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5.1 Introduction

This chapter evaluates the benefits of GED certification in the labor market and in post-
secondary education. On the surface, GED recipients appear to perform better in the labor
market than other high school dropouts. Figure presents data for males and females
from the 2009 American Community Survey, a large national sample[l] The bars show mean
annual earnings (including nonworkers), employment, and hours worked (excluding non-
workers) for high school dropouts, GED recipients, and high school graduates. The sample
excludes people who attend college.

[Figure here.]

The data show a clear pattern. GED recipients perform better than other dropouts
but substantially worse than high school graduates who do not enroll in postsecondary
education. Compared to male GED recipients, female recipients supply more labor than
other dropouts. This chapter examines whether GED certification causes the relatively
successful performance of GED recipients apparent in Figure[5.1] or whether it simply signals
the greater cognitive ability of GED recipients present before they take the GED exam and
if the signal is known by the market before certification.

Figure may be very misleading because it does not account for differences in back-
ground, ability, and character skills present in early adolescence before dropping out is pos-
sible. As documented in Chapter 4, GED recipients are smarter, complete more grades of
school, and come from better backgrounds than other dropouts but have the same or higher
rates of adolescent criminal and risky behavior before they drop out. Although GED recip-
ients are as smart as high school graduates who do not enroll in postsecondary education,
they have much higher rates of adolescent criminal and risky behavior and come from more
disadvantaged family backgrounds.

A substantial body of research establishes that the labor market values the skills that

1See Section [W5.1.1| of the Web Appendix for more detail on the data sets used in this analysis. The Web
Appendix mentioned in this note and subsequent notes is found at http://jenni.uchicago.edu/Studies_
of _GED.
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differ among GED recipients, other dropouts, and high school graduates.ﬂ Differences in
skills that exist before GED certification might explain the evidence in Figure

To address this issue, we analyze six data sets that span different time periods and
have different measures of background and skills. Analyzing multiple data sets minimizes
the danger of generalizing from quirks of any particular data set. Table summarizes
important features of each survey we useE|

[Table here.]

The data sets differ in their information about GED certification, and measures of back-
ground, ability, and personalityﬁ Three of the data sets that we use—American Community
Survey (ACS), National Adult Literacy Survey (NALS), and National Assessment of Adult
Literacy (NAAL)—report only the final education attained, and in these surveys we can
only identify GED recipients who do not attend college. We cannot identify whether a col-
lege attendee had previously earned a GED. The ACS, NALS, and NAAL data contain few
measures of background or abilityﬂ The National Educational Longitudinal Survey (NELS),
National Longitudinal Survey of Youth 1997 (NLSY97), and National Longitudinal Sur-
vey of Youth 1979 (NLSY79) contain information about the complete educational histories,
backgrounds, and abilities of respondents. Of the three longitudinal sets, only the NLSY79
follows individuals through age 40@

Using the NELS, NLSY97, and NLSY79 data, we can determine whether differences in
background and ability account for the apparent benefits of GED certification visible in
Figure 5.1l Figure [5.2] shows annual earnings by reported level of final education for people
who do not attend college. The top panels show unadjusted income from all six data sources.

The bottom panels show adjusted income for the data sets with measures of pre-GED ability

2See [Borghans, Duckworth, Heckman, and ter Weel (2008) and |Almlund, Duckworth, Heckman, and
Kautz| (2011)).

SFor a complete description of each data set, see Section in the Web Appendix.

4Some major data sources like the U.S. Census do not report GED status.

°The NALS and NAAL contain measures of ability but do not release them for public use. The ACS
contains only rudimentary measures of background.

SNLSY79 data past age 40 are subject to severe attrition problems. See Table in Web Appendix

[W5.1.3



and background (NLSY79, NLSY97, and NELS). We restrict the age range to be comparable
across data sets.
[Figure here.]

The top panels of Figure |5.2| show that for all six data sets, GED recipients have annual
earnings that are intermediate between those of other dropouts and high school graduates,
consistent with the pattern shown in Figure [5.1l The data sets that contain measures of
background and ability show patterns that are qualitatively similar to the patterns found
in the other data sets. The bottom panels show that differences in ability and background
account for the differences in income between male GED recipients and other dropouts for all
three data sets. Even after adjustment, female GED recipients perform slightly better than
other dropouts, but the difference is no longer statistically significant. Even after adjusting
for background and ability, both male and female high school graduates still have statistically
significantly higher earnings than dropouts and GED recipients.

For several reasons, Figures and might be misleading. First, Figures [5.1] and
[.2] show outcomes for people who do not attend college. Using only these samples biases
downward the estimated economic benefits of the GED because, as we show below, about
40% of the GED recipients—and among them relatively more women than men—enroll in
some form of postsecondary education.

Three of the data sets displayed in Table have information on educational histories.
Using these data, we evaluate the benefits of GED certification for samples that include
those who attend college. GED recipients who complete degrees benefit substantially. We
find that at the same level of ability, GED recipients who complete college appear to have the
same earnings as high school graduates who complete college. However, a body of literature
starting with Cameron and Heckman (1993 1994) and |Cameron, (1996) shows that very few
GED recipients (3%-4%) complete bachelor’s degrees. The analysis of this chapter confirms
and extends these early findings.

The same traits that cause GED recipients to drop out of high school cause them to drop



out of college as well as the military, marriage, and jobsm After accounting for preexisting
traits, on average, GED recipients do no better than other dropouts. This finding holds even
when GED recipients who complete degrees are included, because so few do.

The few GED recipients who earn degrees have lower discounted lifetime earnings than
high school graduates who earn degrees because GED recipients earn their degrees later.
On average, among those who earn degrees, male GED recipients earn associate’s degrees
three years later and bachelor’s degrees seven years later than high school graduates. Female
GED recipients earn associate’s and bachelor’s degrees six years later. This delay results in
a roughly 30% reduction in the present value of lifetime earnings when compared to high
school graduates who earn the same degrees in a more timely fashion.

Figures [5.1] and combine all racial and ethnic groups. We find that when we disag-
gregate our analyses by race and ethnicity and condition on pre-GED traits for males and
females, the GED provides few benefits for most demographic groups. A few groups benefit
moderately. The primary beneficiaries are female GED recipients, who are more likely to
participate in the labor force than other female dropouts. However, as we note below, female
GED recipients do not earn higher hourly wages.

One potential criticism of the analysis summarized in Figure [5.2)is that it only captures
early segments of the life cycle. The GED certificate might open doors to new opportunities
that pay off later. To study this possibility, we follow recipients through age 40.

The literature summarized in the next section shows that the GED offers few benefits
over the life cycle.ﬂ However, this conclusion is not universally accepted. Richard Murnane
and a group of scholars affiliated with him claim that low-ability GED recipients benefit
from exam certification and that the benefits increase with agel/]

The evidence reported in this chapter shows few life-cycle benefits, if any, after adjusting

for traits present before receipt of the GED. A few groups of GED recipients exhibit life-cycle

"Chapter 6 discusses the performance of the GED recipients in the military.

8See Web Appendix Section [W5.2

9See [Murnane, Willett, and Boudett| (1999)), [Murnane, Willett, and Tyler| (2000)), and [Tyler, Murnane,
and Willett| (2003).



growth in earnings; most do not. Any evidence for life-cycle earnings growth is found for
women, and even for them the evidence is quite weak.

Benefits are confined to increased labor supply. The GED does not impact their hourly
wage rates.ﬂ The rate of increase of the earnings of GED recipients with age is well below
that of high school graduates. For persons who do not attend college, GED recipients and
dropouts have similar wage profiles. Even these apparent benefits for women might not
be a direct causal effect of the GED. Any estimated labor supply benefits come primarily
through increased labor force participation. The evidence is consistent with the hypothesis
that women who choose to take the GED do so in anticipation of entering the workforce.
The measured benefit might be a result of greater taste for work that was present before the
GED was attemptedﬂ

For those who benefit, what produces the benefits? Is it through the acquisition of skills
in preparing for the GED? As discussed in Chapter 1, few GED recipients study more than
20 or 30 hours—far less than the thousand or so hours of time spent in school (never mind
homework).m For most GED recipients, it is unlikely that they acquire much knowledge by
studying for the exam.

Another mechanism of benefits, featured in a widely cited paper by Tyler, Murnane,
and Willett| (2000)), is signallingﬁ As first noted by Heckman and Rubinstein| (2001)) and
as supported by the analysis of Chapter 4, GED certification sends a mixed signal. GED
recipients are smarter than other dropouts, but their character skills are as bad or worse
than those of other dropouts. Both cognitive and character skills are valued in the market
and in schools. Hence, the net signal sent by a GED certificate is inherently ambiguous.

We identify various groups that benefit from GED certification. The GED may also signal
changes in skills, goals, and motivation. Figures |5.1] and present average outcomes. We

show that the primary beneficiaries are a group of women. They include high-ability women

10This finding accords with the analysis of [Boudett, Murnane, and Willett| (2000)).

"Under this interpretation, such women would work whether or not the GED had a true causal effect.
12See |Carroll (1990)).

13See [Spence] (1974).



who become pregnant, drop out of high school, and later GED certify. They also include
bright young girls who do not become pregnant and have low levels of character skills but
appear to mature after they drop out of high school. As noted in Chapter 4, female GED
recipients who drop out due to pregnancy have higher levels of pre-dropout character skills
than other female GED recipients. For these groups, the GED may be a lifeline. Attaining a
GED may also signal changes in their attitudes and traits. The birth of a child may change
the motivations of a young woman, and the constraints she faces.

Even if traits do not change, exam certification might signal abilities that are not other-
wise revealed in the labor market. We address this issue by using panel data to compare the
wages of GED recipients before and after certification. On average, accounting for life-cycle
wage growth that would occur in the absence of exam certification, we find little evidence of
a signalling effect of GED certification. For most groups, what is signalled after certification
is signalled before. The finding of no signalling effect is confirmed in a recent study by
Jepsen, Mueser, and Troske| (2011)).

The rest of this chapter proceeds as follows. Section [5.2|reviews the previous literature on
the GED. Section[5.3| presents cross-sectional comparisons by age for a variety of labor market
and educational comparisons for dropouts, GED recipients, and high school graduates. We
present results for all groups, including those who go on to achieve further levels of education,
as well as for those who terminate their education with GED certification. On average,
those who pursue higher education do better than those who do not, but there are few who
attain postsecondary degrees. Section presents a longitudinal analysis. Section [5.5|shows
how the differences in skills between male and female GEDs explain the relatively superior
performance of female GEDs over male GEDs in comparison with uncertified dropouts of
the same gender. Section [5.6|summarizes our results. Finally, Appendix Section [5.7] presents

a brief sketch of our methodology.



5.2 The Previous Literature

In order to place the analysis of this chapter in context, we briefly review the previous

literature.[zf] The Web Appendix presents a more extensive literature revieWE]

5.2.1 Overview

The literature is unanimous in establishing that GED recipients perform substantially below
the level of high school graduates in the labor market, in higher education, and in the mili-
tary. This conclusion survives a variety of adjustments for personal and family background
characteristics that are present before the GED certificate is acquired. We affirm this finding
in multiple data sets.

Adjusting for their pre-GED traits, we find that male GED recipients perform no better
in the labor market than other dropouts. In this chapter, we present new evidence for women.
We discover that the labor supply of female GED recipients is an apparent exception to the
general rule that the GED has no benefits. Female GED recipients are more likely to be
employed and work more hours than female dropouts who do not certify. They are more likely
to participate in the labor force and actively seek work when they are not employed. However,
their hourly wages are no higher than those of other female dropouts. They earn more
than uncertified dropouts because they work more. Despite their greater work experience,
female GED recipients do not have higher hourly wage rates than dropouts, suggesting
that female GED recipients take dead-end jobs, possibly in response to the exigencies of
supporting their families. Consistent with the previous literature, even under the most
favorable interpretation of the benefits of GED certification, few female GED recipients
escape the poverty associated with being a high school dropoutE]

The first analytical papers on the effectiveness of GED certification are those of Cameron

and Heckman (1993, 1994)) and |Cameron| (1996). These papers frame much of the discussion

14See Boesel, Alsalam, and Smith| (1998) for a survey of the evidence through 1998.
15See Web Appendix Table W5.2.1l
16See Boudett, Murnane, and Willett (2000).

10



in the academic and policy literatures. The subsequent literature builds on and sometimes
contests the major conclusions of these authors.

For a sample of young males from the NLSY79 (age 25-28 in the late 1980s), Cameron
and Heckman (CH) study the determinants of GED certification, as well as the post-GED
training and educational choices of GED recipients. They examine the political economy
behind the growth of GED certification over the post-World War II period.

Consistent with the analysis reported in Chapter 4, Cameron and Heckman show that
male GED recipients are smarter (as measured by an achievement test) than other dropouts
but are not as smart as the average high school graduate. They are, however, as smart
as the average high school graduate who does not attempt any postsecondary schooling.
GED recipients come from more advantaged backgrounds than other dropouts but have less
advantaged backgrounds than high school graduates — even graduates who do not attend
college. CH show that the mean preparation time is low for GED recipients. GED recipients
drop out with more years of schooling attained than other dropouts.

Compared to dropouts, the authors show that male GED recipients are more likely
to attempt further education and training, including (a) formal schooling, (b) vocational
certificates, (¢) company training, (d) off-the-job training (which for this group is largely
government-sponsored job training), and (e) participation in the military. They are less
likely to participate in all of these activities than are high school graduates except for off-
the-job training programs and programs that offer vocational certificates.

Although many male recipients (around 40%) try some form of higher education, the vast
majority drop out before they finish[l"| The same traits that cause GED recipients to drop
out of high school explain their performance in further levels of education. Cameron and
Heckman show that very few (2%) GED recipients get bachelor’s degrees, compared to 35%
of high school graduates. However, they show that the few GED recipients who attempt

college at any level complete associate’s degrees at about the same, or slightly higher, rate

17 About 60% of high school graduates attempt college. See the discussion in Section m

11



as high school graduates. Most male GED recipients complete less than two years of college,
and many do not last a semester. GED recipients who graduate from college with a bachelor’s
or an associate’s degree have the same annual earnings and labor supply as ordinary high
school graduates with the same ability. However, there are few of them. These findings
are substantiated both in the subsequent literature and in this chapter. Here we show that
because GED recipients earn postsecondary degrees later than high school graduates, their
discounted lifetime benefits are substantially lower. The delay induced by dropping out of
high school is costly.

CH show that, on average, the GED certificate offers few benefits unless recipients com-
plete further education. Controlling for their greater ability, the authors find that GED
recipients earn at the same rate as other dropouts[™| GED recipients earn substantially less
than high school graduates, even compared to those who do not attempt college. The eco-
nomic benefit of an additional hour of work experience is the same for a dropout as it is for
a GED recipient. It is somewhat below that of a high school graduate, but the difference is
not precisely determined. The analysis in this chapter is consistent with the previous liter-
ature and finds the same rate of wage growth with work experience for GED recipients and
other dropouts, but it is lower than that of high school graduates. CH state that any wage
or labor supply benefits to the GED are present in the market before the GED certificate
is obtained. They show that adjusting for greater work experience and job tenure closes
the gap between GED recipients and high school graduates but does not eliminate the gap.
Cameron and Heckman| (1993) report before—after differences in GED certification and show
that any traits present after certification were present before and were already signalled to
the market. They find no signalling effect of GED certification.

Differences in cognitive ability and years of schooling attained explain the differences in
the labor market experiences of GED recipients and other dropouts. For CH’s sample of

males, a substantial portion (60%-100%) of any economic return to the GED is indirect,

18CH report similar findings controlling for years of schooling attained at the time they drop out. We are
unable to replicate this finding.

12



coming through the return to postsecondary schooling, training, and work experience. The
estimates reported in this chapter are consistent with these findings.

In a companion paper, Cameron and Heckman| (1994) study the schooling and training
choices of young males, using a sequential life-cycle framework. They find substantial differ-
ences in educational attainment and training paths among racial and ethnic groups. Their
evidence is in agreement with the analysis of Chapter 4 that GED recipients are more likely
to come from broken homes and that labor market opportunities in unskilled labor markets
encourage students to drop out and acquire GED certificates.

They also examine the determinants of postsecondary schooling and training, which
are the principal contributors to any effect found for GED certification. They show that,
controlling for ability, GED recipients enroll in a variety of postsecondary, nonacademic
training programs at about the same rate as high school graduates.

In an unpublished Ph.D. thesis, Cameron| (1996) extends Cameron and Heckman’s anal-
ysis of males in the NLSY79 to study females. In addition, he analyzes (in a cursory fashion)
two other longitudinal data sets on the performance of females age 3444 in 1988 and age
52-65 in 1989. His findings for women generally support the conclusions for men presented
in CH.

Cameron| (1996) reports some interesting differences from CH, however, that resonate
with the findings of this book. (1) Consistent with the evidence reported in Chapter 4, female
GEDs, unlike male GEDs, come from better backgrounds than other dropouts. Female GEDs
also perform less badly in school and drop out with more years of schooling than male GEDs.
(2) Both [Cameron, (1996)) and we find that female GED recipients are more likely to have
dropped out of school due to pregnancy than other female dropouts and are more likely to
have been married and divorced. (3) Both studies show that unlike male GED recipients,
even after adjusting for differences in background traits, female GED recipients are more
likely to be employed than other dropouts.

(4) In this chapter we show that the indirect effects of GED certification on wages and

13



earnings through post-GED work experience and schooling are a substantial component of
any estimated GED effect. CH and Cameron use data for a limited segment of the life cycle.
Their estimates for both men and women might not apply to longer segments of the life
cycle. In this book, we find substantial direct and indirect effects of GED certification for
women arising from (a) the greater labor supply of GED recipients (direct effect) and (b)
post-GED educational attainment (indirect effect). (5) The evidence on the determinants
and consequences of the GED for women age 34-44 reported by Cameron is consistent with
that for younger women. Unlike the analysis for men reported in CH, for younger women,
conditioning on tenure and work experience does not equate the wages of GED recipients
with those of high school dropouts. (6) Cameron shows that there is some evidence that the
GED has a marginally statistically significant effect on hourly wages for older women (age

52-65), but only after controlling for their greater tenure on the job and for work experience.

Open Questions from the Research of Cameron and Heckman

While the research of (Cameron and Heckman, (1993)) and (Cameron| (1996]) opened the door

to understanding the GED, it left open many questions:

1. |Cameron and Heckman| (1994} [1993)) and (Cameron (1996)) study the wages, earnings,
and labor supply of young people. Do their results hold over the life cycle for certifiers
who acquire work experience with the GED? The human capital investment model of
Becker| (1964)) and Mincer| (1962)) suggests that initial payoffs to certification might be
negative if GED recipients invest in further schooling, job training, and work experience
and take lower starting wages to pay for their training. Payoffs would come later. The
analysis of Cameron| (1996|) hints that, for older women, returns to the GED may be
more substantial, and suggests that the early training of GED recipients might pay off

later in life.

2. (Cameron and Heckman| (1993) and |Cameron, (1996) show that a substantial part of

the return to the GED comes from investments made after GED certification. Does

14



this result hold up in longer run analyses?

3. Is the GED an effective signal? Even if preparing for the GED does not produce human
capital, the credential may be an effective signal to the market about information that
employers and academic institutions do not possess. |Cameron and Heckman (1993)
and |Cameron| (1996) show that the hourly wages earned by GED recipients before they
certify are the same as their hourly wages after certification. This finding suggests that
the information conveyed by the GED signal is known in the market before the signal
was obtained. But their result is for young persons and for wages shortly after GED
certification. The GED may have long-run signalling value that is not detected in the

short stretches of the life cycle that they study.

4. Do immigrants who enter the United States having completed their education benefit
from GED certification? The GED might be a more informative signal for this group,

given the uncertainty surrounding the quality of schooling in many origin countries.

Many of these issues were addressed in the subsequent literature, which is reviewed in

depth in the Web AppendiXF_g] We summarize the major studies in the text.

5.2.2 The Analyses of the Murnane Group

Papers by Richard Murnane and various coauthors address many of the open questions
surrounding the research of Cameron and Heckman, using a variety of data sourcesY] A
tabular summary of this work appears in the Web Appendix[*]

The cumulative body of work by the Murnane Group supports many of the conclusions
of Cameron and Heckman (1993|,11994)) and |(Cameron| (1996) but contradicts or supplements

others. Their main conclusions are as follows.

19Gee Web Appendix Table [W5.2.1

20See Murnane, Willett, and Boudett| (1995, (1997, 1999), Murnane, Willett, and Tyler| (2000), [Boudett,
Murnane, and Willett| (2000), and |Tyler, Murnane, and Willett| (2000, |2003]).

“1See Web Appendix Table which provides a comprehensive summary of the literature and has a
separate block on their work (see “Murnane et al. Studies”).
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. GED recipients are intermediate between dropouts and high school graduates in terms

of ability, years of secondary schooling attained, and family background.

. For both men and women, GED recipients perform below the level of high school
graduates in the labor market. On average, adjusting for differences in pre-GED traits,

GED recipients earn the same wages as dropouts.

. GED recipients do not attain postsecondary educational credentials at the same rate as
high school graduates. At the same level of educational attainment and ability, GED

recipients earn at the same level of annual earnings as ordinary high school graduates.

. Building on the work of Cameron and Heckman, but substantially extending it by using
longer panels that sample later ages, Murnane, Willett, and Boudett| (1995} 1997,|1999),
Murnane, Willett, and Tyler| (2000)), and [Tyler, Murnane, and Willett| (2000, 2003)
present evidence that shows wage and earnings growth due to GED certification that
appears three to five years after receipt of the certificate. This evidence is consistent
with an investment interpretation of the benefits of the GED. This effect was not
found by CH, who studied shorter stretches of the life cycle. Growth effects appear
to be stronger for women than for men but are present for both. Consistent with
an investment story, one of their papers finds depressed earnings in the early periods
following receipt of the GED with enhanced earnings at later ages as investments pay

off (see Boudett, Murnane, and Willett|, 2000)).

. In a series of papers beginning in 1999, the Murnane group reported that the benefits
of the GED for both men and women are localized to low-ability recipients, although
the definition of what constitutes low ability varies across studies. Different papers use
different tests, and test scores are not equated across studies. In Murnane, Willett, and
Boudett, (1999)), low ability is defined as being in the bottom quartile of the distribution

of scores on an achievement test (the AFQT) for males. In|Tyler, Murnane, and Willett

16



(2000)), it is those at the margin of passing the GEDH In Tyler, Murnane, and Willett|

(2003), lower ability is the bottom half of a distribution of AFQT test scores for males.
Estimated GED effects for low-ability groups range from 19% to 36%@ The authors
interpret this finding as arising from the greater noncognitive skills of the low-ability

GED certifiers who persist and pass the GED exam. This claim is contradicted by the

analysis of Heckman, Humphries, Urzia, and Veramendi (2011), which shows that the

benefits of the GED are greatest for those with the greatest cognitive and noncognitive

endowments.

6. A widely cited paper by Tyler, Murnane, and Willett| (2000)) claims that the GED

is a successful signal of traits that were unknown to the market before receipt of the

credential.

7. Many GEDs are obtained in prison. There is no payoff to prison-issued GEDs in terms

of either wages or recidivism (Tyler and Kling, 2006]).

8. The benefits of the GED are quite modest, and few recipients escape poverty. The ex-

ception occurs when GED recipients attain postsecondary credentials (Boudett, Mur-|

nane, and Willett, 2000)).

9. Cameron and Heckman report that the wage and earnings returns to post-GED work

experience for males are the same as the returns to the work experience of dropouts.

Using a different measure of experience, Murnane, Willett, and Boudett| (1999)) and

Tyler, Murnane, and Willett| (2003)) contest this conclusion. In Section [5.4] we confirm

the analysis of Cameron and Heckman.

The models estimated, the variables used, and the samples analyzed differ greatly across

papers from the Murnane group and those used by Cameron and Heckman and Cameron.

228cores on GED tests are highly correlated with scores on AFQT tests (see [Boesel, Alsalam, and Smith,
[1998; [Heckman and Kautz, 20125 Means and Laurence, [1984)).

23See Tablelﬂt’).?.ll
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For example, in studies based on the NLSY, the Murnane group uses an oversample of poor
families instead of the random sample. This practice runs the danger of making inferences
from censored samples, and they do not correct for the biasing effects of censoring.@ Mea-
sures of work experience vary across and within their studies. The Web Appendix highlights
the variety of different assumptions made in their WOI‘kE This variety makes it difficult to
summarize their research succinctly.

The most influential paper of the Murnane group is Tyler, Murnane, and Willett| (2000),
who use a modified version of a regression discontinuity estimator to identify the benefit of
GED certification. Passing standards vary across states. Comparing the outcomes of GED
recipients in low-standard states with the outcomes of GED exam failures in high-standard
states, and adjusting for differences in labor market conditions across states, they report a
10%-19% earnings benefit for whites only to GED certification at the margin of passing[|
They argue that these estimates are consistent with earlier studies by (Cameron and Heckman
(1993) and |Cao, Stromsdorfer, and Weeks (1996), who find no effect of certification for the
average test taker. They claim that for the margin they investigate—that of low-skilled
exam takers—there are substantial “signalling” benefits to certification that are absent for
the general population of test takers (i.e., the causal effect is positive for low-ability test
takers). Averaging over all quartiles of ability, the white GED certifiers earn a 4% greater
return 7]

Jepsen, Mueser, and Troske (2011)) explicitly address the issue of whether low-ability

(marginal) GED test takers benefit from exam certification. They use a large sample of

24Gee, for example, the analysis of [Heckman (1987) for the danger of using censored samples without
correcting for censoring.

25See Web Appendix Table

26They suggest that their lack of a significant GED effect for nonwhites may be due to an institutional
effect where both disproportionate representation of minorities in prison and the growth of GED programs
for the incarcerated lead to negative associations with the test, thus decreasing its signalling value. See
Chapter 3 for evidence of demographic trends in prison-based GED receipt. The separate estimation of the
GED effect by race is rare in the literature, which typically includes regression controls for race but does not
treat it as a separate conditioning variable. See Section of the Web Appendix for a full account of
study samples, treatment of race, and separate estimates by race. Other papers by this group report effects
for blacks, and they do not discuss the discrepancy among the studies.

27For a more extensive discussion of their paper, see Web Appendix Section [W5.2
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86,345 persons who first attempted the GED in Missouri in the period 1995-2005. Their
sample also contains GED test scores for all attempts to pass the test. These scores are
matched to unemployment insurance earnings data. They analyze earnings and employment
outcomes for males and females of all demographic groups over the time period 1995-2005,
using individual data on quarterly earnings up to 7.5 years after receipt of the GED and
four quarters before the first attempt. For samples with long earnings histories pre- and
postcertification, they compare GED passers with GED failers at the margin of passing on
their first attempt of the GED exam [¥]

In contrast to the claims of [Tyler, Murnane, and Willett| (2000)), Jepsen, Mueser, and
Troske find that GED certification has no causal effect on the earnings of any demographic
group, even 7.5 years after a person’s first attempt. Certification increases the probability
of attempting further education by 4 percentage points for males and by 8 percentage points
for females. Earnings gaps between GED recipients and dropouts are the same before and
after certification. Their analysis shows no evidence that GED recipients at the margin of
passing (i.e., the “low-ability” GED recipients) receive any benefit from certification.

Jepsen, Mueser, and Troske (2011)) note a fundamental flaw in the identification strat-
egy of Murnane, Willett, and Tyler| (2000). The GED exam has multiple component tests.
Persons may attempt the GED on repeated occasions, and scores cumulate across the com-
ponents that have been passed. Murnane, Willett, and Tyler (2000) do not account for this
feature of GED certification, which [Jepsen, Mueser, and Troske (2011)) show produces viola-
tions of the identifying assumptions of their version of a regression discontinuity estimator.
The research by |Jepsen, Mueser, and Troske (2011) shows careful treatment of this issue
critically affects the estimated effects of the GED.

The simplicity of their procedures, the cleanliness of their data, and the large sample

sizes (which make it more likely to find GED effects using conventional significance levels)

28They develop and apply an innovative econometric extension of the regression discontinuity design
estimator that accounts for the multiple thresholds and requirements that constitute the core standards for
the GED.
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speak powerfully against claims that low-ability GED recipients experience substantial wage
growth as a consequence of GED certification.

Both the Tyler, Murnane, and Willett| (2000) and Jepsen, Mueser, and Troske (2011)
studies are for persons who attempt the GED. Arguably, those who attempt the test are
more motivated individuals’] Before-after comparisons might eliminate this effect but only

under strong assumptionslgf]

5.2.3 Studies of the Effect of the GED on Immigrant Assimilation

and on the Effects of the Prison-Issued GED

Clark and Jaeger| (2006) use Current Population Survey (CPS) data to examine the life-cycle
consequences of GED certification and to investigate whether GED certification promotes
immigrant assimilation by establishing that GED recipients have skills required to pass the
GED test. The advantage of the CPS is that it provides large samples—typically, an order
of magnitude larger than the samples used in much of the literature. They estimate GED
effects across a wide array of age groups. They also provide information on the earnings of
foreign-schooled immigrants who GED certify. The Web Appendix reviews their study and
its central claims P

One disadvantage of the CPS is that it only records terminal degrees. It is not possible
to use CPS data to investigate the benefits of the GED for those who complete additional
postsecondary schooling. Another disadvantage is that the CPS has no measures of ability
or family background, which the previous literature shows to be important in explaining the
performance of GED recipients compared to that of dropouts.

Clark and Jaeger| (2006|) report substantial effects on wages and earnings from receiving a

29Thus, taking the GED exam may distinguish GED test takers from those who do not try. Passing or
failing may be irrelevant to any estimated effect of the GED. With their data, they cannot directly test this
hypothesis.

30Gufficient assumptions are that skills are stable over time and age and, in particular, before and after
GED certification, and that they enter outcome models in an additively separable fashion. Any combination
of these assumptions that produces a fixed effect will also reduce bias.

31See Web Appendix Table [W5.2.1
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terminal GED compared to not having the GED credential. They have data on outcomes at
much later ages than are examined in most of the literature.@ They report substantial growth
in the returns to the GED credential with age, evidence that is in apparent agreement with
the claims of the Murnane group. Like previous studies, they find little evidence that GED
recipients are the equivalents of high school graduates who do not attain further education.

Heckman and LaFontaine (2006) use the CPS data to check the claims of Clark and
Jaeger. They also study a sample of immigrants and natives using the National Adult Lit-
eracy Survey (NALS) data. They find that CPS imputation procedures produce an upward
biased estimate of the GED eﬁect.ﬁ When the bias is properly accounted for, estimated
GED effects substantially weaken.

Heckman and LaFontaine (2006) also show that the life-cycle wage growth of GED re-
cipients compared to dropouts that is reported by Clark and Jaeger is due to a cohort effect.
The average years of schooling of high school dropouts has increased over time, while that of
GED recipients has notﬂ This trend produces the statistical illusion of GED life-cycle wage
growth in any cross section. Older cohorts of GED recipients are relatively better educated—
and hence have higher earnings—than younger cohorts. Due to this cohort effect, older GED
recipients (compared to dropouts) are more able and learn more than younger GED recipi-
ents, producing the appearance of life-cycle growth in cross-sectional analyses when none is
present.

Heckman and LaFontaine| (2006) also challenge the claim that the GED benefits im-
migrants. Using NALS data, Heckman and LaFontaine show that foreign-born dropouts
have substantially lower ability than foreign-born GED recipients. After adjusting for these
differences, immigrant GED recipients have the same earnings as immigrant dropouts@

As noted in Chapter 1 and discussed further in Chapter 3, the GED testing program has

32 An exception is |Cameron| (1996).
33Many GED recipients have missing data and are imputed to have the wages of high school graduates.
See the discussion in Appendix Section

34See Web Appendix Figure [W5.2.2
35For further discussion, see Appendix [W5.2
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been introduced into prisons. Prison-issued GEDs account for a substantial portion of the
growth of GED receipt among black males. Recent studies by (Tyler and Kling (2006]) and
Zgoba, Haugebrook, and Jenkins (2008]), reviewed in the Web Appendix, show no effect of

prison-issued GEDs on either post-incarceration wages or recidivism [*¥]

5.2.4 Summary of Previous Research and a Preview of the Anal-

ysis of This Chapter

While all studies agree that GED certification is not the same as high school graduation, they
disagree as to whether dropouts benefit from earning a GED certificate. After accounting
for preexisting ability and background, some studies find that GED recipients earn no more
than other dropouts. Other studies find that the average GED recipient earns slightly more
than the average dropout, while others claim that GED recipients in some groups earn much
more.

This chapter reconciles the differences in the findings by providing comprehensive cross-
sectional and panel analyses of the benefits to GED certification. We test a wide range
of models across a variety of data sets for many subpopulations. In general, differences in
ability and background account for many of the cross-sectional differences in labor market
outcomes between GED recipients and other dropouts. For some groups, GED recipients
are more likely to work and to work longer hours than other dropouts.

Differences in the estimated returns to the GED across studies stem from four primary
methodological sources. First, studies account for preexisting ability in very different ways.
The evidence in Chapter 4 shows that GED recipients are more able than other high school
dropouts before they receive the GED. This finding suggests that it is important to account
for differences in preexisting ability. Not all studies that use the NLSY79 treat or control for
cognitive ability in the same way. Some control for cognitive ability and find that after doing

so the GED has little benefit for dropouts (Heckman and LaFontaine, [2006)). Some argue

36See Table [W5.2.1
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that it is inappropriate to control for cognitive ability in the NLSY79 (Murnane, Willett, and
Boudett), [1995; [Murnane, Willett, and Tyler, 2000). Others allow for statistical interactions
between the returns to the GED and cognitive ability in the NSLY79, and find that the GED
benefits low-skilled recipients (Murnane, Willett, and Boudett, |1999).

This chapter considers a wide range of specifications. We report robust patterns and
interpret the differences across specifications. We conduct statistical tests using over 100,000
different empirical models to avoid the arbitrariness of relying on one model — especially one
arrived at through a battery of “specification tests.” Our approach avoids the problem of
“pretesting”—that the standard errors reported in the literature do not account for sifting
and sorting across alternative models that is part of the standard practice of selecting a
“final” empirical model.

A second source of differences across studies in estimated returns to the GED lies in the
different measures of reported labor market outcomes used. For example, Murnane, Willett,
and Boudett| (1995) only study log wages, log earnings, or log hours worked, implicitly
conditioning on employment. They compare the outcomes of working GED recipients with
the outcomes of working dropouts. Since the GED might increase the probability of obtaining
a job, this research does not address a potential source of selection bias.

Different labor market outcomes reflect conceptually different types of returns. Some
studies only examine broad measures such as annual earnings. In this chapter, we consider
six important economic outcomes: annual income, hourly wages conditional on employment,
hours worked conditional on employment, the probability of employment, labor force partic-
ipation, and unemployment conditional on labor force participation.

Annual income is an overall measure of economic success but obscures the source of
any estimated success story. People could earn more because they have higher wages, be-
cause they work more hours when they are employed, or because they are more likely to
be employed. We show that accounting for labor supply makes a difference in interpreting

estimated GED effects.
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Third, much of the literature focuses on male GED recipients or combines males and
females in the same analysis. A large body of research in labor economics shows that female
labor supply behavior is fundamentally different from male behavior[’’| We separate males
and females for all analyses and show that estimated GED effects differ across genders. Some
studies only analyze particular ethnic groups or control for ethnicity by including a dummy
variable in regression analyses. We report pooled and separate analyses for each ethnic group
and discuss differences across groups when they are found.

Fourth, different studies measure work experience in different ways. We systematically
investigate a variety of measures of work experience. We study life-cycle wage growth at-
tributable to GED certification. There is no evidence that the life-cycle wage growth of
GEDs with work experience is greater than that of other dropouts. We now turn to our

primary data analysis.

5.3 Cross-Sectional Analyses

In this section of the chapter, we present cross-sectional analyses. In Section we exploit

the panel features of our data.

5.3.1 Benefits Across Data Sets

In an appendix to this chapter (Section , we discuss the methodology used to control for

unobserved differences in precertification characteristics between GED recipients and others.

We control for unobservables using the rich set of measured variables at our disposal.
Figures [5.3] and present the average benefits of GED certification between ages 23

and 27 compared to those of other dropouts. We remove observations on people currently

37See, for example, the essays in |Smith and Cogan| (1980) and Killingsworth| (1983).
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enrolled in schoolﬁ At each age, the raw estimates adjust only for age (within the reported
category) and region or state of residence (to adjust for variations in market conditions).
The ability-adjusted estimates also adjust for ability as measured by an achievement test
with the effect of years of schooling removed from the adjusting test score using a procedure
applied in Heckman, Humphries, and Mader| (2011) that is discussed in detail in the Web
Appendix [

The background-adjusted estimates adjust for both ability and standard measures of
family background at young ages that are used in the literature.@ We use the same format
introduced in Chapter 4. The bars attached to each column represent one-standard-deviation
ranges of statistical variability in the estimates. The black dots on the tops of the bars
indicate whether the estimate for GED recipients is statistically different from that of other
high school dropouts at the 5% level; the white dots indicate whether the estimates for
GED recipients and high school graduates are statistically different from each other; and the
diamonds indicate whether the estimates for high school graduates are different from those
of dropouts.

Two conclusions emerge from these figures. (1) GED recipients perform much worse
than high school graduates. (2) With the exception of employment and annual earnings for
females in the NLSY surveys, on average, GED recipients perform at the level of dropouts.

This pattern is found repeatedly throughout this chapter.

[Figure here.]
[Figure here.]

38When analyzing annual income, this restriction excludes 10.1% of males and 9.1% of females in the
NLSY79 data, 8.5% of the male observations and 10.2% of the female observations in the NLSY97 data, and
22.5% of males and 23.0% of females in the NELS data. The figures in the NELS data are higher because
the variable indicates whether the person was enrolled in postsecondary education at any point in the year,
whereas the NLSY79 and NLSY97 variables are at the time of interview.

39Gee Web Appendix Sections|[W5.3.1|and [W5.3.2l The estimates that adjust ability for schooling attained
are very similar to the effects without adjusting for schooling attained.

40Gee, for example, [Taubman| (1977) or Cameron and Heckman| (2001).
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5.3.2 Benefits over the Life Cycle

The estimates just presented are for young people. How do these conclusions change if we
follow GED recipients to later ages? It is possible that GED certification pays off with
age, as some papers claim. The NLSY79 data is the only data set with information past
age 27 contains rich detail on ability, background, and educational histories. As noted in
our review of the literature, the NLSY79 has been the principal data set for examining the
effects of GED certification. Relying solely on the NLSY79 for our life-cycle analysis could
be problematic if the GED recipients in the NLSY are atypical. We now establish that they
are not.

As noted in Table [5.1] other data besides the NLSY79 have information by age on the
earnings of GED recipients who attain no postsecondary education. Figure [5.5] shows the
annual income for GED recipients and high school graduates who do not attain any postsec-
ondary education relative to dropouts for the NLSY79, ACS, and NALS. The estimates are
comparable across data sets for each age, suggesting that the NLSY79 is not an anomalous
sample of GED recipients. Heckman and LaFontaine| (2006]) establish the comparability of
NLSY79 estimates of GED effects with CPS-based estimates after adjusting for imputation
bias in the CPS. These comparisons give greater confidence in using the NLSY79 to study
the effects of the GED over the life cycle.

[Figure here.]

Figures 5.6| and report the average estimated effects of GED certification and high
school graduation across four age groups from the NLSY79 data.@ Persons enrolled in school
or in formal job training programs are not included because they are likely to work less and

have lower wages when they work owing to competing demands on their time.

[Figure here.]
[Figure here.]

41See Web Appendix Section |W5.3.5|for similar figures for race and postsecondary educational attainment
groups.
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Across all age groups, the pattern for labor market outcomes present in Figures
generally continues to hold. On average, GED recipients perform worse than high school
graduates, usually statistically significantly so. Female GED recipients are more likely to
be employed than other dropouts (see Figure . At some ages, the estimated effect is
statistically significant. Their greater employment is not associated with greater hourly
wages or hours worked even at later ages when their work experience cumulates and might
be thought to produce higher hourly wages. Female GED recipients earn more than other
dropouts, but the effect arises in large part from their greater employment.

Employment of male GED certifiers increases with age. At ages 35-39, it is borderline
statistically significantly greater than that of dropouts. There is no corresponding GED
effect on income, wages, and hours worked. In Section we show that the employment
effect is partly due to a decrease in the employment rate for a group of black high school

dropouts starting around age 30. It is not found for any other male demographic groups.

5.3.3 Other Dimensions of Labor Supply

Thus far we have only considered labor supply in terms of whether or not someone is working
and in terms of hours worked conditional on working. We have not considered labor force
participation — whether people are employed or are actively searching for a job.

Figure decomposes employment by separating labor force participation and unem-
ployment, given labor force participation. At each age, from left to right, the pairs of bars
show ability- and background-adjusted labor force participation (LFP), employment (Empl),
and unemployment (conditional on labor force participation) (Unemp) for GED recipients
and high school graduates relative to dropouts. The figure shows that most of the labor
supply differences between GED recipients and dropouts arise because of their greater labor
force participation. Among those actively seeking jobs, GED recipients and dropouts have
similar levels of unemployment.

This finding sheds light on the observed labor supply differences between GED recipients
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and dropouts. As discussed in Chapter 1, the GED certificate opens doors to employment.
Motivated persons may work more and enter the labor force to obtain jobs. Women who
are not planning to enter the labor force may never attempt to earn a GED certificate. The
evidence in Figure |5.8|is consistent with these conjectures and with the results from Jepsen,
Mueser, and Troske (2011), who find no labor market differences between GED recipients
and dropouts who attempt to earn a GED certificate. Those who attempt the GED are more
motivated than those who do not, but the motivation is signalled before the exam is taken,

and it is also present for the dropouts who do not pass the exam.

[Figure here.]

5.3.4 Benefits in Terms of Post-GED Schooling and Training

One possible objection to the preceding analysis is that it is too highly aggregated. It
combines the outcomes of terminal GED recipients with those of more aspiring GED recipi-
ents who attain further education and training. How many GED recipients attempt further
education? How many are successful in these attempts?

The GED Testing Service provides a partial answer to this question. A recent document
by Zhang, Guison-Dowdy, Patterson, and Song| (2011) studies the educational attainment of
a large cohort of GED recipients six years after they certify. The study does not disaggregate
by age, race, or gender. Figures present estimates from that study.

Six years after certification, the study shows that 57% of GED recipients did not par-
ticipate in any form of postsecondary education. It also shows that 37% have enrolled but
have dropped out or have not yet earned a credential; 1.3% receive bachelor’s degrees, 2%
receive associate’s degrees, and 1.6% receive vocational certificates; and less than 0.1% re-
ceive a master’s degree. Figure |5.10[shows that few GED recipients enroll for more than two
semesters of postsecondary education.

We find comparable rates of educational attainment in the NLSY79, NLSY97, and NELS

data. These data sets allow us to analyze follow-up periods longer than six years. Figures
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and show final schooling for GED recipients and high school graduates through
age 27 — the last age available for the NLSY97 and NELS data for males and females.
We consider five categories of postsecondary attainment: any enrollment in college (“some
college”), completion of at least a year of college (“some college, more than a year”), and
earning a certificate, an associate’s degree, or a bachelor’s degree. The three data sets differ
in their information on these categories. NELS does not allow us to identify the duration
of time that people spend in college. We have limited information on vocational certificate-
holders in the NLSY79.

Some features are common across all three data sets. More than half of GED recipients
who enroll in college complete less than one year. GED recipients obtain certificates at
higher or similar rates as high school graduates. However, they earn associate’s degrees and
bachelor’s degrees at much lower rates. Less than 3% of all GED recipients earn a bachelor’s
degree by age 27, compared to over 20% for high school graduates.

GED recipients might not have had a chance to return to school by age 27. The NLSY79
data allow us to study their educational attainment through age 40. Figure [5.13| shows
educational attainment through age 40 in the NLSY79. Although more GED recipients earn
degrees by age 40, the general patterns are very similar to those found in other data sets. In

terms of educational attainment, GED recipients do not catch up with high school graduates.

[Figure here.]

[Figure here.]
[Figure here.]
[Figure here.]
[Figure here.]

We also consider enrollment in other forms of training. Figure shows the rates of
government training, on-the-job training, and technical/vocational training for high school
dropouts, GED recipients, and high school graduates in the NLSY79 data. The data on gov-

ernment training are only available between 1979 and 1987, so the estimates do not reflect

29



all enrollment in training through age 40. As with other forms of educational attainment,
male GED recipients are intermediate between dropouts who do not GED certify and high
school graduates in their attainment of job training and vocational/technical training. Fe-
male GED recipients are as likely to obtain vocational/technical training as female high
school graduates.

Both male and female GED recipients are more likely than dropouts or high school
graduates to obtain government training. This finding is consistent with the observation in
Chapter 3 that many government training programs encourage participants to earn GED
certificates[?] Figure shows training rates before eventual GED recipients earn their

GED certificates. The GED opens doors to training, just as it opens doors to schooling.

[Figure here.]
[Figure here.]

5.3.5 Indirect versus Direct Effects: The Returns to Postsecondary

Education

Some of the GED recipients who attend college benefit compared to other GED recipients.
Figures [5.1645.17| present estimates in a format similar to that used in Figures and [5.7]
They separate GED recipients who attend college from those who never attend college@
The some-college category includes respondents who have attended any amount of college
but do not necessarily receive a degree.

In general, female GED recipients who attend college perform better than other GED
recipients, especially at older ages. Male GED recipients who attend some college do not

perform much better than other GED recipients or dropouts. Although the point estimates

42 Although Figure shows training rates for eventual GED recipients, it does not distinguish between
training received before or after GED certification.

43We estimate the benefits associated with various educational statuses relative to dropouts using the
estimates from the following equation: Y;; = a+81[(GED;t)x (NOCOLL;)|4+B2[(GED;) x (SMCOLL;) ]+
53 [(HSGH) X (NOCOLL”)] +54[(HSG”) X (SMCOLL”)] +’7Xit +Eit, where NOCOLth and SMCOLL”
indicate whether individual ¢ has obtained no college or some college by time t. GED,;; and HSG;; indicate
whether a person is a GED recipient or high school graduate. X;; is a vector of background controls.
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of male post-GED benefits are generally positive, they are not statistically significantly
different from those of GEDs who do not attain further education, or from dropouts. The
higher returns to females who obtain post-GED education is consistent with the literature
that finds that community college tends to provide higher returns to females, even when

they do not earn degrees@

[Figure [5.16] here.]
[Figure here.]

Do the estimated GED effects arise because the GED has direct value in the labor market
or because the GED opens the door to postsecondary education which in turn improves labor
market outcomes? To answer this question, we decompose the effect of GED certification
into a “direct effect” (the effect of GED certification for people who have no postsecondary
education) and an “indirect effect” (the effect of GED certification on changing the proba-
bility of attending college multiplied by the gain from attending college).ﬁ As a benchmark
we perform the same decomposition for high school graduates.

For GED recipients, the direct effect is the benefit of having a terminal GED with no
postsecondary education. The indirect effect is the probability that a GED recipient attends
college multiplied by the additional return to college beyond having a GED. The total effect

is the sum of the indirect and direct effects[™ The effects are defined analogously for high

44Gee Belfield and Bailey| (2011) for a review of the benefits of attending community college.

45We present a brief formal description of this methodology in the Appendix to this Chapter (Section .
See the discussion surrounding equation .

46For each age range, we estimate the benefit to various educational states relative to dropouts using the
following equation: Y;; = a + 81 (GEDy) + B2 [(GEDy) x (SMCOLL;y)] + B3 (HSGy) +
Ba[(HSG) x (SMCOLL;)) 4+ Xt + €41, where GED;; and HSG,; indicate whether individual i is a GED
recipient or high school graduate at time ¢ and SMCOLL;; indicates whether individual 7 has obtained
some college by time ¢t. X;; is a vector of background controls. (B2 and B4 are the additional returns to
attending some college for GED recipients and high school graduates, respectively. At each age range, we
also estimate the probability of having attended some college for GED recipients (pgrp) and high school
graduates (pusa). The total effect of GED certification is decomposed as follows:

Total Effect = 51 + (paeED X B2) ,
~~ —
Direct Effect Indirect Effect

where pggp is the probability of attending college for a GED. Methodological Appendix 5.7 discusses this
decomposition in greater detail.
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school graduates. We allow for the returns to postsecondary education to differ between
GED recipients and high school graduates.

Figure 5.18 shows the estimates of the indirect and direct effects of GED certification and
high school graduation on annual earnings. The first bar shows the total effect. The second
and third bars show the relative contributions of no college and some college to the total
effect. The numbers on top of the direct effect bars indicate the fraction of people who have
not attended postsecondary education and the numbers on the indirect effect bars indicate
the fraction who have attended postsecondary education. The decomposition for the other
outcomes is presented in the Web Appendixﬂ

Both the direct and indirect effects of receiving a GED are small for male recipients at all
ages. The total effect for male high school graduates increases over the life cycle, primarily
due to growing returns by age for those who attend college. Between ages 20 and 24, most
of the total GED effect for women comes from the direct effect. As women enroll in college
at later ages, the indirect effect increases so that it is about half of the total effect by ages
35-39.

[Figure 5.18 goes here.]

Tables 5.2 (men) and 5.3 (women) present the estimated benefits underlying Figure 5.18
and the analogous decomposition for hourly wage rates. They decompose the benefits of
GED receipt and high school graduation into direct and indirect effects. They also show the
probability of attending college and the benefit of attending college for GED recipients and
high school graduates.

For males, there is little direct or indirect effect of GED certification on annual earnings or
hourly wages. For female GED recipients, the effect of attending college on annual earnings

is relatively high at young ages. The indirect effect is low because so few have attended

The standard errors are calculated using a bootstrap procedure that allows for arbitrary correlation of the
error term within individuals over time but assumes that the error term is uncorrelated across individuals.
We use 100 draws.

47See Section
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college. As more female GED recipients attend college, the indirect effect of GED receipt on
annual earnings increases so that by ages 35-39, the indirect effect accounts for nearly half
of the estimated total effect of GED certification. For female GED recipients, the benefit of
attending college comes through increased labor supply and not through increased hourly
wages.

The indirect effect accounts for most of the effect of high school graduation on hourly
wages. High school graduation opens the door to college and college leads to higher paying
jobs. In contrast, the direct effect accounts for most of the effect of high school graduation
on annual earnings. Why is the indirect effect more important for hourly wages than annual
earnings? Much of the total effect of high school graduation on annual earnings comes
through increased labor supply, rather than through higher hourly wages. In addition,
attending college after graduating from high school has little incremental effect on labor
supply. These factors lead to a relatively small indirect effect on labor supply and therefore
annual earnings.

[Table 5.2 goes here.]
[Table 5.3 goes here.]

5.3.6 Present Values

Our cross-sectional analysis suggests that some groups of GED recipients benefit compared
to other dropouts, especially those who complete some postsecondary education. But what
is their lifetime benefit? Dropping out of high school delays final college attainment.
Figure presents the difference in average annual earnings between high school grad-
uates and GED recipients in the first five years after receiving an associate’s degree or a
bachelor’s degree. The earnings of GED recipients constitute the baseline. For each type
of degree, the first bar presents the unadjusted difference, and the second presents the dif-
ference after adjusting for ability and background. We only estimate the returns for the

first five years because many GED recipients earn their degrees later in life and few of them
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have more than five years of experience with the degree in our sample. We cannot reject
the hypothesis that GED recipients and high school graduates who obtain degrees have the
same earnings. This finding differs from the results reported in Section [5.3.5[ in which we
combined all GED recipients who attended college, many of whom did not obtain degrees.
However, many of the estimates used to generate Figure [5.19] are imprecisely determined
because so few GED recipients receive degrees.

[Figure here.]

The few GED recipients who earn degrees obtain them later in life than high school
graduates. As discussed in Chapter 4, there is considerable delay in the time between
dropping out and obtaining GED certification. It averages five years for men and seven
years for women. There is additional delay between GED certification and completion for
those who obtain any degree. As shown in Figure [5.20, GED recipients tend to enroll in
college much later than high school graduates. They also earn their degrees later. Male
GED recipients tend to earn associate’s degrees three years after high school graduates and
bachelor’s degrees seven to eight years after high school graduates. Female GED recipients
earn associate’s degrees and bachelor’s degrees six to seven years after high school graduates.
[Figure here.]

The consequent delay in earnings produces a lower present value of earnings for GED
recipients compared to high school graduates who obtain the same level of postsecondary
education. Figure shows estimates of the present value of earnings of GED recipients
and high school graduates relative to that of dropouts for different educational paths.

The present value of earnings is constructed by estimating the returns to various educa-
tional states and forming streams of the returns discounted to age 16. We analyze returns
to educational experiences for different educational attainment levels: being a high school
enrollee, being a high school dropout with no college, being a GED recipient with no college,
being a high school graduate with no college, being a college enrollee (combining GED re-

cipients and high school graduates), being a GED recipient with some college, being a high
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school graduate with some college, being a GED recipient with an associate’s degree, being a
high school graduate with an associate’s degree, and being a bachelor’s graduate (combining
GED recipients and high school graduates). We allow the returns within a state to depend
on the experience in the state, and then we form sample averages.

We combine the estimates for different post-GED outcomes to estimate the present value
of earnings. We assume that GED recipients drop out at age 16 and begin earning at the
level of GED recipients at that time. Assuming a later age of dropping out or GED receipt
would delay earnings further, decreasing the present value of earnings. Thus, our estimates
are upper bounds on the benefits obtained from a GED. We assume that GED recipients
earn their degrees after high school graduates and experience the average delay that GEDs
who attain degrees experience.ﬁ

Figure [5.21] shows that the GED recipients who earn degrees have higher present dis-
counted value of earnings compared to dropouts. The GED recipients, however, earn much
less than high school graduates, in part because they earn their degrees so much later in life.
This analysis shows that even the few GED recipients who obtain postsecondary degrees fare

much worse than their high school graduate counterparts.

[Figure here.]

5.3.7 Differences across Races

With a few exceptions, the patterns of empirical results across races mirror those obtained
from analyses of the combined sample. Figures [5.22H5.23| show labor market outcomes by
race for GED recipients and high school graduates relative to high school dropoutsﬁ For
each age, the first pair of bars displays the estimate for whites, the second for blacks, and
the third for Hispanics. The benefits of GED certification are estimated from regressions

restricted to the indicated racial/ethnic group. Thus they are effects relative to the dropouts

48Gee Section [W5.3.4] of the Web Appendix for a detailed description of the methodology and assumed
educational paths underlying this calculation.
49Unadjusted estimates and estimates separating by postsecondary education level are available in Sec-

tion m in the Web Appendix.
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of that group.

After accounting for ability, white and Hispanic male GED recipients are nearly indis-
tinguishable from other dropouts of the same ethnicity for all outcomes at all ages. Black
male GED recipients have similar earnings, hourly wages, and hours worked conditional on
employment as black male dropouts, but are slightly more likely to work than their dropout
counterparts at older ages. Later in life, differences in employment lead to slightly higher
earnings for black male GED recipients compared to their uncertified dropout counterpartsﬂ

The regression coefficients plotted in Figure do not show whether the probability of
employment for black male GED recipients and high school graduates is increasing with age
or whether the probability of employment for high school dropouts is decreasing. Figure [5.24
plots employment rates by age for dropouts, GED recipients, and high school graduates
for different samples of black males who attain no postsecondary education. Panel (a)
reveals that the increasing return to the GED with age to high school graduation and GED
certification that is apparent in Figures result from lower employment rates for
high school dropouts starting around age 30.

Why did many black male dropouts leave employment around age 307 During the 1980s
and 1990s, it became easier to qualify for social security. In a sample that pools across
age groups, |Autor and Duggan| (2003) show how increases in unemployment coincided with
changes in policies and the greater uptake of Social Security Disability Income (SSDI).
Panel (b) of Figure shows the employment rates for black males excluding people who
are currently on Supplemental Security Income (SSI). SSI recipients account for around half
of the gap in employment rates between GED recipients and dropouts. This evidence is
suggestive, but the sample sizes are relatively small. Other programs, such as SSDI, might
account for more of the gap. Unfortunately, the NLSY79 does not have good measures of
SSDI participation.

We supplement this analysis using the Current Population Survey (CPS) data that con-

50See Web Appendix Section [W5.3.5
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tains more information about disability. Figure[5.25 shows employment rates for black males
including and excluding disabled populations. This data is for a cohort similar to that of
the NLSY79 panel. The evidence is striking. In the full population, there is nearly a 30
percentage point gap between the employment rates of black male high school graduates
and black male dropouts. Excluding the disabled, the gap is less than 5 percentage points.
Unfortunately, the CPS does not distinguish between GED recipients and high school grad-
uates, but our estimates in the NLSY79 suggest that GED recipients would follow trends
similar to those for high school graduates. Why does welfare expansion not affect GED
recipients and high school graduates as much as dropouts? SSDI eligibility depends on ed-
ucational attainment. There are more restrictions for eligibility for people with high school
equivalency degrees (including GED certificates) to obtain SSDI, because the Social Security
Administration assumes that they are able to obtain jobs that would not be compromised
by their disabilities.ﬂ

Male high school graduates of all races earn more, have higher hourly wages conditional
on employment, work more hours conditional on employment, and are more likely to be
employed than GEDs and dropouts. In general, white, black, and Hispanic female GED
recipients have outcomes similar to those reported in the pooled group. GED recipients

have higher earnings due to their greater labor supply but have the same wages.

[Figure here.]
[Figure here.]
[Figure [5.24] here.]
[Figure here.]

51The [Social Security Administration| (2012)) defines GED recipients as high school graduates for the
purposes of determining SSDI eligibility. The [Social Security Administration| (2013) describes how high
school education affects disability determination.
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5.3.8 Distributions of Estimated Effects across Specifications

The cross-sectional estimates suggest that some groups might benefit from GED certification.
As discussed in Section and in greater detail in the Web Appendixﬁ different econo-
metric specifications produce different estimates of GED effects. The conventional practice
of using econometric specification tests to pick a “correct” model is fraught with danger.
The conventional practice is to “test down” to a model and to report p-values that ignore
all of the testing that led to the final empirical model. This practice leads to badly biased
inferences.

Estimates can appear to be statistically significant simply due to sampling variation.
Approximately 5% of all estimates of the GED effect would appear to be “statistically
significantly different from zero” at the 5% level, even if in actuality the GED had no effect.
In an attempt to avoid this problem and summarize the cross-sectional results across a
variety of plausible specifications, we estimate the distribution of estimated returns for over
100,000 different statistical models, using a variety of controls for different subpopulations.
All models control for AFQT but use different combinations of other controls. We specify
a set of other possible control variables that include mother’s highest grade completed,
urban residence at age 14, family income, residence in the South at age 14, smoked at 15,
had sex by 15, committed a major crime, and ninth-grade GPA. We estimate the GED
and high school graduate effects using each possible combination of these controls (without
interaction terms). We run the regressions separately for separate subpopulations. All the
subpopulations are partitions of race, postsecondary education, and age (measured in five-
year categories) for males and females. The density of estimates for each subpopulation is
weighted so that the figures report a nationally representative distribution.@

Figures [5.26H5.31] plot the estimates of returns across this large variety of specifications

for annual earnings, hourly wages, employment, hours worked, and labor force participation.

52Gee Web Appendix Section [W5.3.6| for discussion of robustness analyses.
53The exact procedure and a formal justification for this procedure are presented in Section |W5.3.6| of the
Web Appendix.
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Figures [5.26] [5.27], and [5.28] present the distribution of the estimated effect for males of GED

certification (dashed line) and high school graduation (solid line) for annual income, hourly
wages, employment, hours worked, labor force participation, and the associated distributions
of p-values.

Figure [5.26a) shows that for male GEDs, the estimated coefficients capturing the ef-
fects of the GED on earnings compared with dropouts are centered at zero. Beneath this,
Figure [5.26|c) plots the cumulative distribution of the p-values associated with tests of the
null hypothesis of no GED effect for each model whose estimated effects are plotted in Fig-
ure [5.26)(a). p-values are the probabilities that the estimated GED effects could arise from
chance even if there is no effect of the GED on the indicated measure (earnings in Fig-
ure (a)). A well-known fact from statistics is that under the null hypothesis of no GED
effect, the density of p-values is uniform—all p-values are equally likely to occur.

Figure [5.26c) plots the cumulative distribution of the p-values. It is in the format of a
Lorenz curve used to summarize departures of a variable from perfect equality. (The dotted
line in the bottom panels of these figures is the line of perfect equality.) Under the null
hypothesis of no GED effect, the cumulative distribution of p-values should lie along a 45°
line starting at the origin. The 45° degree line is the shape of the cumulative distribution
of a uniform random variable. This would be the line of perfect equality for a Lorenz curve.
Departure of a cumulative distribution from the 45° line indicates the strength of rejection
of the null hypothesis. The evidence in Figure [5.26] across numerous models reveals that
there is no GED effect.

In contrast, for high school graduation (compared to dropouts), the mean of the coef-
ficients is shifted strongly upward and the cumulative distribution of the p-values departs
strongly from the 45° line, suggesting large effects of high school graduates. The same pattern
holds for estimated effects on hourly wages, hours worked, and employment.

For women, the pattern is different. (See Figures W) There is a strong estimated

effect of GED certification and high school graduation on annual income (panels (a) and (c)
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of Figure[5.29)), but not on hourly wages (see panels (b) and (d) of Figure [5.29). This effect
arises through greater GED female labor supply (see Figures and . This confirms
the finding, previously demonstrated, that GED women work more and earn more but do
not have higher hourly wages than other dropouts. High school graduates perform better on

all dimensions.

[Figure here.]
[Figure here.]
[Figure [5.28] here.]
[Figure here.]
[Figure here.]
[Figure here.]

This analysis bolsters the findings from the cross-sectional analyses previously reported.
After controlling for their scores on an achievement test—the AFQT—the male GED recip-
ients do not benefit compared to other dropouts on any labor market measure, whereas high
school graduates benefit substantially. Female GED recipients have higher annual earnings
but not higher hourly wages compared to other dropouts. They simply supply more labor

than other dropouts.

5.3.9 The Persistence of Behavior

Life presents many opportunities to drop out. High school is one of the first; later oppor-
tunities arise in the military, employment, marriage, and college. Most GED recipients do
not benefit from GED certification and remain lifelong dropouts. Character skills in adult
life are relatively stable, although we show in Chapter 9 that they can be changed by inter-
vention throughout childhood and adolescence. Section demonstrated that few GED
recipients who enroll in college make it past the first year. Few receive two- or four-year
degrees. Chapter 6 shows that GED recipients are much more likely to drop out of the

military compared to high school graduates.
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In this section, we consider the persistence of GEDs and dropouts in a variety of life
situations beyond high school. We first consider the survival rate of dropouts, GED recipi-
ents, and high school graduates in a variety of activities (the fraction of people who remain
in a state as a function of time). Figures and present, for males and females re-
spectively, survival rates in employment, marriage, and nonincarceration for dropouts, high
school graduates, and GED recipients.@ The black dots and diamonds on the lines indicate
whether the survivor functions are statistically significantly different from those of dropouts
at the 5% level. The circles indicate whether or not GED survivor rates are statistically
significantly different from those of high school graduates. GED recipients and dropouts
leave jobs, marriage, and enter jail more frequently than high school graduatesﬂ Male
GED recipients are more likely to divorce than high school graduates. Although some GED
recipients might change their ways, most continue throughout their lives dropping out of

everything they start at much greater rates than high school graduates.ﬂ

[Figure here.]

[Figure here.]
Chapter 4 shows that during their adolescent years, children who eventually GED certify

are as likely—or in some cases more likely—than other dropouts to engage in risky behaviors.
Do GED recipients reform later in life? Figure |5.34] shows later-life rates of daily smoking,
binge drinking, marijuana use, and self-reported depression for dropouts, GED recipients,
and high school graduates. The measures of drug use are reported when respondents are
between ages 29 and 37, and depression is reported when respondents are between ages 27
and 35. For all outcomes, GED recipients are similar to high school dropouts and much
worse than high school graduates.

We supplement this analysis using the National Health Interview Study (NHIS), a large,

54For more information on the calculation of survival rates, see Section [W5.3.7| of the Web Appendix.

55When we eliminate black males from the sample, the survival rates in employment are the same for
GEDs and dropouts.

5ﬁFigure settles an issue raised in Chapter 4. The higher employment rates of GED women compared
to those of other dropouts reported there could have been due to the lower turnover rates or higher job-taking
rates. Figure shows that it is the latter reason.
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nationally representative data set that contains measures of risky behavior and health. Like
some of the other data sources we use, the NHIS data only report the highest level of
education attained, so we cannot identify whether college attendees are GED recipients or
high school graduates. For this reason, we restrict our analysis to people who do not attend
college. Additionally, the NHIS data do not include the time when the GED was received
and the time when the outcome studied occurred. We analyze outcomes after age 35. By
that age, most GED recipients have certified.

The top panels of Figure[5.35show several outcomes from the NHIS data related to family
structure and receipt of welfare. The top two figures plot rates of being single and living with
children and divorce rates for all three groups. GED recipients are more likely than other
dropouts or high school graduates to be in these categories. The evidence on divorce rates
is consistent with the findings presented in Figures and [5.33] The NHIS data, however,
do not allow us to distinguish whether divorce precedes or follows GED certification, so its
interpretation is less clear. GED recipients are as likely to receive welfare as other dropouts.

The middle two panels of Figure [5.35| show that the pattern of differences in adolescent
behavior among high school dropouts, GED recipients, and high school graduates persist into
adulthood. Compared to high school graduates, GED recipients are more likely to report
having poor or fair health (as opposed to good, very good, or excellent health), smoking daily,
drinking heavily, being obese, or being depressed. Most of these differences are statistically
significant. For most outcomes, GED recipients are similar to other dropouts, but GED
recipients are about 10% more likely to smoke daily than other dropouts.

The NHIS data has some information on labor market outcomes. The bottom two panels
of Figure [5.35[ show the number of months worked in the past year and the number of years
worked at the current job for dropouts, GED recipients, and high school graduates who
attend college. Male GED recipients work similar hours as high school dropouts. They also

spend fewer years at their current job, suggesting that they have higher turnover ratesﬂ

5TFor their sample of young males, Cameron and Heckman| (1993) report similar estimates.
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This is consistent with the data from the NLSY79 displayed in Figure [5.32 In contrast,
female GED recipients work more months than high school dropouts, but spend a similar

number of years at their current job as other dropouts.

[Figure here.]
[Figure here.]

5.4 Panel Data Estimates of Life-Cycle Dynamics

Up to this point we have analyzed outcomes by educational attainment using cross sections
of people at different ages. Connecting estimates across ages produces “synthetic” life-cycle
profiles that are averages over many different life-cycle trajectories. Profiles constructed in
this fashion may not represent the actual life-cycle profiles of any person[¥

This concern is especially relevant for the study of the impact of GED certification.
There are many routes to GED certification, and recipients certify at very different ages (see
Figure 4.11). The work experience gained in the years after attaining the GED may have
a higher payoff than work experience gained prior to certification. The primary benefit of
GED certification may be that it opens doors to career advancement and enhances life-cycle
wage growth.

Instead of averaging across different life-cycle trajectories, it would be better to estimate
the effect of GED certification longitudinally. The trajectories before and after certification
could in principle be compared to those for persons who never certify, who certify later, or
both.[ﬂ Many interesting counterfactual comparisons might be made. One could in principle
compare persons with different ages of certification and different levels of pre- and post-GED
work experience. Such a comparison could reveal how the age at which people attain the
GED affects their payoff stream. Those receiving GEDs at younger ages might experience

more rapid career advancement and hence more rapid wage growth than those receiving

58See Web Appendix Section for a more formal description of the analysis presented in this section.
59The same people appear at different ages in our cross sections, but we do not observe full life cycles for
anyone.
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GEDs at older ages who have diminished post-GED working lives.

Making such comparisons presents two major problems. The first is that they place
great demands on the data. Many possible profiles are associated with different ages of
GED certification and levels of pre-GED and post-GED work experience. Even with the
large samples at our disposal, we need to simplify the set of possible trajectories to obtain
estimates with any precision. The second problem is that the timing of the receipt of a
GED and the levels of work experience pre- and postcertification are choice variables. The
variables at our disposal may not be sufficient to control for all of the attributes that shape
these choices. This creates the potential for serious endogeneity problems.

This section uses the panel data at our disposal to analyze the life-cycle dynamics associ-
ated with GED certification. We find that cross-sectional analyses give a fairly reliable guide
to the life cycle of men. They are much less accurate for women, who have more complex
and diverse patterns of life-cycle dynamics.

We present two distinct analyses based on different measures of work experience. For each
analysis, we distinguish the performance of different types of female GED recipients. Our
analyses are motivated by the research of Jacob Mincer| (1974)), who made a fundamental
contribution to understanding life-cycle wage dynamics by demonstrating how wages and
earnings increase with work experience. He interpreted the growth in wages as arising from
on-the-job investments. Another possible interpretation of the same phenomenon is that
people are learning by doing.@

We follow Mincer and analyze the effect of work experience on labor market outcomes.
Our two measures of work experience are (a) cumulative hours of actual work experience and
(b) potential experience (age at survey minus the age at which the person left school). The
latter measure is widely used in applied work and has the advantage that it only depends
on one choice—the age at which a person leaves school. Cumulative “actual experience” is

vulnerable to multiple sources of endogeneity. However, “potential experience” is vulnerable

60See Heckman, Lochner, and Cossa (2003)) for an analysis distinguishing the sources of life cycle wage
growth.
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to mismeasurement of experience.

The major findings from our analyses are as follows. (1) For both men and women there
is no evidence that GED certification boosts the rate of earnings growth with experience
regardless of the measure of work experience analyzed. (2) Using potential work experience,
we find estimates that are consistent with cross-sectional results established in previous
sections of this chapter. (3) Using actual work experience, our panel estimates are consistent
with the cross-sectional results for men, but not for women. With the exception of women
at the lowest levels of actual experience, female GED recipients do not have higher earnings
at each level of experience.

For each measure of experience, we conduct two analyses. The first builds on the work
of Mincer and assumes that the rate of growth of earnings with work experience is the same
for persons at all educational levels. The second estimates separate effects for pre-GED
and post-GED work experience to determine whether certification boosts wage and earnings

growth. We find no evidence of such a boost.

5.4.1 Analysis by Actual Work Experience

We first analyze labor market outcomes by educational attainment at different levels of
actual work experience. Initially, we do not distinguish between pre- and post-GED work
experience. Actual work experience is defined as cumulative hours worked since age 18
divided by 2000, making the units one full year of work experience.@

Figures and (for males and females, respectively) display labor market outcomes
by educational attainment at different levels of actual work experienee@@ We use the
NLSY79 histories up to age 40 to measure educational attainment and work histories. There
are only four bins in each figure. The first bin is for persons with 0—4 years of work experience,

pre- or post-GED. The icons denoting outcomes are shifted slightly at different levels of

61We assume that work experience below 18 has negligible effects on wages.
62Due to the sparsity of the data, we create bins of experience.
63See Web Appendix Section for a more complete discussion of this analysis.
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experience in the graph to improve the visual display. The lines connecting the bins are
drawn to enhance the reader’s perception of the graphs. We do not plot outcomes for each
year of experience@

Outcomes are reported for all people with the indicated levels of education and work
experience. The same person may show up in multiple bins. Thus a person with 4-8 years of
actual experience would show up in at least two bins and possibly more if followed further over
the life cycle. The level of education reported in each bin is the highest level attained by the
person, although the work experience is aggregated across all educational attainment levels
for each person (at the time the experience level was achieved) for each person. Everyone

appears at least once in the category 0-4 years of actual experienceﬁ
[Figure [5.36] here.]
[Figure here.]

These graphs are to be compared with their age counterparts in Figures and [5.7]
In Figures and [5.7] persons age 20-24 can have very different years of actual work
experience. For males, the estimates based on actual work experience show a very similar
pattern to what is obtained from the cross-sectional analyses. Male GED recipients and
high school dropouts have nearly identical outcome measures, whereas high school graduates
outperform both.

For females, the two analyses tell different stories. In the cross-sectional analyses, female
GED recipients have higher annual earnings than other dropouts at each age because they
are more likely to be in the labor force and be employed (see Figure . In contrast, in the
panel estimates based on actual experience, only at 0—4 years of actual experience do female
GED recipients have higher annual earnings than other dropouts. At 12-16 years of actual

experience, female GED recipients earn somewhat higher hourly wages than other dropouts,

64For each bin, the average years of actual work experience generally differs by educational status. It also
varies across bins.

65Persons with no work experience are dropped. Very few observations are dropped for this reason. For
women it is less than 1%; for men it is even smaller.
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but the estimated effect of the GED on earnings is not statistically signiﬁcantﬂ

For women, the difference between an analysis based on actual work experience and a
cross-sectional analysis is due to a group of dropouts who are rarely employed. Figure [5.38
shows the fraction of women who never accrue more than four years (8,000 hours) of actual
work experience between ages 18 and 40@ Permanent dropouts who do not GED certify are
about 15 percentage points more likely to be in this category than GED recipients. These
persistent nonworkers show up at every age in Figure but appear only in the first ex-
perience category of Figure .37 Most of the women not working at ages 20-24 are not
working at ages 35-39, producing a roughly constant estimated GED effect on labor supply
in cross-sectional estimates. If persons with low lifetime hours supplied to the market do not
GED certify (and few do), the presence of a group that does not acquire work experience
makes the benefits of GED certification on labor supply and earnings appear to be larger in
the cross section at each age. This finding explains why the employment rates and annual
earnings of female GED recipients are only high in the interval 0-4 years of actual experience.
This interval includes some women who will have many more years of work experience as
well as those who will not. For women who work more than four years, there is no estimated

effect of the GED on labor supply.

[Figure [5.38| here.]

5.4.2 Analyses Based on Potential Experience

Actual experience is endogenous. Our conditioning variables may not be sufficient to con-
trol for it. A commonly used alternative measure of work experience that circumvents the

endogeneity problem is to use “potential experience” — the number of years since leaving

66This is a very small and select group of women.
67The analogous figure for males is in Section of the Web Appendix. For males, there are no
statistically significant differences between GED recipients and permanent dropouts.
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school [¥| Figures and present estimates based on potential work experience anal-
ogous to those of Figures and @ The estimates based on potential experience are
very similar to the estimates obtained from cross sections. Age is a good approximation to
potential experience. In this case, they are similar because GED recipients and dropouts
leave school at roughly the same age (slightly less than a year apart on average) and most
males work at each age.

Male high school graduates have higher levels of earnings, hours worked, and wages
compared to those of GED recipients or dropouts. Adjusting for their greater ability, male
GED recipients and other dropouts have virtually identical outcomes at each level of potential
experience. As is found in the cross section, female GED recipients appear to have higher

earnings at each age because they are more likely to work than other dropoutsm

[Figure here.]
[Figure [5.40] here.]

5.4.3 Does Pre-GED Experience Have the Same Effect as Post-

GED Experience?

The analyses reported in the previous two subsections do not distinguish between the effect
of work experience pre-GED and the effect of post-GED work experience. It may be that the
GED confers benefits to wage and earnings growth that accrue only gradually. The analysis
in this section makes this distinction. We find no difference in levels or rates of growth of
wages and earnings pre- and post-GED certification except for one group of women, but
even for this group the effect comes through their labor supply. This section also provides
an implicit test of the validity of our set of control variables.

Although the NLSY79 contains many measures of background and ability, it might not

68See Mincer| (1974) where this measure is used.

69Gee Web Appendix Section for a further description of the analysis.

70 As previously discussed, this effect arises from the core group of persistent dropouts in the category 04
years of actual work experience.
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include all relevant background characteristics that affect the decision to take the GED, to
work, or the other outcomes studied. There might be unobserved differences among dropouts,
GED recipients, and high school graduates that affect their labor market outcomes and their
certification and labor supply choices for which we do not properly control. Differences
could also arise if people change their behavior after the age at which our measures of their
background and abilities are recorded. This change in behavior could be associated with
receiving a GED or other life events.

To investigate these possibilities and to examine whether receipt of a GED boosts wage
growth, we compare the labor market outcomes of eventual GED recipients before and after
they receive their GED. We estimate a statistical model in which we allow persons who
will eventually earn a GED but are currently dropouts to have different rates of growth
of earnings (and other outcomes) with experience before and after they GED certify.ﬂ If
we have properly controlled for unobservables, we should find no evidence of differences or
differential growth rates.

Figures present labor market outcomes by actual experience for dropouts who
never earn a GED, dropouts who will eventually earn a GED but have not yet earned one,
GED recipients, and high school graduatesm In these figures, persons can be in only one

category, unlike the categories used to create Figures[5.36H5.37 and [5.39}5.40l In construct-

ing these figures, we use histories up to age 40. The post-GED estimate in the interval 8-12
is for someone who has been in the labor market for a total of 812 years and has also had a
GED for 8-12 years. The pre-GED estimate in this interval is for a person with 8-12 years
of work experience who does not have a GED but will eventually obtain one.

At each experience level, we test the difference between the pre- and post-GED experience
profiles. A “*” indicates that the difference between the pre-GED and post-GED estimate

is statistically significant. We stop the analysis at 12 years of actual experience. Few GED

"I'We estimate a standard model of outcomes partitioned by mutually exclusive education and experience
categories. We normalize the estimates against the category of permanent (through age 40) dropouts with
0—4 years of actual work experience.

"2“Never” means through age 40. See Web Appendix Sectionfor a further description of the analysis.
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recipients work for more than 12 years before earning a GED.

Using actual work experience, on average, GED recipients do not perform better than
pre-GED recipients. There is no evidence that the GED produces greater wage growth with
work experience. At 0—4 years of actual experience, male pre-GED recipients have higher
annual earnings than post-GED recipientsm

For women, the only statistically significant differences between the outcomes of pre- and
post-GED recipients arise from persons with 0—4 years of labor market experience. Post-
GED females are more likely to be employed than pre-GED females. This estimated effect is
closely related to the pattern previously discussed in our analysis of Figure|5.37] For women,
receipt of the GED is associated with entry into the labor market. Figure suggests that
the GED may produce moderate boosts in hourly wages for females with high levels of actual
experience. However, Figure [5.42] shows that in fact, female GED recipients do not perform
any better than dropouts who later earn a GED.

Figures and show results parallel to the ones just discussed for estimates based
on potential experience. For men at the same level of experience, there are no differences in
labor market outcomes between pre- and post-GED recipients. In contrast, women at the
same level of experience who have a GED supply more labor than women who will eventually
earn one.

This finding is consistent with our previous discussion of the employment patterns sur-
rounding receipt of a GED for women. Many women earn a GED as they are entering the
labor market. There are no hourly wage benefits of certification for any groups. These anal-
yses suggest little effect of the GED, except possibly on female labor supply. Even for labor
supply, the estimates might not reflect a causal effect of the GED. The data are consistent
with the interpretation that the women who chose to take the GED are also the ones who

want to work more in the future. The estimated GED effect might be a selection effect,

"3This is consistent with the phenomenon of Ashenfelter’s dip associated with men’s receipt of the GED
noted in Chapter 4. Many men earn their GED when they are unemployed, and hence their pre-GED
earnings are depressed.
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where certification is a marker for tastes for work [

[Figure here.]
[Figure here.]
[Figure here.]
[Figure here.]

5.4.4 Distinguishing among Different Female GED Recipients

Female GED recipients differ among themselves in their life experiences. Approximately 40%
of female GED recipients drop out of high school to have a child. As shown in Chapter 4,
these women have traits different from those of other GED recipients. On average they have
the same AFQT scores, but they are less likely to commit crimes, smoke, or drink. They
also complete more grades in school before they drop out.

Figure [5.45] shows annual earnings for four different types of female GED recipients
compared to permanent (through age 40) dropouts: (1) GED recipients who are pregnant
before dropping out and attend any postsecondary education, any time before age 40, (2)
GED recipients who are pregnant before dropping out and do not attend postsecondary
education before age 40, (3) GED recipients who are not pregnant before dropping out and
attend college at some time before age 40, and (4) all other female GED recipients. The
percentage of GED recipients in each group is displayed in the legend.

This graph shows that female GED recipients who eventually attend college and females
who drop out of high school due to pregnancy benefit from GED certification. The remaining
category of female GED recipients do about as well as other dropouts who do not certifym

The evidence for women who drop out due to pregnancy is consistent with two possible, and

"4This selection effect could arise whether or not there is a causal effect of the GED. Selection could arise
because some women anticipate a real benefit from certification or because the same tastes for future work
drive the certification decision and the decision to work in the future.

75In all of these analyses, we compare people at fixed ages or levels of actual experience. A more complete
analysis would condition simultaneously on both dimensions. Unfortunately, the small sizes of the samples
at our disposal limit our capacity to do so.

76«College” is defined as ever attending any level of college, including vocational training programs—
measured through age 40.
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not mutually exclusive, explanations. First, as shown in Chapter 4, these women have higher
levels of character skills compared to other female GEDs who drop out for other reasons.
When we adjust for our measures of these skills, we do not eliminate the benefits received by
pregnant dropouts. Second, these women might change their preferences or motivations due
to the birth of their Children.m Unfortunately, we do not have measures of their character
skills over the life cycle, so we cannot identify whether they have experienced a change in

their cognitive or character skills[™|

[Figure [5.45] here.]

5.4.5 Is There a Causal Effect of the GED for Women?

We find no evidence of a causal effect of the GED for men. The evidence from our cross-
sectional analysis suggests that the GED might have a causal effect for women that arises
from their greater labor force participation and employment. The evidence from our panel
analysis substantially qualifies our cross-sectional analysis for women. Any estimated female
GED labor supply effects arise from a group of female dropouts who rarely work.

We cannot rule out the possibility that GED certification induces greater labor supply
for women. A natural question is, why is there no effect for men? An alternative explanation
of our evidence that we find more plausible is that women who have greater preferences for
work, however arrived at, are more likely to GED certify as a way to facilitate employment
and gain the educational credentials that improve employability[™] GED certification signals
their greater taste for work. The evidence in Chapter 4 shows that women who drop out of

high school due to pregnancy are more likely to attain GEDs after their youngest children can

""Preferences and expectations may change. Constraints surely change when they have a child.

"8 A third explanation is that the women are subject to financial constraints because they need to sup-
port their children, and this induces changes in their behavior. We cannot distinguish between changes in
constraints and changes in preferences or skills.

™Qur study suggests that women who pass the GED are more motivated. Their decision to take the GED
might also reflect motivation to enter the workforce. [Jepsen, Mueser, and Troske| (2011)), using a sample of
women who attempt the GED, find that those who pass and those who fail earn the same. They include
nonworkers, so their analysis captures employment effects. Controlling for motivation in this fashion, they
find no GED effect.
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safely be placed in child care. Many go on to attend some form of postsecondary education.
These more motivated female GEDs obtain their credentials earlier in life and work more
than permanent dropouts or most other GEDs who eventually attain their certificates. Many
have better character skills before they drop out of school. Our evidence of an estimated
GED effect may be a consequence of the inadequacy of our measures of skills leading to
selection bias or because of a change in skills that occurs after our measures are taken. In

our view, the weight of the evidence favors a selection story.

5.5 The Female Advantage

A consistent finding of the analyses in this book is that female GED recipients generally have
better social skills (relative to uncertified dropouts) than male GED recipients. This pat-
tern shows up more generally in the sorting of males and females into occupations classified
by their average skills (see Figures and . O*NET@ provides data on the average
level of cognitive, character, and physical skills in the occupations selected by persons of
different educational attainment and gender. Using the ACS data (which only reports final
educational attainment and hence cannot distinguish between college graduates who earned
a GED certificate from those who earned a high school degree), we plot the O*NET occu-
pational scores of men and women classified by education. Observe that female GED scores
on social traits are much higher than male GED scores—a pattern that holds true for other
education levels as well.

Not surprisingly, more educated people sort into jobs requiring less physical strength
and more cognitive and personality skills. For males, the occupations selected by GED
recipients (as measured by average traits of workers in the occupation) are barely different
from those selected by dropouts. For females, there is a much sharper difference, especially in
personality (social skills) sorting. Females generally sort into more noncognitively demanding

occupations than do their male counterparts.

80More information on O*NET is available at http://www.doleta.gov/reports/DESA_skill.cfm.
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[Figure here.]
[Figure here.]

5.6 Summary and Conclusions

This chapter summarizes and extends the previous literature on the effects of GED certifica-
tion. It estimates the social and economic benefits of GED certification for numerous adult
outcomes using a variety of major data sets. Consistent with the previous literature, we
find that GED certification is a poor substitute for high school graduation. After accounting
for differences in their preexisting ability, GED recipients are virtually identical to other
dropouts on almost all of the outcomes we study.

After controlling for their higher cognitive ability, male GED recipients are nearly in-
distinguishable from other male dropouts with regard to labor market outcomes, including
annual earnings, hourly wages, employment, and hours worked. Female GED recipients have
higher annual earnings than other dropouts because they are more likely to be employed, not
because they earn higher hourly wages. Our analysis shows that female GED recipients are
more likely to participate in the labor force compared to other dropouts, but are not more
likely to be employed if they do participate in the labor force. This finding is consistent with
the interpretation that women who do not plan to work in the future have no incentive to
earn a GED. Estimated effects of certification on annual earnings are primarily for women
who attend college or are pregnant before dropping out. Many in this group have high levels
of measured cognitive and character skills prior to dropping out of school. Even for these
groups, any differences between GEDs and dropouts are largely confined to their effects on
labor supply and so the interpretation of the estimated female effects is ambiguous. It may
be due to a selection effect, or it may reflect a causal effect of certification. We feel that the
weight of the evidence supports the interpretation of the estimated GED effect as arising

primarily from a selection effect.
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Many GED recipients attend a two- or four-year college, but only around 4% complete
a bachelor’s degree. GED recipients who obtain bachelor’s degrees have annual earnings
similar to those of high school graduates with bachelor’s degrees, but the GED recipients
earn their degrees later, which reduces the present value of their earnings by over 30%.

We find little evidence that the economic benefits to GED certification increase with work
experience. GED recipients and dropouts have very similar life cycle hourly wage profiles.
The GED certificate does not send a positive signal in the labor market. With the exception
of labor supply for women, GED recipients perform the same in the labor market before
and after they obtain a GED. For women, obtaining a GED appears to coincide with their
decision to enter the labor force.

GED recipients are very similar to other high school dropouts on a variety of nonlabor
market outcomes, including divorce, incarceration, health, welfare receipt, and measures of
later life personality. Although some GED recipients might change their skills and moti-
vations as part of the process of obtaining a GED, for most the deficits in skills that led
GED recipients to drop out of high school appear to persist over their life cycles. These

conclusions survive across many different model specifications and demographic groups.
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5.7 Methodological Appendix

In making valid inferences about the effect of the GED on outcomes, it is important to
control for differences in characteristics between GED recipients and other dropouts that
exist prior to the certification decision. Failure to do so could produce substantially biased
estimates of the effect of GED certification. It would be ideal in studying the average benefits
of GED certification to be able to randomly assign dropouts to GED status and compare
their outcomes to those of dropouts randomly denied the opportunity to take the exam.
Random assignment would, on average, equalize preexisting differences between treatments
and controlsFT] Since we do not have access to experimental data on GED certification, we are
forced to use nonexperimental or “quasi-experimental” methods that adjust for preexisting
differences.

Quasi-experimental methods operate in the following fashion. Denote Y as an outcome
studied. For specificity, let it be earnings. Let D denote receipt (D = 1) or nonreceipt

(D =0) of a GED. A standard econometric model writes
Y:Oéo—l-Cle—l-U, (51)

where U represents unobserved (or uncontrolled) factors that help to determine Y and that

[13

might in part also determine D. “«a4” is the causal effect of the GED. A least-squares
regression of Y on D estimates the mean difference between GED recipients and dropouts
(E(Y | D=1)— E(Y | D=0)), which is not necessarily the same as the causal effect of D
on Y holding U fixed (a;). The problem is that the least-squares effect of D on Y includes
a; and any effect of U on Y that is mediated through D[

A standard procedure for constructing causal estimates is to control for the biasing effect

of U on D using a variety of plausible exogenous determinants of Y and D, which we denote

81Random assignment, however, can only answer a limited set of policy-relevant questions. See, for
example, Heckman| (1992), [Heckman and Smith| (1998]), Heckman, LaLonde, and Smith|(1999), and Heckman
and Vytlacil (2007]).

®2See, for example, Haavelmol (1943)).
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by X. For example, a standard procedure is to estimate a model where U = ap, X + V' and
V' is assumed to be uncorrelated with D and X. Substituting this expression for U, we can

write the model of equation (5.1)) as

Y:ao+a1D+042X—|—V (52)

Under the stated conditions, controlling for X, allows analysts to identify the ceteris paribus
causal effect of D on Y| Another procedure that is available if the analyst has access to
panel data is to compute the difference in earnings before and after persons obtain the GED.
This approach eliminates components of U that are present before and after certification is

obtained, thereby eliminating this source of bias.

5.7.1 Robust Evidence

One problem with conventional analyses is that analysts may not agree on which variables
to include in X. Such choices can critically affect the estimates of ;. There is no purely
statistical criterion for selecting X, although some pretend otherwise@ We use economic
theory and previous research in empirical economics to guide the selection of X, but it is an
inherently controversial exercise.

Equation is a version of what economists call an hedonic model. It relates the
outcome measure Y to market determinants of productivity, which in this instance are D
and X. If Y is income, one can interpret oy and «y as prices — rewards per unit attributes
of D and X respectively.

A large and well-established literature shows the benefits for earnings of human capital

investments such as schooling and post-school training (see, e.g., Mincer, 1974; Rubinstein|

and Weiss| 2006)). There is ample evidence that measures of both cognitive and noncognitive

ability affect earnings (see, e.g.,|Almlund, Duckworth, Heckman, and Kautz, 2011} Borghans,|

83The method of matching is a nonparametric version of this procedure. See [Heckman! (2008)).
**Using all of the available X can produce substantial bias. See Heckman and Navarro (2004).
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Duckworth, Heckman, and ter Weel, 2008; Heckman and Kautz, 2012]).

In order to minimize any controversy surrounding the adjustments employed in the anal-
ysis of this chapter, we use a variety of samples and standard measures of productivity and
motivation to adjust for preexisting differences among persons that should not be attributed
to the GED. We also use a variety of econometric methods to adjust for differences among
the different educational groups in their backgrounds. We avoid relying on any particular
methodology or data set to shape our conclusions. We place our estimates in the context of

the received literature B

5.7.2 Avoiding Pretesting Bias

In the text and in the Web Appendix, we summarize literally thousands of estimates of GED
effects using multiple data sets with a variety of specifications. In reporting statistically sig-
nificant “effects” from any particular empirical specification, one must address the problem
that arises from “fishing” the data, that is, searching among alternative models (with dif-
ferent X and different functional forms) to find a set of “statistically significant” outcomes.
This is a standard practice in social science that is used in many of the studies reviewed in
the Web Appendix |

Even though many models are fit, the standard errors and significance levels of coefficients

85This methodology is used in all careful empirical research in economics. Nobel Laureates Simon Kuznets
and his student, Robert Fogel, both preached and practiced this approach. See [Fogel (1987)).

86 An additional problem that plagues any study of wages and hours worked is that analysts can only
measure wages for working persons. See [Heckman| (2001). Prisoners do not report wages, nor do persons
who choose not to work. The measured wages of workers may or may not overstate the potential wages of all
persons of a given educational category. This gives rise to selection bias, a pervasive problem in the analysis
of social science data. Those who work are likely to be those who have good wage offers from the market.
Selection can also work the other way. For example, evidence presented in Heckman| (1980)), and, recently
reconfirmed in [Mulligan and Rubinstein| (2008)), shows that for educated women, it is more likely that high-
wage women stay at home to raise their kids. Such selection reduces the level of the measured wages of
female workers. But how this effect operates in distorting comparisons of the wages of GED recipients and
dropouts is far from obvious, since there is selective nonparticipation in both educational categories. Low-
wage men are more likely to be incarcerated, for example. Such selection inflates the measured wages of all
men compared to what would be observed if it were possible to obtain market wages for the incarcerated, but
how it affects the difference in measured wages between GED recipients and dropouts is far from obvious.
Such selection problems also plague experiments. We use a variety of methods to correct for this fundamental
problem in an effort to produce a robust analysis.

87See Web Appendix Section
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typically reported ignore the messy process that leads to their selection. Few studies conduct
extensive sensitivity studies that examine how variations in sets of adjustment variables and
specifications affect the reported outcomes and whether reported estimates hold up in other
data sets. Choosing one model from a candidate set of models and ignoring the consequences
of the search process that leads to the final choice of a model spuriously distorts true p-values
and produces biased estimates (see |[Bancroft, |1944; |Judge and Bockl [1978)).

In truth, a lot of fishing goes on in most studies in empirical social science. Reported
p-values are substantially downward biased. No simple procedure is available for addressing
this problem since most analysts do not tabulate all of the preliminary models that are
estimated prior to reporting a final specification. The standard errors and p-values assume
that the reported model is the first and only empirical model that is estimated. We address
this problem by estimating a large collection of possible models reporting the distributions

of a variety of fitted models.

5.7.3 Direct and Indirect Effects

We estimate both direct and indirect effects of GED certification. The direct effect is the
effect on an outcome of attaining a GED and stopping there. The indirect effect is the effect
that arises from the options created by GED certification. It arises from two components
that are multiplied to produce the indirect effect: (a) the effect if GED certification on
attaining any subsequent education and (b) the effect of that education on the outcome
studied above and beyond the direct effect. In principle we could compute indirect effects
for a variety of post-GED educational decisions. Practical considerations force us to lump
all post-GED educational decisions into one category.

More precisely,
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Let D; =1 if a person gets a GED,
= 0 otherwise.
Let Dy =1 if a person who gets a GED goes on to a higher level of schooling,

= 0 otherwise.

Let paep be the probability of getting some education beyond the GED. Keeping the

other covariates implicit, write

Y =B+ 51D1 + B2D1 Dy + V.

By is the direct effect of the GED. It is what agents would receive if they stopped their
education at the GED. 3 is the effect of attaining further education on earnings above and

beyond the direct effect. Assuming that V' is uncorrelated with Dy and Dy Dy, and E(V) = 0,

E(Y|Dy =1) = By + B+ B2 E(D2|Dy = 1)
= 61 + (paep X B2),

E(Y’Dl = 0) = B,

The total effect of the GED E(Y|D; =1) = E(Y|D, =0) = 81 + (pgep X P2) is broken
down to the direct effect 8 and the value of further education multiplied by the probability

of attaining further levels of education (pgep X 52).
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Total effect = + (paEDp X B2).

b
~— ~————

direct effect indirect effect

Indirect effects are a substantial component of any estimated GED effect.
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Figure 5.3 Labor Market Differences, Ages 23 to 27, across Data Sets (Males, All Levels of
Postsecondary Education)

(a) Annual Earnings (b) Hourly Wage
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Sources: National Longitudinal Survey of Youth, 1979; National Longitudinal Survey of Youth, 1997; National Educational
Longitudinal Survey, 1988.

Notes: All NLSY79 and NLSY97 results are for individuals age 23 to 27. In NELS, individuals are age 24 to 27. All regressions
allow for heteroskedastic errors and, when appropriate, clustering at the individual level. “Raw” Controls: NLSY97—age,
region of residence, year, and race; NELS—age, region of residence, and race; NLSY79—age, region of residence, year, and
race. “Abil” Controls: NLSY97—raw controls and AFQT adjusted for schooling at time of test; NLSY79—raw controls and
AFQT adjusted for schooling at time of test; NELS—raw controls and 8th grade subject test scores in reading, history, math,
and science. “Bkgnd” Controls: NLSY97—ability controls, broken home status at age 6, family income in 1997, mother’s
highest grade completed, and urban residence; NLSY79—ability controls, broken home status at age 14, family income in 1979,
mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and factors based on adolescent
risky behavior and criminal behavior; NELS— ability controls, 8th grade family socioeconomic status, urban residence in 8th
grade, broken home in 8th grade, hybrid home in 8th grade, if the mother had a high school diploma, and if the mother had
a college degree. Regressions exclude those who report earning more than $300,000 (2005%), working more than 4,000 hours,
or earning hourly wages less than $3 (20053%) or more than $200 (2005%). For more information, please see Table [W5.1.9|of the
Web Appendix.
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Figure 5.1 Unadjusted Differences in Economic Outcomes—Males and Females, Age 25 to

55
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Source: American Community Survey, 2009.
Notes: Sample restricted to people age 25 to 55. Income includf@nonworkers‘ Hours worked excludes nonworkers. Employment
includes people both in and out of the labor force. Outcomes are adjusted by age, region, and race dummies. Error bars show
one standard error. Tests of equality across groups strongly reject the hypothesis for all means (except those for the hours
worked of male dropouts and GED recipients) at p-values below the 1% level. See Tables[W5.1.3|and [W5.1.4]in Web Appendix
Section W5.1.2




Figure 5.2 Raw and Ability-Adjusted Income—Males and Females, Age 23 to 27

Observed Income by Education Level
(a) Males (b) Females

40,000
1
40,000
1

30,000
1
30,000
1

o o
8l 8
I 5
o o
8 | 8 |
S S
o 4 o 4
<)’%O‘“o&‘s‘o <)’000623&““0 %00%& S <>"ioo<°<>'</‘5\o Q%OQ? S O’%Q&o& S <>’9906239‘5‘@ O’%O@o& S O’%O%&‘S\o <>’0006239‘5‘0 O,%o@o& S Q%O% )
% % % % % % % % % % %
NSLY79 NLSY97 NELS ACS NALS  NAAL NSLY79 NLSY97 NELS ACS NALS  NAAL
[ Jporopout 1 ceD M HSG +H— +/- S.E.‘ ‘[ ] Dropout | ] GED I HSG +—— +/-SE.
Adjusted Income by Education Level
(c) Males (d) Females
o o
o o
S S
o o
< <
g g |
=l e
o
S 8
=N S
d N
N
o
o 8 |
S g
=
o
o
3. 6B O GBa 0. G 8. Gl O Gl O G
0% 0% R0% 0% 0% 0%
% % % % % 2
NSLY79 NLSY97 NELS NSLY79 NLSY97 NELS
‘:] propout [ ] GED [ HSG +—1 +-SE. [ ] Dropout [ ]ceD M HSG +— +/-SE.

Sources: National Longitudinal Survey of Youth, 1979; National Longitudinal Survey of Youth, 1997; National Educational
Longitudinal Survey, 1988; American Community Survey, 2009; National Adult Literacy Survey, 1992; National Assessment of
Adult Literacy, 2003.

Notes: Raw income is adjusted for region or state of residence and age and includes nonworkers. Adjusted income adjusts for
schooling-adjusted AFQT scores, mother’s education, and family income in 1979 or 1997 in the NLSY79 and NLSY97 and 8th
grade reading and math scores, mother’s education, and family income in 8th grade in NELS. Error bars show one standard
error. All regressions allow for heteroskedastic errors and, when appropriate, clustering at the individual level. All individuals
are between the ages of 23 and 27. In NELS individuals are age 24 to 27, and in NAAL individuals are age 24 to 39 due to data
limitations. Tests of equality between means for the unadjusted income levels are reported in Web Appendix High
school graduates tend to be statistically significantly different from GED recipients in the raw and adjusted regressions. We
fail to reject equality of GED recipients and dropouts for males, and after adjusting for ability and background fail to reject
equality even more strongly. For females, the difference between GED recipients and dropouts is statistically significant, but
becomes insignificant after adjusting for ability and background. Adjustments are made for ability, mother’s education, and
family income before dropping out.

71



Figure 5.4 Labor Market Differences, Ages 23 to 27, across Data Sets (Females, All Levels
of Postsecondary Education)
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Sources: National Longitudinal Survey of Youth, 1979; National Longitudinal Survey of Youth, 1997; National Educational
Longitudinal Survey, 1988.

Notes: All NLSY79 and NLSY97 results are for individuals age 23 to 27. In NELS, individuals are age 24 to 27. All regressions
allow for heteroskedastic errors and, when appropriate, clustering at the individual level. “Raw” Controls: NLSY97—age,
region of residence, year, and race; NELS—age, region of residence, and race; NLSY79—age, region of residence, year, and
race. “Abil” Controls: NLSY97—raw controls and AFQT adjusted for schooling at time of test; NLSY79—raw controls and
AFQT adjusted for schooling at time of test; NELS—raw controls and 8th grade subject test scores in reading, history, math,
and science. “Bkgnd” Controls: NLSY97—ability controls, broken home status at age 6, family income in 1997, mother’s
highest grade completed, and urban residence; NLSY79—ability controls, broken home status at age 14, family income in 1979,
mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and factors based on adolescent
risky behavior and criminal behavior; NELS— ability controls, 8th grade family socioeconomic status, urban residence in 8th
grade, broken home in 8th grade, hybrid home in 8th grade, if the mother had a high school diploma, and if the mother had a
college degree. Regressions exclude those who report earning more than $300,000 (2005%), working more than 4,000 hours, or
earning hourly wages less than $3 (2005$) or more than $200 (2005$). For more information, please see Table [W5.1.10| of the
Web Appendix.
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Figure 5.5 Annual Income Differences, Across Data Sets, No College

(a) Males, Ages 25-29

(b) Females, Ages 25-29
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Sources: National Longitudinal Survey of Youth, 1979; American Community Survey Data, 2009; National Adult Literacy

Survey, 1992.

Sample: Sample is restricted to those with no college. Controls: Estimates are adjusted for the age, race, and region or state
of residence. Regressions exclude those reporting earning more than $300,000. For more information, please see Table

of the Web Appendix.
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Figure 5.6 Labor Market Differences, Ages 20-39 (Males, All Levels of Postsecondary
Education)
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Source: National Longitudinal Survey of Youth, 1979.

Controls: “Raw”—age, region of residence, year, and race; “Abil”—raw controls and AFQT adjusted for schooling at time of
test; “BG”—ability controls, broken home status at age 14, family income in 1979, mother’s highest grade completed, urban
residence at age 14, residence in the South at age 14, and factors based on adolescent risky behavior and criminal behavior.
Regressions exclude those who report earning more than $300,000 (2005%), working more than 4,000 hours, or earning hourly
wages less than $3 (20058) or more than $200 (20058$).

Notes: All regressions allow for clustered standard errors at the individual level. For more information, please see Table
of the Web Appendix.
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Figure 5.7 Labor Market Differences, Ages 20-39 (Females, All Levels of Postsecondary
Education)
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Source: National Longitudinal Survey of Youth, 1979.

Controls: “Raw”—age, region of residence, year, and race; “Abil”—raw controls and AFQT adjusted for schooling at time of
test; “BG”—ability controls, broken home status at age 14, family income in 1979, mother’s highest grade completed, urban
residence at age 14, residence in the South at age 14, and factors based on adolescent risky behavior and criminal behavior.
Regressions exclude those who report earning more than $300,000 (2005%), working more than 4,000 hours, or earning hourly
wages less than $3 (20058) or more than $200 (20058$).

Notes: All regressions allow for clustered standard errors at the individual level. For more information, please see Table
of the Web Appendix.
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Figure 5.8 Ability- and Background-Adjusted Employment and Labor Force Participation

(All Races, All Levels of Postsecondary Education)
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Sources: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.
Controls: Age, region of residence, year, race, AFQT adjusted for schooling at time of test, broken home status at age 14,
family income in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and

factors based on adolescent risky behavior and criminal behavior.

Notes: Respondents are classified as GED recipients if they earn a GED before the age of 40. LFP, Empl, and Unemp signify
the labor force participation rate, employment, and unemployment (conditional on labor force participation). All regressions
allow for heteroskedastic errors and, when appropriate, clustering at the individual level. For more information, please see Table

W 4] of the Web Appendix.

76



Figure 5.9 Postgraduate Status of GED Passers in 2004, as of October 2010
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Source: |Zhang, Guison-Dowdy, Patterson, and Song (2011}).
Notes: Total number of 2004 cohort of GED passers who enrolled in postsecondary education between 2004 and 2010 was
175,382. The results presented in the graph exclude the type of degree earned for 5,146 individuals due to missing information.
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Figure 5.10 Survival Rates of Enrollment in Postsecondary Education by Total Number of
Semesters, 2004 Cohort of GED Tests Passers, as of October 2010
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Source |Zhang, Guison-Dowdy, Patterson, and Song| (2011)).

Notes: Total number of 2004 cohort of GED passers who enrolled in postsecondary education between 2004 and 2010 was
175,382. 13,646 individuals were excluded from the graph due to missing data. The survival rate represents the proportion of
GED test passers who enrolled into postsecondary education for a given number of semesters. The survival rate changes with
changes in both graduation and dropout rates.
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Figure 5.11 Postsecondary Educational Attainment across Education Groups through Age
27, All Races
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Sources: National Longitudinal Survey of Youth, 1979; National Longitudinal Survey of Youth, 1997; National Education
Longitudinal Study.

Notes: The graph represents postsecondary educational attainment of dropouts, GED recipients, and high school graduates.
Variable Definitions: “Some College” represents people who entered any postsecondary institution ever. “Some College, Over
1 Year” represents people who completed at least a year of some postsecondary education ever. For more information, please

see Table of the Web Appendix.
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Figure 5.12 Postsecondary Educational Attainment across Education Groups through Age
27, All Races
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Sources: National Longitudinal Survey of Youth, 1979; National Longitudinal Survey of Youth, 1997; National Education
Longitudinal Study.

Notes: The graph represents postsecondary educational attainment of dropouts, GED recipients, and high school graduates.
Variable Definitions: “Certificate” represents people who obtained any certificate or license ever. “Associate’s Degree”
represents people who obtained associate’s degrees ever. “Bachelor’s Degree” represents people who obtained bachelor’s
degrees ever. “Bachelor’s Degree” also includes people with higher education: master’s, Ph.D., and professional degrees. For
more information, please see Table of the Web Appendix.
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Figure 5.13 Postsecondary Educational Attainment across Education Groups through Age

40 (NLSYT79), All Races
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Source: National Longitudinal Survey of Youth, 1979.

Notes: The graph displays the postsecondary educational attainment of dropouts, GED recipients, and high school graduates

through age 40. The bars indicate the standard errors, a measure of sampling uncertainty. Variable Definitions:

“Some

Col”—people who entered any postsecondary institution. “Some Col (4-Yr.)”—people who entered a 4-year college. “Some Col
(2-Yr.)”—people who entered a 2-year college and never entered a 4-year college. “Some Col, More Than 1 Year”—people who
completed at least a year of some postsecondary education. “AA”—people who obtained an associate’s degree. “BA”—people
who obtained a bachelor’s degree. “BA” also includes people with higher education: master’s, Ph.D., and professional degrees.
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Figure 5.14 Rates of Government-Sponsored Training, On-the-job Training, and Voca-
tional /Technical Training by Educational Status
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Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.

Notes: The government training category includes skills training from a government-sponsored program such as CETA, Job
Corps, or other programs targeted to young individuals who are not attending regular school. Company training is training
received directly from one’s employer. Vocational and technical training includes apprenticeship, barber/beauty, business
college, correspondence, company training, flight school, nursing program, vocational or technical institute. The government
training variable is only available between 1979 and 1987, so the estimates do not reflect averages through age 40. For more
information, please see Table of the Web Appendix.
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Figure 5.15 Rates of Government-Sponsored Training, On-the-job Training, and Voca-
tional/Technical Training Before and After GED Receipt
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Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.
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Notes: “Pre” and “Post” indicate periods before and after certification. The government training category includes skills
training from a government-sponsored program such as CETA, Job Corps, or other programs targeted to young individuals
who are not attending regular school. Company training is training received directly from one’s employer. Vocational and
technical training includes apprenticeship, barber/beauty, business college, correspondence, company training, flight school,
nursing program, vocational or technical institute. The government training variable is only available between 1979 and 1987,
so the estimates do not reflect averages through age 40. For more information, please see Table of the Web Appendix.
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Figure 5.16 Background- and Ability-Adjusted Labor Market Differences, by Age and
Postsecondary Education (Males)

(a) Annual Earnings (b) Hourly Wage
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Source: National Longitudinal Survey of Youth, 1979.

Controls: Age, region of residence, year, race, AFQT adjusted for schooling at time of test, broken home status at age 14,
family income in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and
factors based on adolescent risky behavior and criminal behavior. Regressions exclude those who report earning more than
$300,000 (2005%), working more than 4,000 hours, or earning hourly wages less than $3 (2005$) or more than $200 (2005$).
Notes: “All” refers to the full sample. “No Coll” excludes people who ever attend a two- or four-year college. “Coll” includes
only those who have attended a two- or four-year college. All regressions allow for heteroskedastic errors and, when appropriate,
clustering at the individual level. For more information, please see Table 77 of the Web Appendix.
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Figure 5.17 Background- and Ability-Adjusted Labor Market Differences, by Age and
Postsecondary Education (Females)
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Source: National Longitudinal Survey of Youth, 1979.

Controls: Age, region of residence, year, race, AFQT adjusted for schooling at time of test, broken home status at age 14,
family income in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and
factors based on adolescent risky behavior and criminal behavior. Regressions exclude those who report earning more than
$300,000 (2005%), working more than 4,000 hours, or earning hourly wages less than $3 (2005$) or more than $200 (2005$).
Notes: “All” refers to the full sample. “No Coll” excludes people who ever attend a two- or four-year college. “Coll” includes
only those who have attended a two- or four-year college. All regressions allow for heteroskedastic errors and, when appropriate,
clustering at the individual level. For more information, please see Table 77 of the Web Appendix.
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Figure 5.18 Background- and Ability-Adjusted Indirect and Direct Annual Earnings Ef-
fects, by Age, NLSY79

(a) Ages 20-29, Males (b) Ages 30-39, Males
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Source: National Longitudinal Survey of Youth, 1979.

Controls: Age, region of residence, year, race, AFQT adjusted for schooling at time of test, broken home status at age 14,
family income in 1979, mother’s highest grade completed, urban residence at age 14, South at age 14, and factors based on
adolescent risky behavior and criminal behavior.

Notes: Regressions exclude those who report earning more than $300,000 (2005%), working more than 4,000 hours, or earning
hourly wages less than $3 (2005$) or more than $200 (2005$). The bars depict the total effect, the direct effect, the indirect
effect through some college, and the indirect effect through having obtained an associates or bachelors degree. We estimate the
returns to the educational states relative to dropouts using the following equation: Yy = a + S1[(GED;t) X (NOCOLL;t)] +
B2[(GED;t) X (SMCOLL;)) + B3[(HSGit) X (NOCOLL;t)| + Ba[(HSGit) x (SMCOLL;t)] + vXit + €i¢, where NOCOLL;,
and SMCOLL;; indicate whether individual ¢ has obtained no college or some college by time t. GED;; and HSG;; indicate
whether a person is a GED recipient or high school graduate. X;; is a vector of background controls. The probabilities of
being in educational states are estimated at the average value for the age range. The total effect is the sum of the estimated
returns, weighted by the probabilities of each state. The direct effect is the estimated return to the no college state multiplied
by the probability of attending no college. The indirect effect is the estimated return to the some college state multiplied by
the probability of attending some college. The standard errors are calculated using a bootstrap procedure with 100 draws that
allows for arbitrary correlation of the error term within individuals over time but assumes that the error term is uncorrelated
across individuals. For more information, see Table m of éhe Web Appendix.



Figure 5.19 Annual Return to High School Graduate with Degree over GED Recipient with
Degree
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Source: National Longitudinal Survey of Youth, 1979, Cross-Sectional Sample.

Controls: Age, region of residence, year, race, AFQT adjusted for schooling at time of test, broken home status at age 14,
family income in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and
factors based on adolescent risky behavior and criminal behavior.

Notes: The figure presents the difference in annual earnings between high school graduates and GED recipients for the five-year
period after the degree is earned. The sample excludes people once they have been to jail. The p-values test the null hypothesis
of equality of average annual income of GED recipients who graduate with the comparable returns of high school graduates.
For more information, please see Table [W5.3.13] of the Web Appendix.
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Figure 5.20 Distribution of the Age of College Enrollment for GED Recipients and High
School Graduates
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Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.
Notes: The figure displays the distribution in the age for enrollment in college for GED recipients and high school graduates
who ever enrolled in college by age 40.
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Figure 5.21 Present Value of Annual Earnings for Different Educational Paths,
Discounted to Age 16 (All Races, 10% Discount Rate)
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Source: National Longitudinal Survey of Youth, 1979.

Controls: Age, region of residence, year, race, AFQT adjusted for schooling at time of test, broken home status at age 14,
family income in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and
factors based on adolescent risky behavior and criminal behavior.

Notes: The sample excludes people once they have been to jail. All regressions allow for heteroskedastic errors and, when
appropriate, clustering at the individual level. For more information about the methodology and estimates, please see Section

W 4] and Table [W5.3.11] of the Web Appendix.
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Figure 5.22 Background and Ability-Adjusted Labor Market Differences, by Age and Race,
NLSY79 (Males, All Levels of Postsecondary Education)
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Source: National Longitudinal Survey of Youth, 1979.

Controls: Age, region of residence, year, race, AFQT adjusted for schooling at time of test, broken home status at age 14, family
income in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and factors
based on adolescent risky behavior and criminal behavior. Regressions exclude those reporting earning more than $300,000 or
working more than 4,000 hours.

Notes: The figure reports background- and ability-adjusted estimates of the returns to the GED certificate and high school
diploma by race. For each age, the first pair of bars is for whites, the second is for blacks, and the third is for Hispanics.
The regressions are run separately for each race so that the baseline are estimates for that race. All regressions allow for
heteroskedastic errors and, when appropriate, clustering at the individual level. For additional information, see Table
of the Web Appendix.
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Figure 5.23 Background and Ability-Adjusted Labor Market Differences, by Age and Race,
NLSY79 (Females, All Levels of Postsecondary Education)
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Controls: Age, region of residence, year, race, AFQT adjusted for schooling at time of test, broken home status at age 14, family
income in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and factors
based on adolescent risky behavior and criminal behavior. Regressions exclude those reporting earning more than $300,000 or

working more than 4,000 hours.

Notes: The figure reports background- and ability-adjusted estimates of the returns to the GED certificate and high school
diploma by race. For each age, the first pair of bars is for whites, the second is for blacks, and the third is for Hispanics.

The regressions are run separately for each race so that the baseline are estimates for that race.

All regressions allow for

heteroskedastic errors and, when appropriate, clustering at the individual level. For additional information, see Table |[W5.3.13

of the Web Appendix.
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Figure 5.24 Black Male Employment and Supplemental Security Income
(No Postsecondary Education)
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Source: National Longitudinal Survey of Youth, 1979.
Notes: Panel 5.24a includes the full sample of black males. Panel 5.24b excludes people currently on supplemental social
security income. The sample excludes people once they have been to jail.
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Figure 5.25 Employment Rate of Black Males Born 1957-1964 (Ages 20-40)
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Source: March CPS, 1977-2005.

Notes: Employment rate is defined as the proportion of the population that has worked at least 80 hours in the previous year.
A person is defined as disabled if their main reason for not working in the last year was “Disabled or Ill.” Persons whose main
reasons for not working in the last year were “Going to School” or “In the Armed Forces” are excluded from the analysis.

93



Figure 5.26 Distribution of the Estimated Effect of the GED Certificate and High School
Graduation on Annual Earnings and Hourly Wage across Models for Males
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Source: National Longitudinal Survey of Youth, 1979.

Notes: The top panels plot the estimated coefficients from a series of linear regressions. The bottom panels plot the p-values
from a series of estimates against quantiles of a uniform distribution with values between 0 and 1. For more information about
the procedure, please see Section of the Web Appendix. All models control for region, age, year, and AFQT score.
The models differ in other controls and subpopulations of the data. The set of models includes all combinations of mother’s
highest grade completed, urban residence at age 14, family income, lives in the South at age 14, smoked at 15, has had sex by
15, has committed a major crime, and 9th grade GPA. The subpopulations are all partitions of race, postsecondary education
(everyone, has some postsecondary education, no postsecondary education), and age (measured in 5-year categories from 20 to
39) for males and females. The p-values are calculated allowing for heteroskedastic errors and, when appropriate, clustering at
the individual level.
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Figure 5.27 Distribution of the Estimated Effect of the GED Certificate and High School
Graduation on Employment and Hours Worked Across Models for Males
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Source: National Longitudinal Survey of Youth, 1979.

Notes: The top panels plot the estimated coefficients from a series of linear regressions. The bottom panels plot the p-values
from a series of estimates against quantiles of a uniform distribution with values between 0 and 1. For more information about
the procedure, please see Section [W5.3.6] of the Web Appendix. All models control for region, age, year, and AFQT score.
The models differ in other controls and subpopulations of the data. The set of models includes all combinations of mother’s
highest grade completed, urban residence at age 14, family income, lives in the South at age 14, smoked at 15, has had sex by
15, has committed a major crime, and 9th grade GPA. The subpopulations are all partitions of race, postsecondary education
(everyone, has some postsecondary education, no postsecondary education), and age (measured in 5-year categories from 20 to
39) for males and females. The p-values are calculated allowing for heteroskedastic errors and, when appropriate, clustering at
the individual level.
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Figure 5.28 Distribution of the Effect of the GED Certificate and High School Graduation
on Labor Force Participation Across Models for Males

(a) Distribution of Estimates, in Labor Force (b) Distribution of Estimates, Unempl. in LF
v v |
S 2
oy oy
= =
5 5]
A A
v A Ueliy
——
o o ~ -
T T T T T T T T T T
-0.1 -0.05 0 0.05 0.1 0.15 -0.1 0 0.1 0.2
Estimate Relative to Dropouts Estimate Relative to Dropouts
(b) p—value Distribution, in Labor Force (d) p—value Distribution, Unempl. in LF
% ] o ]
f=} [=}
s o | @ 9 ]
g < RS
= =
> >
= =
(S S
N N
(=] S
< A < A
T T T T T T T T T T T T
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
Quantiles of the Uniform Distribution Quantiles of the Uniform Distribution

—===- GED HSG

Source: National Longitudinal Survey of Youth, 1979.

Notes: The top panels plot the estimated coefficients from a series of linear regressions. The bottom panels plot the p-values
from a series of estimates against quantiles of a uniform distribution with values between 0 and 1. For more information about
the procedure, please see Section [W5.3.6] of the Web Appendix. All models control for region, age, year, and AFQT score.
The models differ in other controls and subpopulations of the data. The set of models includes all combinations of mother’s
highest grade completed, urban residence at age 14, family income, lives in the South at age 14, smoked at 15, has had sex by
15, has committed a major crime, and 9th grade GPA. The subpopulations are all partitions of race, postsecondary education
(everyone, has some postsecondary education, no postsecondary education), and age (measured in 5-year categories from 20 to
39) for males and females. The p-values are calculated allowing for heteroskedastic errors and, when appropriate, clustering at
the individual level.
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Figure 5.29 Distribution of the Effect of the GED Certificate and High School Graduation

on Annual Earnings and Hourly Wage Across Models for Females

(a) Distribution of Estimates, Annual Income

(b) Distribution of Estimates, Hourly Wage
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Source: National Longitudinal Survey of Youth, 1979.

Notes: The top panels plot the estimated coefficients from a series of linear regressions. The bottom panels plot the p-values
from a series of estimates against quantiles of a uniform distribution with values between 0 and 1. For more information about
the procedure, please see Section [W5.3.6] of the Web Appendix. All models control for region, age, year, and AFQT score.
The models differ in other controls and subpopulations of the data. The set of models includes all combinations of mother’s
highest grade completed, urban residence at age 14, family income, lives in the South at age 14, smoked at 15, has had sex by
15, has committed a major crime, and 9th grade GPA. The subpopulations are all partitions of race, postsecondary education
(everyone, has some postsecondary education, no postsecondary education), and age (measured in 5-year categories from 20 to
39) for males and females. The p-values are calculated allowing for heteroskedastic errors and, when appropriate, clustering at
the individual level.
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Figure 5.30 Distribution of the Effect of the GED Certificate and High School Graduation
on Employment and Hours Worked Across Models for Females
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Source: National Longitudinal Survey of Youth, 1979.
Notes: The top panels plot the estimated coefficients from a series of linear regressions. The bottom panels plot the p-values
from a series of estimates against quantiles of a uniform distribution with values between 0 and 1. For more information about
the procedure, please see Section [W5.3.6] of the Web Appendix. All models control for region, age, year, and AFQT score.
The models differ in other controls and subpopulations of the data. The set of models includes all combinations of mother’s
highest grade completed, urban residence at age 14, family income, lives in the South at age 14, smoked at 15, has had sex by
15, has committed a major crime, and 9th grade GPA. The subpopulations are all partitions of race, postsecondary education
(everyone, has some postsecondary education, no postsecondary education), and age (measured in 5-year categories from 20 to
39) for males and females. The p-values are calculated allowing for heteroskedastic errors and, when appropriate, clustering at
the individual level.
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Figure 5.31 Distribution of the Effect of the GED Certificate and High School Graduation
on Labor Force Participation Across Models for Females
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Source: National Longitudinal Survey of Youth, 1979.

Notes: The top panels plot the estimated coefficients from a series of linear regressions. The bottom panels plot the p-values
from a series of estimates against quantiles of a uniform distribution with values between 0 and 1. For more information about
the procedure, please see Section [W5.3.6] of the Web Appendix. All models control for region, age, year, and AFQT score.
The models differ in other controls and subpopulations of the data. The set of models includes all combinations of mother’s
highest grade completed, urban residence at age 14, family income, lives in the South at age 14, smoked at 15, has had sex by
15, has committed a major crime, and 9th grade GPA. The subpopulations are all partitions of race, postsecondary education
(everyone, has some postsecondary education, no postsecondary education), and age (measured in 5-year categories from 20 to
39) for males and females. The p-values are calculated allowing for heteroskedastic errors and, when appropriate, clustering at
the individual level.

99



Figure 5.32 Survival Rates (Males, All Races, All Levels of Postsecondary Education)
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Source: National Longitudinal Survey of Youth, 1979 (NLSY79), nationally representative cross-sectional sample.
Note: For more information about the procedure, see Section [W5.3.7] of the Web Appendix.
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Figure 5.33 Survival Rates (Females, All Races, All Levels of Postsecondary Education)

a) Survival Rate in Employment
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Source: National Longitudinal Survey of Youth, 1979 (NLSY79), nationally representative cross-sectional sample.
Note: For more information about the procedure, see Section of the Web Appendix.
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Figure 5.34 Health and Personality Outcomes — NLSY79 (All Races, All Levels of Post-

secondary Education)

(a) Drugs, Males

(b) Drugs, Females
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Source: National Longitudinal Survey of Youth, 1979 (NLSY79), nationally representative cross-sectional sample.

Notes: The estimates for daily smoking, binge drinking, and marijuana use are based on data from the 1992 and 1994 survey
years when respondents are between 27 and 37. The estimate for depression are based on the 1992 survey when respondents
are between 27 and 35. The sample excludes people who have been to jail.
Variable Definitions: Smokes Daily — reports smoking daily. Binge Drinks — drinks and typically drinks 5 or more drinks per
day when drinking for males or 4 or more drinks per day when drinking for females. Marijuana Last Year — has used marijuana
in the past year. Depressed — greater than or equal to 16 on the 20 question version of the Center for Epidemiologic Studies
Depression Scale (CES-D) . Self-esteem is measured using the 10-item version of the Rosenberg Self-Esteem scale (Rosenberg)
1965). Self-concept is measured using the 7-item version of the Pearlin Mastery Scale (Pearlin, Menaghan, Lieberman, and)|
Mullan , Higher scores represent higher levels of self-concept and self-esteem. The scores have been standardized over
the whole population (combining males and females) for each year separately.
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Figure 5.35 NHIS—Outcomes (All Races, Ages 35-55)

(a) Family and Welfare Outcomes, Males

(b) Family and Welfare Outcomes, Females
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Source: National Health Interview Survey (NHIS), 2004-2007.

Notes: The data collected in the NHIS are obtained through a complex sample design involving stratification, clustering, and
multistage sampling. For this reason weights were used in our analysis for means calculation. In addition, STRATUM and PSU
were used to estimate variance correctly. For more information about the method, see NHIS user guide. Divorced and Separated
were considered as the same category. Single4+Child—Proportion of single families with children under age 18 out of all the
families with children. TANF and Food Stamps—Proportion of individuals who received any income last year from these welfare
programs. SSI—Proportion of individuals who receive Supplemental Security Income. Poor Health—Proportion of people with
“Poor” and “Fair” self-reported health. Smoker—Percent of people who are current everyday smokers. Drinker—Proportion of
heavy drinkers: for males >14 drinks per week in past year and females >7 drinks per week in past year. Obesity—Proportion
of people with BMI > 30. Sad—Percent of people who “felt so sad that nothing cheers them up” all/most/some of the time

during the past 30 days.
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Figure 5.36 Ability- and Background-Adjusted Labor Market Outcomes by Actual Expe-
rience (OLS) — (Males, All Levels of Postsecondary Education)
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Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.

Controls: Region of residence, race, AFQT adjusted for schooling at time of test, broken home status at age 14, family income
in 1979, mother’s highest grade completed, urban residence at age 14, rseidence in the South at age 14, and factors based on
adolescent risky behavior and criminal behavior.

Notes: Respondents are classified as GED recipients if they earn a GED before the age of 40. The sample excludes people
once they have been to jail. Actual experience is the cumulative hours worked divided by 2,000. All regressions allow for
heteroskedastic errors and, when appropriate, clustering at the individual level. For more information about the methodology,

please see Web Appendix Section
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Figure 5.37 Ability- and Background-Adjusted Labor Market Outcomes by Actual Expe-
rience (OLS) (Females, All Levels of Postsecondary Education)
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Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.

Controls: Region of residence, race, AFQT adjusted for schooling at time of test, broken home status at age 14, family income
in 1979, mother’s highest grade completed, urban residence at age 14, rseidence in the South at age 14, and factors based on
adolescent risky behavior and criminal behavior.

Notes: Respondents are classified as GED recipients if they earn a GED before the age of 40. The sample excludes people
once they have been to jail. Actual experience is the cumulative hours worked divided by 2,000. All regressions allow for
heteroskedastic errors and, when appropriate, clustering at the individual level. For more information about the methodology,

please see Web Appendix Section
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Figure 5.38 Fraction of Females with Less than 4 Years (8,000 Hours) of Actual Experience
by Educational Status
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Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.
Notes: Respondents are classified as GED recipients if they earn a GED before the age of 40. The sample excludes people once
they have been to jail.
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Figure 5.39 Ability- and Background-Adjusted Labor Market Outcomes by Potential Ex-
perience (OLS) (Males, All Levels of Postsecondary Education)
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Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.

Controls: Region of residence, race, AFQT adjusted for schooling at time of test, broken home status at age 14, family income
in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and factors based on
adolescent risky behavior and criminal behavior.

Notes: Respondents are classified as GED recipients if they earn a GED before the age of 40. The sample excludes people
once they have been to jail. Potential experience is the number of years since exiting high school. All regressions allow for
heteroskedastic errors and, when appropriate, clustering at the individual level. For more information about the methodology,

please see Web Appendix Section
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Figure 5.40 Ability- and Background-Adjusted Labor Market Outcomes by Potential Ex-
perience (OLS) (Females, All Levels of Postsecondary Education)
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Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.

Controls: Region of residence, race, AFQT adjusted for schooling at time of test, broken home status at age 14, family income
in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and factors based on
adolescent risky behavior and criminal behavior.

Notes: Respondents are classified as GED recipients if they earn a GED before the age of 40. The sample excludes people
once they have been to jail. Potential experience is the number of years since exiting high school. All regressions allow for
heteroskedastic errors and, when appropriate, clustering at the individual level. For more information about the methodology,
please see Web Appendix Section
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Figure 5.41 Ability- and Background-Adjusted Labor Market Outcomes by Actual Expe-
rience (OLS) (Males, All Levels of Postsecondary Education)

(a) Annual Earnings (b) Hourly Wage

30,000

20,000
1
4
1
HaH
o

(] % A %
o § N §%
8 | 5 A © 3
S|
o4 ©
o <>§ - §§E
A o
0-4 4-8 8-12 0-4 4-8 8-12
Actual Experience (Years) Actual Experience (Years)
(c) Hours Worked (d) Employment
o
o
S

_ o ] ;

8-0%

0.2

500
1
o
D>
-
o+

0
1
o
o+
s
s
0.1
1
—o—

-500

0-4 4-8 8-12 0-4 4-8 8-12
Actual Experience (Years) Actual Experience (Years)

O Permanent Drop Q Pre-GED p<0.05 (Pre vs. Post)
A Post-GED m HsG

- +/-SE.

Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.

Controls: Region of residence, race, AFQT adjusted for schooling at time of test, broken home status at age 14, family income
in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and factors based on
adolescent risky behavior and criminal behavior.

Notes: Respondents are classified as GED recipients if they earn a GED before the age of 40. The sample excludes people
once they have been to jail. Actual experience is the cumulative hours worked divided by 2,000. All regressions allow for
heteroskedastic errors and, when appropriate, clustering at the individual level. For more information about the methodology,

please see Web Appendix Section
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Figure 5.42 Ability- and Background-Adjusted Labor Market Outcomes by Actual Expe-
rience (OLS) (Females, All Levels of Postsecondary Education)
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Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.
Controls: Region of residence, race, AFQT adjusted for schooling at time of test, broken home status at age 14, family income
in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and factors based on
adolescent risky behavior and criminal behavior.
Notes: Respondents are classified as GED recipients if they earn a GED before the age of 40. The sample excludes people
once they have been to jail. Actual experience is the cumulative hours worked divided by 2,000. All regressions allow for
heteroskedastic errors and, when appropriate, clustering at the individual level. For more information about the methodology,

please see Web Appendix Section
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Figure 5.43 Ability- and Background-Adjusted Labor Market Outcomes by Potential Ex-
perience (OLS) (Males, All Levels of Postsecondary Education)

S (a) Annual Earnings (b) Hourly Wage
3] ®
o L
g | " e
o
: . . : ;
g | c04 5 %
o
o4 ¢©0
* Y
g o
o "
7 0-3 4-8 9-12 0-3 4-8 9-12
Potential Experience (Years) Potential Experience (Years)
o (c) Hours Worked (d) Employment
o [92)
S A S

L] i .

: Z p

500
1
HH
-0
>
[
o
B
0.2
1
-

0.1
1
o

-500

0-3 4-8 9-12 0-3 4-8 9-12
Potential Experience (Years) Potential Experience (Years)

O Permanent Drop Q Pre-GED p<0.05 (Pre vs. Post)
A Post-GED m HsG

- +/-SE.

Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.

Controls: Region of residence, race, AFQT adjusted for schooling at time of test, broken home status at age 14, family income
in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and factors based on
adolescent risky behavior and criminal behavior.

Notes: Respondents are classified as GED recipients if they earn a GED before the age of 40. The sample excludes people
once they have been to jail. Potential experience is the number of years since exiting high school. All regressions allow for
heteroskedastic errors and, when appropriate, clustering at the individual level. For more information, please see Web Appendix

Section [W5.4]
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Figure 5.44 Ability- and Background-Adjusted Labor Market Outcomes by Potential Ex-
perience (OLS) (Females, All Levels of Postsecondary Education)
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Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.

Controls: Region of residence, race, AFQT adjusted for schooling at time of test, broken home status at age 14, family income
in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and factors based on
adolescent risky behavior and criminal behavior.

Notes: Respondents are classified as GED recipients if they earn a GED before the age of 40. The sample excludes people
once they have been to jail. Potential experience is the number of years since exiting high school. All regressions allow for
heteroskedastic errors and, when appropriate, clustering at the individual level. For more information, please see Web Appendix

Section [W5.4]
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Figure 5.45 Annual Earnings by Type of Female GED Recipient (All Races, Background-
and Ability-Adjusted)
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Source: National Longitudinal Survey of Youth, 1979, Nationally Representative Sample.

Controls: Age, region of residence, year, race, AFQT adjusted for schooling at time of test, broken home status at age 14,
family income in 1979, mother’s highest grade completed, urban residence at age 14, residence in the South at age 14, and
factors based on adolescent risky behavior and criminal behavior.

Notes: Respondents are classified as GED recipients if they earn a GED before the age of 40. The sample excludes people once
they have been to jail. Regressions exclude those who report earning more than $300,000 (2005$). All regressions allow for
heteroskedastic errors and, when appropriate, clustering at the individual level.
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Figure 5.46 Average Occupational Factor Scores by Final Education — Males
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Source: The American Community Survey, 2009, and O*NET. (More information on O*NET is available at http://www.
doleta.gov/reports/DESA_skill.cfm.)

Notes: All educational categories are final education at time of interview. Each factor is based on the following O-Net occupa-
tional importance scores: Cognitive — active learning, analytical thinking, complex problem solving, critical thinking, deductive
reasoning, inductive reasoning, interpretation of meaning, math reasoning, mathematics, processing information, reading com-
prehension, creative thinking, updating knowledge, and visualization. Social — communicate to outside organizations, concern
for others, customer or personal service, establish relationships, leadership, oral expression, persuasion, social perceptiveness,
speaking, writing, written expression, active listening, and cooperation. Physical Traits — arm and hand steadiness, control and
precision, coordination, depth perception, explosive strength, finger dexterity, gross body coordination, gross body equilibrium,
manual dexterity, multi-limb coordination, reaction time, spatial orientation, stamina, static strength, stress tolerance, trunk
strength, and wrist and finger speed.
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Figure 5.47 Average Occupational Factor Scores by Final Education — Females
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Source: The American Community Survey, 2009, and O*NET. (More information on O*NET is available at http://www.
doleta.gov/reports/DESA_skill.cfm.)

Notes: All educational categories are final education at time of interview. Each factor is based on the following O-Net occupa-
tional importance scores: Cognitive — active learning, analytical thinking, complex problem solving, critical thinking, deductive
reasoning, inductive reasoning, interpretation of meaning, math reasoning, mathematics, processing information, reading com-
prehension, creative thinking, updating knowledge, and visualization. Social — communicate to outside organizations, concern
for others, customer or personal service, establish relationships, leadership, oral expression, persuasion, social perceptiveness,
speaking, writing, written expression, active listening, and cooperation. Physical Traits — arm and hand steadiness, control and
precision, coordination, depth perception, explosive strength, finger dexterity, gross body coordination, gross body equilibrium,
manual dexterity, multi-limb coordination, reaction time, spatial orientation, stamina, static strength, stress tolerance, trunk
strength, and wrist and finger speed.
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Table 5.2 Direct and Indirect Effects and Their Components for Men

Direct Effect Effect of College Probability of College Indirect Effect Total Effect

Annual Earnings

GED (20-24) —514 332 0.19 62 —453
(1,254) (2,634) (0.03) (503) (1,187)
GED (25-29) 1,109 3,194 0.29 916 2,025
(1,754) (3,278) (0.03) (957) (1,539)
GED (30-34) 14 2,646 0.36 953 968
(1,790) (3,138) (0.04) (1,140) (1,681)
GED (35-39) 924 5,148 0.38 1,944 2,869
(2,516) (4,097) (0.04) (1,561) (2,403)
HSG (20-24) 2,048 863 0.40 346 2,394
(944) (733) (0.01) (295) (914)
HSG (25-29) 5,627 4,887 0.61 2,963 8,590
(1,094) (1,007) (0.01) (614) (1,079)
HSG (30-34) 5,405 7,601 0.65 4,935 10,340
(1,473) (1,246) (0.01) (808) (1,486)
HSG (35-39) 4,798 10,512 0.67 6,995 11,793
(2,041) (1,839) (0.01) (1,219) (1,982)

Hourly Wages

GED (20-24) 0.87 —0.94 0.18 —0.17 0.70
(0.54) (0.82) (0.03) (0.16) (0.48)
GED (25-29) 0.19 1.47 0.29 0.42 0.62
(0.60) (1.07) (0.04) (0.32) (0.54)
GED (30-34) 0.09 2.33 0.35 0.80 0.89
(0.83) (1.27) (0.04) (0.44) (0.75)
GED (35-39) 0.10 3.08 0.37 1.12 1.23
(0.83) (1.82) (0.04) (0.70) (0.89)
HSG (20-24) 0.42 —0.07 0.41 —0.03 0.39
(0.31) (0.31) (0.01) (0.13) (0.32)
HSG (25-29) 0.84 2.23 0.60 1.35 2.19
(0.42) (0.41) (0.01) (0.25) (0.39)
HSG (30-34) 0.94 3.72 0.64 2.40 3.34
(0.57) (0.51) (0.01) (0.33) (0.60)
HSG (35-39) 1.50 4.11 0.67 2.72 4.22
(0.68) (0.71) (0.01) (0.47) (0.62)

Source: National Longitudinal Survey of Youth, 1979. Controls: Age, region of residence, year, race, AFQT adjusted for
schooling at time of test, broken home status at age 14, family income in 1979, mother’s highest grade completed, urban
residence at age 14, residence in the South at age 14, and factors based on adolescent risky behavior and criminal behavior. Notes:
Regressions exclude those who report earning more than $300,000 (20058%), working more than 4,000 hours, or earning hourly
wages less than $3 (2005$) or more than $200 (20058). We estimate the returns to educational states relative to dropouts using
the following equation: Yi; = oo+ 1 (GEDgt) + B2 [(GED;t) x (SMCOLLgy)] + B3 (HSGit) + B4 [(HSG4t) x (SMCOLLy)| +
vXit + €it, where GED;; and HSG;; indicate whether individual 7 is a GED recipient or high school graduate at time ¢ and
SMCOLL;; indicates whether individual 7 has obtained some college by time ¢. Xj;; is a vector of background controls. At
each age range, we also estimate the probability of having attended some college for GED recipients (pggp) and high school
graduates (pgsa). B1 and B3 are the direct effects of GED receipt and high school graduation. B2 and B4 are the additional
returns to attending some college for GED recipients and high school graduates. pgpp X B2 and pgsg X B4 are the indirect
effects of GED receipt and high school graduation. The standard errors are listed in parentheses and are calculated using a
bootstrap procedure that allows for arbitrary correlation of the error term within individuals over time but assumes that the
error term is uncorrelated across individuals. We use 100 draws.
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Table 5.3 Direct and Indirect Effects and Their Components for Women

Direct Effect Effect of College Probability of College Indirect Effect Total Effect

Annual Earnings

GED (20-24) 1,490 3,652 0.22 790 2,280
(836) (1,861) (0.03) (412) (825)
GED (25-29) 1,343 2,982 0.33 974 2,317
(973) (1,689) (0.03) (572) (906)
GED (30-34) 2,127 2,762 0.39 1,071 3,199
(1,206) (1,698) (0.03) (668) (1,214)
GED (35-39) 1,791 3,491 0.41 1,442 3,234
(1,360) (1,896) (0.03) (788) (1,337)
HSG (20-24) 5,192 3,174 0.44 1,399 6,590
(518) (569) (0.01) (251) (508)
HSG (25-29) 5,473 5,912 0.63 3,701 9,173
(732) (824) (0.01) (517) (774)
HSG (30-34) 5,712 5,676 0.68 3,849 9,561
(872) (852) (0.01) (574) (875)
HSG (35-39) 6,723 4,058 0.70 2,853 9,576
(1,080) (998) (0.01) (700) (998)

Hourly Wages

GED (20-24) 0.29 0.82 0.23 0.19 0.48
(0.32) (0.64) (0.03) (0.16) (0.30)
GED (25-29) 0.30 0.43 0.35 0.15 0.45
(0.45) (0.69) (0.04) (0.24) (0.40)
GED (30-34) —0.67 1.81 0.39 0.71 0.04
(0.51) (0.87) (0.04) (0.35) (0.57)
GED (35-39) —0.09 1.48 0.42 0.62 0.53
(0.59) (0.88) (0.03) (0.37) (0.57)
HSG (20-24) 0.97 0.83 0.47 0.39 1.36
(0.18) (0.20) (0.01) (0.09) (0.17)
HSG (25-29) 1.54 1.48 0.66 0.98 2.52
(0.34) (0.28) (0.01) (0.19) (0.30)
HSG (30-34) 0.82 2.78 0.69 1.91 2.74
(0.43) (0.38) (0.01) (0.26) (0.44)
HSG (35-39) 1.55 2.96 0.70 2.07 3.62
(0.52) (0.44) (0.01) (0.31) (0.46)

Source: National Longitudinal Survey of Youth 1979. Controls: Age, region of residence, year, race, AFQT adjusted for
schooling at time of test, broken home status at age 14, family income in 1979, mother’s highest grade completed, urban
residence at age 14, residence in the South at age 14, and factors based on adolescent risky behavior and criminal behavior. Notes:
Regressions exclude those who report earning more than $300,000 (2005$), working more than 4,000 hours, or earning hourly
wages less than $3 (2005$) or more than $200 (20058). We estimate the returns to educational states relative to dropouts using
the following equation: Yy = a+ 1 (GED;t) + B2 [(GEDjt) X (SMCOLL;t)] + B3 (HSGit) + Ba [((HSGit) x (SMCOLL;)| +
vXit + €it, where GED;; and HSG;; indicate whether individual i is a GED recipient or high school graduate at time ¢ and
SMCOLL;; indicates whether individual ¢ has obtained some college by time ¢. X;; is a vector of background controls. At
each age range, we also estimate the probability of having attended some college for GED recipients (pggp) and high school
graduates (pgsa). $1 and B3 are the direct effects of GED receipt and high school graduation. B2 and 4 are the additional
returns to attending some college for GED recipients and high school graduates. pgep X B2 and pgsg X Ba are the indirect
effects of GED receipt and high school graduation. The standard errors are listed in parentheses and are calculated using a
bootstrap procedure that allows for arbitrary correlation of the error term within individuals over time but assumes that the
error term is uncorrelated across individuals. We use 100 draws.
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