

eventual GED status.
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Figure 2. Estimates by quarter around the GED attempt of g,2 quarterly earnings contrasts,
from equation (1), along with 95 percent confidence bands.
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a gcomes from amodel that controls for race/ethnicity, age when the GED was last attempted, year and
quarter when earnings were measured, and GED test scores and their square.



Figure 3. Estimates by quarter around the GED attempt of g~,? quarterly earnings
contrasts, from equation (2), along with 95 percent confidence bands.
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a. g comes from amodel that controls for race/ethnicity, age when the GED was last attempted, year and
quarter when earningswere measured, GED test scores and their square, and pre-GED attempt earnings and
employment histories.



Figure 4. Estimates by quarter around the GED attempt of g¢? quarterly earnings
contrasts, from equation (4), along with 95 percent confidence bands.

1000
800 —
600 —

400

Mean quarterly earnings

T T T T
-5 0 5 10 15 20 25
Quarters before or after the GED

Regression Discontinuity Comparisons

a. g¢tcomes from aregression discontinuity model that controls for race/ethnicity, age when the GED was
last attempted, and year and quarter when earnings were measured, while restricting the sample to those
who have a minimum GED score of at |east 40 and whose mean GED score iswithin 5 points on either side
of the GED passing standard.
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