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uring the past decade there has been
rising interest in policies that foster

human capital investment in young chil-

dren.1  Proponents of these policies point
to evidence that such investments produce
impressive returns, even though much of
the social benefit is not apparent until ado-
lescence or young adulthood.  Even as this
evidence has been accumulating, policy-
makers have directed more of their work
force development expenditures toward



older, more established workers.2  Not only
are prime-age workers increasingly being
served by formal government-sponsored
employment and training programs, but
large numbers of them also have been seek-
ing retraining on their own in the nation’s
two-year community colleges (Kane and
Rouse 1999).

Despite increased public subsidies for
retraining older workers, there is currently
little evidence on the returns to these in-
vestments (see, for example, Leigh 1990;
Corson et al. 1993).  This paper provides
evidence on the returns from retraining for
older workers by estimating the impact of
community college schooling on the earn-
ings of displaced workers who sought re-
training around the time of their job losses.3

We define older workers as those who are
35 and older, and we compare their out-
comes to the outcomes for younger dis-
placed workers.

Our analysis relies on an administrative
longitudinal data base from Washington
State consisting of 14 years of quarterly
earnings records matched to the records of
25 community colleges.  The resulting
sample contains over 65,000 workers who
lost jobs during the first half of the 1990s,
filed a valid claim for unemployment insur-
ance, and remained consistently attached
to Washington State’s work force through-
out the 14-year period studied.  Fifteen
percent of these workers enrolled in and
completed community college courses
around the time of their job loss.  About
one-half of these trainees were 35 or older.

In this paper we focus on four questions.
First, how do the effects of community col-
lege schooling differ between older and
younger workers, and are these effects con-
sistent with the returns to schooling litera-
ture?  Second, do these effects vary depend-
ing on the type of courses completed by
older and younger workers?  Third, how
confident can we be in our non-experimen-
tal estimates?  And finally, what do our
estimated effects imply about the social net
benefits and internal rates of return (IRR)
of investments in displaced workers’ re-
training?

1. A Model of Community
College Participation

Displaced workers may enroll in retrain-
ing for several reasons.  First, they may
enroll to enhance their skills.  In this case
their decisions depend on schooling’s im-
pact on future earnings, their rate of time
preference, their remaining work lives, and
the direct and indirect costs of going to
school.  Alternatively, individuals may en-
roll in school to facilitate their job search
or to signal their motivation and skills to
prospective employers (Heckman,
LaLonde, and Smith 1999).  Finally, some
schooling may constitute consumption that
during a period of prolonged unemploy-
ment may be acquired at especially low
cost.

The human capital framework implies
that if the distribution of per-period effects
is the same for younger and older displaced
workers, and the cost of participating in
retraining is comparable or higher for older
persons, then because they have shorter
remaining work lives, older displaced work-
ers should be less likely to seek training
following the loss of a job.  However, among
those who do enroll, the per-period impact
of training is likely to be larger for the older
trainees in order to offset the effects of
shorter remaining work lives and possibly
higher training costs.  This is all the more
true if older workers do not learn as effec-
tively as younger workers.  Differences in
the distributions of training effects for older
and younger displaced workers should

2An appreciable portion of public expenditures
on classroom training in these programs subsidizes
classroom training in community colleges (LaLonde
2003).  Over time, community colleges have shifted
their emphasis away from academic courses toward
providing vocational education to their students (Free-
man 1974; Grubb 1993; Kane and Rouse 1999).

3This paper studies the returns to community col-
lege schooling for students who are on average 43
years old.  They are much older than community
college students studied elsewhere.  See Grubb
(1993a,b); Kane and Rouse (1995, 1999); Leigh and
Gill (1997).
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manifest themselves in differences in par-
ticipation rates in retraining rather than
differences in the mean impact among the
trained (Heckman and Honoré 1990).

2. Administrative Earnings
and Community College Data

The Benefits of Administrative
Data in Studies of Retraining

Orley Ashenfelter’s study of the 1964
MDTA cohort began a long tradition of
using longitudinal administrative data to
evaluate employment and training pro-
grams (Ashenfelter 1975, 1978; Ashenfelter
and Card 1985; Heckman, LaLonde, and
Smith 1999).  Ashenfelter observed that
such data addressed three key problems
that arose when estimating the effect of
training and informing public policy dis-
cussions of the merits of these programs
(Ashenfelter 1978).  First, training effects
tend to be small, because public invest-
ments are usually relatively small on a per-
person basis.  Second, it is difficult to mea-
sure these effects precisely, because of the
high population variance of earnings.
Third, the benefits of successful training
programs should accumulate over a long
period of time.  Administrative data pro-
vide evaluators with a relatively inexpen-
sive way to address these problems, because
they make it possible to follow very large
samples of trainees and non-trainees for
relatively long periods.

The Washington
State Administrative Data

To evaluate retraining for displaced
workers, we merge three large adminis-
trative data sets:  unemployment insur-
ance claims records from 1990 to 1994;
quarterly wage records covering 1987 to
2000; and community college transcript
records covering 1989 to 1996.  More
details about these data are described in
the appendix.

In our analysis we limited our merged
sample in two important ways.  First, we
studied UI claimants who had three or more

years of job tenure when they were perma-
nently laid off.  We excluded “low-tenure”
displaced workers because public policy
has been most concerned about the long-
term consequences of job loss for experi-
enced workers (Jacobson, LaLonde, and
Sullivan 1994b).  Second, we studied only
workers who had a history of continuous
attachment to Washington State’s work
force.4  We defined such attached workers
as those who between 1987 and 2000 never
experienced more than eight consecutive
quarters in which they neither had earn-
ings nor were enrolled in community col-
lege courses.  We restrict our attention to
continuously attached workers because
many UI claimants, including those enroll-
ing in community college courses, had few
quarters of UI-covered earnings after they
lost their jobs (Jacobson, LaLonde, and
Sullivan 2000).

Our resulting sample contains more than
65,000 displaced workers.  Approximately
15% of them enrolled in and completed at
least one community college course around
the time of their job loss.  About 50% of
these enrollees were 35 or older.  This
group constitutes our sample of older train-
ees.  Our comparison group consists of
both older and younger displaced workers
who lost jobs during the same period, but
never completed and community college
courses for credit.

Characteristics of the Trainees
and Comparison Group Members

Panel A of Table 1 reveals that displaced
workers who were retrained differed in sev-

4See the appendix for discussion of how we limited
our samples to individuals who remained attached to
the state’s work force.  These data differ from those
used in an earlier paper (Jacobson, LaLonde, and
Sullivan 2005).  For this paper, we have obtained an
additional five years of quarterly earnings histories.
Because we study only individuals who remain at-
tached to the state’s wage and salary work force
throughout the sample period, the longer sampling
frame implies that here we study a smaller number of
displaced workers.
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eral ways from comparison group mem-
bers.  Among both older and younger dis-
placed workers, community college partici-
pants were better educated, more likely to
be white, and more likely to be displaced
from the aerospace industry.  Among the
older men we see that community college
participants also were more likely to be
displaced from the state’s wood products
industries.  Despite these differences, how-
ever, we still find that the average pre-
displacement earnings of both the older
and younger trainees were similar to the
earnings of their counterparts in the com-
parison group.

Our measure of labor market conditions
in displaced workers’ prior (2-digit SIC)

industry also is different for trainees and
comparisons.  Those who got training
tended to be displaced from industries that
had had slower employment growth.  This
difference suggests that the trainees may
have been more likely to change industries
as a result of their job losses and as a result
expected larger earnings losses from dis-
placement (Jacobson, LaLonde, and
Sullivan 1993a; Neal 1995).  We explicitly
account for this possibility in our empirical
work below.  By contrast, our two measures
of labor market conditions in workers’ coun-
ties, the county unemployment rate and
rate of employment growth, do not reveal
any differences between trainees and com-
parison group members.

Table 1.  Characteristics of and Community College
Participation by Displaced Workers in Washington State.

A. Characteristics of Younger and Older Workers in Our Sample of Washington State Displaced Workers

Men Women

Under 35 35 and Over Under 35 35 and Over

T a C b T a C b T a C b T a C b

Characteristic (1) (2) (3) (4) (5) (6) (7) (8)

Age at Job Loss 28.70 29.63 43.06 43.97 28.92 28.82 43.62 44.45
(3.62) (3.45) (5.92) (6.28) (3.70) (3.44) (5.76) (6.15)

Minority .12 .17 .10 .13 .11 .17 .09 .14
Greater Than 6 Years’
  Prior Tenure .12 .13 .25 .23 .16 .15 .28 .27
Less Than a H.S. Degree .09 .18 .06 .12 .06 .12 .04 .12
More Than a H.S. Degree .43 .28 .55 .43 .49 .38 .53 .41
Aerospace .19 .11 .18 .10 .13 .09 .11 .07
Wood Products .09 .08 .16 .07 .02 .02 .04 .02
Other Manufacturing .24 .24 .34 .23 .14 .14 .15 .15
Seattle-Tacoma MSA .55 .55 .51 .57 .59 .60 .53 .58
Other Counties with MSA’s .13 .12 .13 .11 .12 .11 .13 .12
Rural Counties .32 .33 .37 .31 .29 .29 .33 .30

Labor Market Conditions at Job Loss:
County Unemployment 7.04 7.20 7.31 7.06 6.94 7.00 7.09 7.04
  Rate (%)
County Employment 1.50 1.54 1.13 1.47 1.44 1.45 1.45 1.48
  Growth (%)
Job Growth in 2-Digit 0.41 1.08 –0.12 1.17 1.31 1.72 1.51 2.02
  Industry (%)

Mean Earnings Prior to Job Loss:
1–4 Quarters before $26.5 $25.7 $34.5 $33.3 $21.1 $20.5 $24.5 $23.4
  (in 000s) (11.6) (12.1) (15.3) (17.6) (9.7) (10.0) (11.8) (13.2)

5–8 Quarters before $26.7 $26.2 $35.8 $34.5 $21.1 $20.6 $24.7 $23.5
  (in 000s) (11.7) (12.4) (14.8) (17.5) (9.2) (10.2) (11.4) (12.6)

Number of Observations 2,936 14,560 2,371 19,342 2,291 7,462 2,809 13,552
Continued
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Differences between Older
and Younger Displaced
Workers’ Characteristics

The characteristics of older displaced
workers suggest that they were more skilled
than their younger counterparts, and thus
may have had differing incentives to invest
in new skills.  By construction, the older
displaced workers had more labor market
experience.  In our sample, however, they
also were better educated and had accumu-
lated more tenure with their prior employ-
ers than younger displaced workers had.

This evidence on skill is consistent with the
differences between older and younger dis-
placed workers’ pre-displacement earnings.
The higher skill levels of the older dis-
placed workers suggest that they may have
been more effective learners than our
sample of younger displaced workers.

Participation Patterns
in Community College

As expected from the framework dis-
cussed in Section 1, older displaced work-
ers participated in retraining at lower rates

Table 1.  Continued

B. Participation Rates and Community College Credits Completed by Displaced Workers
(credits accumulated in Washington State community

colleges by workers displaced between fall 1989 and 1995)

Number of Completed
Community College Credits (Fraction)

All Credits: Rate c Mean d Std. Dev.e 1–5 6–10 11–20 21–40 41–75 75+

Men under 35 .168 29.5 33.3 .27 .16 .16 .15 .13 .13
Men 35 and over .109 27.4 34.0 .33 .16 .16 .12 .11 .12
Women under 35 .235 27.3 32.3 .32 .17 .15 .14 .12 .12
Women 35 and over .172 23.5 30.8 .39 .16 .14 .11 .10 .10

Number of Completed
Community College Credits

By Group Mean d Std. Dev.e 0 1–5 6–20 21+

Group 1 Credits:
Men under 35 15.2 24.3 .34 .21 .23 .22
Men 35 and over 15.3 24.9 .29 .28 .21 .21
Women under 35 8.8 16.8 .46 .24 .18 .12
Women 35 and over 8.4 16.0 .41 .29 .19 .11

Group 2 Credits:
Men under 35 14.3 20.9 .29 .23 .26 .22
Men 35 and over 12.2 19.8 .33 .24 .26 .18
Women under 35 18.5 23.5 .15 .27 .30 .28
Women 35 and over 15.1 22.4 .21 .31 .27 .21
aT denotes the trainee groups.  We define displaced workers as trainees or community college participants

if they complete at least one credit.
bC denotes the comparison groups.  The comparison group consists of displaced workers who either never

enrolled in community college or who enrolled but dropped out before completing one course.  The numbers
in parentheses are the standard deviations.

c“Rate” is the participation rate in community college schooling around the time of workers’ job losses.  This
fraction is the ratio of displaced workers who complete at least one credit to all displaced workers in the
indicated demographic group.

d“Mean” is the mean number of credits completed among those who completed at least one community
college credit.

e“Std. Dev.” denotes the sample standard deviation.
See the appendix for definitions of Group 1 and Group 2 courses.
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than did their younger counterparts.5  As
shown by Panel B of Table 1, about 11% of
older male workers enrolled in community
college and completed at least one commu-
nity college course around the time of their
job loss, compared with nearly 17% of
younger male workers.  The gap between
the participation rates of older and younger
women is similar, although both groups
participated in retraining at higher rates
than the men.  Furthermore, in work re-
ported elsewhere we find that the number
of community college credits completed by
male and female displaced workers declines
nearly monotonically with age even after
we account for the demographic character-
istics reported in Table 1 (Jacobson,
LaLonde, and Sullivan 2004).

Despite marked differences in retrain-
ing participation rates between older and
younger displaced workers, older and
younger training participants completed
similar amounts of schooling.  As shown in
Panel B, older male trainees completed
about 27 credits.  Under the Washington
State quarter system each class is worth five
credits and one academic year consists of
45 credits.  Therefore, on average, older
male trainees completed a little less than
2/3 of an academic year of schooling.
Younger male trainees completed only 8%
more schooling, and older female trainees
completed about 17% less schooling than
older male trainees.  If community college
schooling has the same impact as is re-
ported in the voluminous literature on the
returns to schooling, these participation
patterns suggest that trainees’ earnings
should rise by about 5–7% (Card 1999;
Heckman, Lochner, and Todd 2003).

Our administrative data also reveal the
content of displaced workers’ course work.
These data indicate not only that older and
younger trainees were completing the same
amount of training, but also that the con-
tent of this training was broadly similar

across the two groups.  As shown by Panel B,
somewhat more than half of the credits
completed by both older and younger men
were in academic and vocational courses
teaching more quantitatively oriented ma-
terial or in courses in health occupations or
the trades.  We refer to these classes as
Group 1 courses.  All other community
college courses we refer to as Group 2
courses.  Among women the pattern of
completed courses was different, with only
about one-third of the completed credits
being in classes teaching Group 1 subject
matter.  This pattern is identical for older
and younger female participants.

3. Econometric Model

To estimate the effects of community
college schooling on the quarterly earn-
ings of displaced workers, we use an econo-
metric model developed in another paper
(Jacobson, Sullivan, and LaLonde 2005).
In the next section of this paper, we report
impact estimates based on a statistical model
of the following general form:

(1) yit = τit (ci, fi, mi, zi) + Xit βββββ
+ δit (si , zi) + αi + git + γt + εit.

According to (1), workers’ quarterly earn-
ings, yit, depend (a) on the community
college schooling they obtain, τit (ci , fi , mi,
zi), which depends on the number of cred-
its completed, ci, the first and last quarters
individuals are enrolled in school, fi  and mi,
and personal characteristics, zi ;

6 (b) on
observed characteristics that vary with time,

5This pattern of participation by age is consistent
with statistics from the Current Population Survey
(U.S. Census 2001).

6Some researchers argue that community college
training has important payoffs only if participants
complete programs or receive degrees (Hollenbeck
1992, 2002).  Since most trainees in our sample
complete relatively few courses, in order for commu-
nity college retraining to be beneficial, on average, it
must be the case that trainees’ earnings improve even
if they complete only a few classes.  Otherwise the
returns to completing a large number of credits must
be exceptionally large.  Because we find no evidence
of such a correspondence, we focus on the relation-
ship between community college credits and earn-
ings (Jacobson, LaLonde, and Sullivan 2004).  This
approach is similar to that in Kane and Rouse’s (1995)
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which in this paper are county unemploy-
ment rate, county employment growth, age,
age squared, and interactions of age and
age squared with race and gender;7 (c) on
the temporal pattern of the effects of dis-
placement δit (si, zi), which depends on the
time elapsed between the current quarter t
and the quarter of displacement s, on per-
sonal characteristics, on region of the state,
on county unemployment rates and em-
ployment growth at the time of job loss, and
on changes in statewide employment in
workers’ (2-digit) industry during the pre-
displacement year; (d) on unobserved indi-
vidual fixed effects and worker-specific time
trends;8 (e) on time effects, which we specify
as a vector of quarterly dummy variables for
each quarter covered by our data; and (f)
on other time-varying unobserved charac-
teristics marked by an independent and
identically distributed disturbance.9

The effect of community college school-
ing, τit (ci, fi, mi, zi), includes parameters
that measure how schooling affects earn-
ings when individuals are in school and
after they leave school.  When displaced
workers enroll in community college
courses, we expect that schooling may cause
them to forgo earnings, and that these losses
from forgone earnings are proportional to
the number of credits completed.  We also

allow for economies of scale in classes taken.
After displaced workers leave school, we
allow the impact of retraining to vary with
time since leaving school.

To capture the temporal pattern of these
effects after workers leave school, we con-
sidered several specifications.10  Some ex-
perimentation led us to the following parsi-
monious specification, which captures the
temporal pattern of the impact of commu-
nity college credits with four parameters:

(2) τit (ci , fi, mi, zi) = τ0 + τ1 ci

+ τ2 [1/(t–mi)] + τ3[1/(t–mi)] ci ,  if mi < t.

In (2), the parameters τ0 and τ2 measure
systematic earnings differences between
displaced workers who complete at least
one community college credit and their
counterparts who either do not enroll or
enroll but do not complete any courses.
One interpretation of these parameters is
that they are the impact of “just showing
up” and enrolling in courses.  These effects
could be important if retraining facilitates
productive job search.  Because the term
[1/(t–mi)] gets smaller with the passage of
time, the long-term “just showing up” im-
pact is given by τ0.  In our empirical work,
we show that our results are sensitive to the
interpretation given these parameters.

The impact of completing additional
community college credits during post-
schooling quarter t is given by {τ1 +
τ3[1/(t–mi)]}ci.  During the first full quar-
ter after leaving school, the earnings im-
pact of completing additional credits is
given by τ1 + τ3.  The long-term impact of
completing an additional credit is given by
τ1.  If the “just showing up” effects are
important, the long-term impact of com-
pleting ci Community College credits is
given by τ0 + τ1⋅ci.

4. The Impact of Community
College Schooling on Earnings

In this section, we begin by presenting
results based on our parsimonious specifi-

study of the impact of community college courses and
in studies examining the returns to different types of
high school courses.  (See Altonji 1995; Levine and
Zimmerman 1995; Betts and Rose 2001.)

7The recent program evaluation literature indi-
cates that it is important to compare trainees and
comparison group members from the same or similar
labor markets (Heckman, Ichimura, Smith, and Todd
1998; Heckman, LaLonde, and Smith 1999; Smith
and Todd 2005).

8In Jacobson, LaLonde, and Sullivan (2005) we
presented impact estimates based on a specification
that controlled only for fixed effects.  These effects
tend to be smaller than ones generated from a speci-
fication that also includes worker-specific time trends.
The effects from Group 2 courses are affected by
controls for these trends, whereas the effects for
Group 1 courses are not.  This evidence suggests to us
that the processes affecting participation differ for
Group 1 and Group 2 courses.

9We report robust standard errors for all of our
estimates.

10See Jacobson, LaLonde, and Sullivan (2004) for
estimates based on alternative specifications.
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cation (2).  We then show how estimates
differ by type of course.  Finally, we discuss
the results of specification tests based on
the notion of “backcasting.”

Parsimonious Specification

As shown in Table 2, we estimate that for
older male workers, completing commu-
nity college courses is associated with an
effect of $148.10 for “just showing up” plus
an additional $8.93 per credit completed.
Because older male trainees completed an
average of 27.3 credits, our estimates imply
that they typically increased their quarterly
earnings by $393, or about 7% of post-
displacement earnings.11  A full academic

year of schooling would imply a gain of
about 11% of post-displacement earnings.

Although statistically insignificant, our
point estimate of the “just showing up”
effect is large, being equivalent to the
completion of nearly three courses.  This
suggests that despite our rich controls
for unobserved heterogeneity and the
cost of worker displacement, unobserved
differences between trainees and com-
parison group members may bias our es-
timates.

Ignoring the “just showing up” effect
reduces our estimate of the quarterly gain
from community college retraining for the
typical older male worker to $244 (or $8.93
× 27.3), while the estimated quarterly gain
from one academic year of retraining falls
to about $400, or 7% of post-displacement
earnings.  Although smaller without the
“just showing up” effect, this estimate of
the impact of community college retrain-
ing is still in line with conventional esti-

Table 2.  Impact of Community College Schooling on Displaced Workers’ Earnings.

Men Women

Under 35 35 and Older Under 35 35 and Older
      Model a (1) (2) (3) (4)

In Collegeb $417.19 $12.60 $263.59 $232.30
(81.60) (108.84) (79.83) (70.33)

In College∗Credits/Qtr. –242.64 –275.10 –171.64 –200.02
(11.05) (12.93) (11.27) (10.77)

Post-Collegec 109.04 148.10 –76.46 72.13
(100.85) (126.77) (88.94) (82.65)

Post-College∗1/kd –310.05 –524.29 –33.86 –182.55
(122.26) (83.77) (86.89) (103.09)

Post-College∗Credits 9.09 8.94 12.13 9.56
(2.23) (2.63) (2.36) (2.23)

Post-College∗Credits∗1/k –22.92 –30.98 –24.97 –25.60
(2.80) (3.28) (2.03) (2.61)

aThe dependent variable is quarterly earnings.  All models are based on (1) and (2) in the text and include
demographic, heterogeneous cost of displacement, and labor market controls as well as individual- and period-
specific fixed effects and worker-specific time trends.  Robust standard errors are in parentheses.

bIn-College is an indicator variable for whether the current quarter is during the period when the trainee is
enrolled in community college courses.

cPost-College is an indicator variable for whether the current quarter occurred after the training participant
left Community College.

d1/k denotes the reciprocal of the number of quarters after the trainee left school.  As time since completing
the last community college class increases, 1/k becomes small.

11We arrive at this figure by multiplying the per
credit impact of $8.93 times 27.4 credits, the average
number of credits completed by older male trainees
(see Panel B, Table 1), and then adding the “just
showing up” effect of $148.01.
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mates of the impact of formal schooling on
earnings.12

The estimated effects of community col-
lege schooling for younger men and older
women are close to those just discussed for
older men.  For young women, completing
an additional credit is estimated to increase
quarterly earnings by a somewhat higher
figure of $12.13, or about 14% of post-
displacement earnings.  However, the dif-
ference between this estimate and the $9.56
per credit impact that we report for older
women is not statistically significant.  There-
fore, it is reasonable to conclude that at
least among those who participate in re-
training, older workers acquire new skills
about as effectively as do younger workers.

Table 2 also reports estimates of the
impact of retraining on workers’ earnings
while they are in school.  One interpreta-
tion of these results is that they measure
trainees’ opportunity costs of enrolling in
and completing courses.  The estimated
coefficients associated with the “In-College
∗ Credits per Quarter” variables in Table 2
imply that earnings are significantly lower
while workers are enrolled, and that this
effect increases with the number of courses
completed. Consistent with the opportu-
nity-cost interpretation, we find that these
effects are largest for older men and small-
est for younger women.

Effects by Type of Course

By extending specification (2) we can
also explore whether returns to retraining
differ by course type.13  As shown in Table 3,
Group 1 courses are associated with much
larger long-term earnings gains than are
Group 2 courses.  Within both categories of

courses, however, schooling effects are
again similar for older and younger dis-
placed workers.  Completing a Group 1
credit increased the long-term quarterly
earnings of both older and younger men by
approximately $12.  This estimate implies
that an older worker who completed one
academic year of such schooling experi-
enced about a 10% increase in post-dis-
placement earnings.  Among women, espe-
cially younger women, the gains were larger.
For them, our estimates suggest that one
academic year of Group 1 schooling could
eliminate much of the earnings losses asso-
ciated with displacement (Ruhm 1991;
Jacobson, LaLonde, and Sullivan 1993a;
Farber 1993, 2003).

In contrast, we find that completing
Group 2 courses had a much smaller im-
pact on long-term earnings.  As shown in
Table 3, the long-term effects of Group 2
courses are estimated to have been about
$4 to $5 per credit for all groups of dis-
placed workers, or about 3–5% of post-
displacement earnings for those who com-
pleted one academic year of such school-
ing.14  These effects are smaller than those
usually reported in the schooling litera-
ture.

Backcasting and Interpreting
Evidence of Specification Error

In his seminal evaluation of the Man-
power Development and Training Act
(MDTA) program, Orley Ashenfelter in-
troduced “backcasting,” the specification
testing procedure based on examining
whether training appears to have effects
before it actually occurs (Ashenfelter 1978;
LaLonde 1986; Heckman and Hotz 1989;
Angrist and Newey 1991; Heckman,
LaLonde, and Smith 1999).  Although

12In the schooling literature, measures of the im-
pact of one year of schooling usually hold potential
experience constant.  In our analysis we hold age
constant.  Therefore, we expect our estimates of the
impact of one year of community college schooling to
be somewhat smaller than they would be if we con-
trolled for potential experience.

13See the appendix for discussion of how we classi-
fied courses as Group 1 and Group 2 courses.

14We also have found that this relation between
Group 1 and Group 2 courses holds among displaced
workers who tend to take a majority of their courses in
Group 1 subjects.  Therefore, we do not believe our
Group 1 and Group 2 findings resulted from different
types of workers concentrating in these different
subject areas.
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Table 3.  Impact of Community College Schooling by Type of Credits.
(Short- and Long-Run Effects of Group 1 and Group 2 Courses)

Men Women

Under 35 35 and Older Under 35 35 and Older
      Model (1) (2) (3) (4)

In College $488.41 $20.45 $262.36 $236.57
(81.88) (109.39) (79.76) (70.14)

In College∗Group 1 Credits/Quarter –209.68 –256.41 –165.51 –198.15
(13.34) (15.43) (20.94) (19.79)

In College∗Group 2 Credits/ Quarter –288.70 –302.33 –174.05 –202.06
(15.16) (19.59) (12.80) (13.24)

Post-College 107.89 151.00 –56.10 77.07
(101.08) (126.99) (88.46) (82.64)

Post-College∗1/k –275.65 –508.65 –33.59 –183.03
(122.64) (157.97) (109.45) (103.08)

Post-College∗Group 1 Credits 12.05 12.39 23.72 18.48
(3.14) (3.77) (6.29) (5.33)

Post-College∗Group 1 Credits*1/k –15.93 –27.28 –25.84 –26.85
(3.81) (4.46) (6.58) (5.46)

Post-College∗Group 2 Credits 5.82 4.16 5.47 4.29
(3.74) (4.43) (2.99) (3.10)

Post-College∗Group 2 Credits∗1/k –32.58 –36.85 –24.61 –24.89
(4.45) (5.47) (3.45) (3.56)

Notes:  The dependent variable is quarterly earnings.  See notes to Table 2.  See the appendix and text for the
definition of more quantitatively orientated technical and vocational Group 1 courses and Group 2 courses.
Robust standard errors are in parentheses.

backcasting cannot indicate conclusively
whether non-experimental estimates repli-
cate those from true randomized trials,
Ashenfelter argued that this exercise “may
serve as a signal of serious problems with
the maintained hypotheses [associated with
the underlying econometric model]”
(Ashenfelter 1978:51).  Because our Wash-
ington State sample of displaced workers
contains large numbers of both trainees
and comparison group members and cov-
ers many quarters both before and after
training, we can perform similar checks
with our data.

Specifically, we examine whether train-
ing affected earnings during two particular
pre-training periods:  the year prior to dis-
placement, and the period after displace-
ment but before entering school.  To ac-
complish this, we further extend (2) by
including dummy variables that equal one
in the two pre-training periods if the indi-

vidual subsequently completed community
college credits (see the “Pre-College” vari-
ables in Table 4).  We also include the
interactions between these two dummy vari-
ables and the number of Group 1 and Group
2 credits the individual subsequently com-
pleted.  Together, these variables capture
the association of community college at-
tendance and credit completion with earn-
ings during the two pre-schooling periods.

As shown in Table 4, participation in
community college retraining predicts earn-
ings prior to enrolling in school.  Workers
who subsequently completed more Group
1 and Group 2 credits tended to have earn-
ings that were above expected levels during
the year prior to displacement.  This find-
ing suggests that our earlier results might
overstate the effects of retraining.  In con-
trast, the results for the period between
displacement and training suggest that the
bias may be in the opposite direction.  These
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estimates indicate that during the period
between displacement and training, work-
ers who subsequently completed many cred-
its had earnings below expected levels.  This
second set of results suggests that individu-
als who did worse than expected after los-
ing a job acquired more training.  If our
displacement costs specification (see the
appendix) fails to capture this variation
among displaced workers, then our esti-
mates of community college schooling ef-
fects are likely too low.

Despite our rich econometric specifica-
tion, the results reported in Table 4 may
signal that our impact estimates are biased.
Participation in retraining was especially
high among displaced workers whose earn-
ings were above expected levels prior to
their job losses and were below expected
levels just after their job losses.  Therefore,
workers who experienced particularly large
unexplained drops in earnings between the
pre- and post-displacement periods tended

to enroll in and complete more community
college schooling than other workers did.
Whether these drops reflect the phenom-
enon known as Ashenfelter’s dip depends
on whether they were permanent or tempo-
rary.  If they reflect the permanent cost of
job loss, then our estimated effects of com-
munity college credits are likely too small.
If they were temporary, our estimated ef-
fects are likely too large.

If we could better control for these earn-
ings drops, we might be able to reduce the
magnitude of the estimates reported in
Table 4, increasing our confidence in the
non-experimental estimates.  To explore
this possibility, we examined the sensitivity
of the backcasting tests to our displace-
ment cost specification.  In results reported
elsewhere, we find that backcasting results
change little as we refine our specification
of displacement costs (Jacobson, LaLonde,
and Sullivan 2004).  Because our displace-
ment effect specification already includes

Table 4.  Does Community College Participation Predict Earnings Prior to Retraining?
(Predicted “Effect” of Community College Participation and Completed Credits on

Pre-Enrollment Earnings)

Men Women

Under 35 35 and Older Under 35 35 and Older
      Model a (1) (2) (3) (4)

One Year Prior to Displacement:

Pre-Collegeb $89.59 –$53.98 –$56.04 $39.50
(43.30) (59.36) (39.22) (39.83)

Pre-College*Group 1 Credits 5.15 9.29 6.72 6.85
(1.38) (1.70) (2.28) (2.50)

Pre-College*Group 2 Credits 3.27 12.68 6.34 4.01
(1.60) (2.01) (1.21) (1.39)

Post-Displacement/Prior to Enrollment:

Pre-Collegeb 3.54 –470.19 44.22 –223.93
(142.14) (176.28) (108.96) (107.42)

Pre-College*Group 1 Credits –11.41 –11.99 –13.05 –10.16
(4.81) (5.71) (6.07) (6.15)

Pre-College*Group 2 Credits –18.28 –12.89 –13.01 –13.71
(5.54) (6.02) (3.71) (3.91)

aThe dependent variable is quarterly earnings.  See notes to Table 2.  See the appendix for definitions of
Group 1 and Group 2 courses.  Robust standard errors are in parentheses.

bPre-College is an indicator variable for whether the current period is during the period indicated in the table
and the individual subsequently enrolled in community college schooling.
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more than 130 parameters, it seems un-
likely that adding further controls would
improve the results of our backcasting tests
or alter our results on the impact of com-
munity college schooling.  If biases do re-
main in our impact estimates, more work is
needed to model what must be a compli-
cated selection process.15

5. Should We Teach
Old Dogs New Tricks?

Although older and younger displaced
workers experienced similar gains from
community college retraining, our results
do not necessarily imply that society should
subsidize or even encourage the retraining
of older displaced workers.  To examine
this question, we use our impact estimates
to compute the private and social net ben-
efits and the IRR of community college
schooling.  In Panel A of Table 5, we present
the net benefit of retraining from the per-
spective of the participant and of society.
We assume that the opportunity cost of
retraining is equal to one-half the cost im-
plied by the “In-College” effects.  In Panel
B, we present alternative IRR calculations
from the perspective of society.  We exam-
ine how sensitive our calculations are to
alternative interpretations of the “just show-
ing up” and the “In-College” effects.16

As shown by Panel A of Table 5, our
calculations indicate that our sample of
displaced workers likely experienced sub-
stantial net benefits from their investments
in community college schooling.17  But the

private net benefits for younger trainees
were roughly double those for the older
trainees.  For both groups of trainees, how-
ever, retraining seems likely to have been a
sound investment.  Nonetheless, the differ-
ences between older and younger trainees’
net benefits may provide a reason for why
we find substantially lower participation
rates in retraining among older displaced
workers.

The results of our cost-benefit analysis of
retraining are less impressive from the per-
spective of society, but the net benefits are
still positive.  The difference between pri-
vate and social computations results be-
cause community college schooling is
heavily subsidized by taxpayers.18  Our more
conservative calculations, in which we ex-
clude the “just showing up” effect, suggest
that society gained only modestly when
older displaced workers were retrained.  In
contrast, the benefit-to-cost ratios are mark-
edly larger for younger displaced workers,
especially for younger women.

The IRR figures in Panel B help to un-
derscore the policy importance of correctly
interpreting the “just showing up” and the
“In-College” effects.  If we assume that the
opportunity cost of schooling is zero and
we include the “just showing up” effect as
part of the impact of retraining, we find

15Recent findings from research on this problem
in other training settings underscore the difficulty of
this task.  See Heckman, Ichimura, Smith, and Todd
(1998); Smith and Todd (2005).

16Our “In-College” estimates may not measure the
opportunity cost of schooling.  Instead, they could
reflect individuals’ unsuccessful job search.  As a
result, they simply tell us that those who did not find
new jobs right away enrolled in community college
courses and the least successful job searchers com-
pleted the most classes.  Under this interpretation,
our “In-College” estimates overstate the opportunity
cost of completing retraining, and thus any net ben-
efit or IRR figures based on them are too small.

17We have standardized our net benefit calcula-
tions for one academic year of schooling.  Because the
trainees in our sample acquired, on average, a little
less than two-thirds of a year of schooling, the average
net benefit of retaining for the trainees studied here
is approximately one-third less than the figures in
Table 5.

18Kane and Rouse (1999) reported that the cost of
providing a student with one academic year of com-
munity college schooling was about $8,000, about
one-fifth of which individuals paid through their
tuition and fees.  Elsewhere we also report net ben-
efits when we assume that the welfare cost of the taxes
used to subsidize retraining equals $0.50 for every
dollar raised (Browning 1987; and Heckman,
LaLonde, and Smith 1999; Heckman, Lochner, and
Todd 2003).  In this case the net benefit for society
from retaining older men falls to –$300 when we
exclude the “just showing up” effect, but equals $5,900
when we include it as part of the training effect
(Jacobson, Sullivan, and LaLonde 2004).
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that the social IRR from retraining is im-
pressive for all demographic groups.  Our
estimates imply an IRR of 14.2% from re-
training older men.  However, the IRR is
not so impressive when we assume that the
“In-College” effects measure the opportu-
nity cost of retraining and that the “just
showing up” effects are not part of the
impact of retraining.  Under these assump-
tions, except for younger women, our IRR
estimates are relatively low compared to
estimates in the schooling literature
(Heckman, Lochner, and Todd 2003).  Our

calculations now imply that the social IRR
from retraining older men is only 2.6%.
The sensitivity of our IRR calculations to
estimates of the opportunity cost of retrain-
ing indicates that more research is needed
on whether displaced workers really forgo
earnings when they participate in commu-
nity college schooling.

Finally, our conclusions about the re-
turns to retraining also are sensitive to the
type of courses completed by displaced
workers.  We have based our net benefit
and IRR calculations on the assumption

Table 5.  The Net Benefit and Internal Rates of Return
from Community College Schooling for Displaced Workers.

A. Cost-Benefit Analysis of Investments in Displaced Workers’ Retraining per Participant

Exclude “Just Showing Up” Effect Include “Just Showing Up” Effect

Men Women Men Women
Young/Old Young/Old Young/Old Young/Old

(1) (2) (3) (4) (5) (6) (7) (8)

Participant’s Net Benefit (in 000s) $13.1 $5.2 $17.7 $9.1 $18.2 $9.9 $21.9 $11.6
Participant’s Benefit-to-Cost Ratio 3.07 1.69 4.52 2.61 3.88 2.30 5.40 3.05
Social Net Benefit (in 000s) $13.1 $2.8 $18.4 $7.5 $12.8 $9.1 $24.3 $10.8
Social Benefit-to-Cost Ratio 2.02 1.20 2.61 1.62 2.55 1.64 3.12 1.89

B. Alternative Social Internal Rates of Return Calculations for One Academic Year of Retraining

Exclude “Just Showing Up” Effect Include “Just Showing Up” Effect

Define Table 2 “In-College Effects” as Opportunity Costs?

No 1/2 Yes No 1/2 Yes
(1) (2) (3) (4) (5) (6)

Younger Men 13.7% 9.2% 6.6% 16.4% 11.3% 8.4%
Older Men 10.9% 5.6% 2.6% 14.2% 8.4% 5.1%
Younger Women 18.4% 13.8% 10.9% 15.4% 11.5% 9.1%
Older Women 13.2% 8.5% 5.7% 15.2% 10.2% 7.2%

Notes:  Calculations based on estimates in Table 2.  We assume that the average remaining work life for older
displaced workers is 22 years and for younger displaced workers is 36 years, and that neither type of worker will
be displaced again.  With these assumptions, we likely overstate the number of years that these individuals will
work before retirement and the long-run gains from retraining.  In panel A, we discount future per period
earnings effects using a real rate of 4%.  We also assume that individuals pay 25% of the gains in the form of
various taxes.  To measure the cost of schooling, we follow Kane and Rouse (1999) and assume the direct costs
equal $8,000 per year.  This figure includes tuition paid by the students plus the subsidies from state and local
government.  We assume that students pay about 20%, or $1,500, of this direct cost through their tuition.  The
remaining amount is defrayed by taxpayers.  For the calculations in panel A, we estimate the opportunity cost
of schooling to equal 1/2 the costs implied by the “In-College” estimates reported in Table 2.  In panel B, we
make the indicated assumptions about the opportunity cost of retraining.  The 1/2 column heading means that
we assume the opportunity costs of retraining equal one-half of the amount implied by the “In-College”
estimates for one academic year of schooling.  All figures in Panel B are the social internal rates of return.  The
calculations leave out the welfare cast of the taxes raised to pay for community college retraining.  Alternative
calculations with these costs included can be found in Jacobson, LaLonde, and Sullivan (2004).
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that displaced workers complete the same
mix of Group 1 and Group 2 courses ob-
served in our sample.  But if an older male
worker completes only Group 1 courses,
the social IRR from such retraining com-
pares favorably to conventional estimates
of IRR to formal schooling.  By contrast,
our impact estimates imply that the social
IRR from investments in Group 2 courses
may be negative.  This finding is important
for retraining policy and raises the ques-
tion of whether community colleges and
operators of Work Force Investment Act or
Trade Adjustment Assistance Act programs
should steer older displaced workers to-
ward Group 1 subject areas.

6. Conclusion

We have used administrative data from
Washington State to examine how commu-
nity college schooling affects the short- and
long-term earnings prospects of older dis-
placed workers.  We find that older and
younger displaced workers experienced
similar effects from similar types of com-
munity college retraining.  Overall, com-
munity college schooling raised older dis-
placed workers’ long-term quarterly earn-
ings by about $9 per credit.  This impact
implies that one academic year of commu-
nity college retraining raised older men’s
earnings by about 7% and older women’s

earnings by about 10%.  We find consider-
ably larger effects when trainees concen-
trated on quantitatively oriented vocational
or academic subjects than when their em-
phasis was on other kinds of courses.

Because our impact estimates are consis-
tent with the earnings gains we expect from
formal schooling acquired by younger per-
sons, we conclude that “you can teach old
dogs new tricks,” at least when enrollment
in retraining is voluntary.  However, the
sensitivity of our social net benefit and IRR
calculations to alternative interpretations
of the “just showing up” effect and alterna-
tive estimates of the opportunity cost of
retraining makes it less certain whether we
should teach old dogs new tricks.  Resolving
these ambiguities requires further research.

Finally, contrary to our prediction in
Section 1 that retraining effects would be
larger for older trainees than for younger
trainees, we found similar effects for the
two groups.  This finding suggests that the
distribution of retraining effects may have
both a different mean and a different vari-
ance for the population of older displaced
workers.  Estimating the shape of these
impact distributions requires stronger as-
sumptions than are imposed here (Aakvik,
Heckman, and Vytlacil 2005).  But knowing
the shapes of these distributions is impor-
tant for policy analysis.  We also leave this
question for future research.
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Appendix

A. Notes on Administrative Earnings
and Community College Records

We constructed our sample of Washington State displaced workers from three administrative data bases.  We
received from the state the UI claims records for every worker who filed a valid unemployment insurance claim
between 1990.II and 1994.IV and who had accumulated at least six quarters’ job tenure.  We matched these data
to these workers’ quarterly earnings records in UI-covered jobs for the period from 1987 until 2000, and to
machine-readable transcripts from 25 of the state’s community colleges.  State law requires these 25 community
colleges to provide academic transfer courses as part of their course offerings.  The community college system
also operates five public technical schools, each of which at one time was part of a local secondary school district.
These schools teach only vocational skills to post-secondary students.  We have no data from these technical
schools.  Some displaced workers, including some comparison group members, may have enrolled in potentially
valuable programs operated by these institutions.

We matched the administrative records using individuals’ Social Security numbers.  From the unemployment
insurance claims records, we identified the quarter of each worker’s job losses.  These records also include a
modest set of demographic characteristics taken from individuals’ application for unemployment insurance
benefits, including birth year, race, gender, and prior education.  From the wage records, we obtained
information about workers’ quarterly earnings in jobs covered by the state UI system, their job tenure at
separation, and, for each calendar year, their primary employer’s 4-digit SIC code and county.  Individuals’
earnings when they were self-employed or when they worked outside Washington State are not reflected in these
records.  The community college records contain information on the credit and noncredit courses displaced
workers enrolled in, when and where they enrolled, and the grades they received in courses taken for credit.  The
community college records begin in the fall term of 1989 and extend through 1995.

To focus our study on the retraining outcomes of displaced workers, we restricted our sample to (a) adults
between 22 and 60 years old at the time of their job losses; (b) workers who had accumulated at least 3 years’
job tenure with their pre-displacement employer; (c) workers who lost jobs outside the public sector; and (d)
workers who remained continuously attached to the state’s UI covered work force during the 14-year period
covered by our quarterly earnings records.  We also excluded from our sample those displaced workers who
earned more than three academic years (135 credits) of community college schooling or who transferred from
a community college to a four-year institution.  We have no records on such students at these four-year
institutions.

We defined a displaced worker as being continuously attached to the state’s work force if he or she never had
more than eight consecutive quarters without UI-covered earnings, except during the period following the job
loss and while he or she was enrolled in community college courses.  This “continuously attached” criterion
eliminated many workers from our sample.  Without it, our sample size would have been approximately 167,000
workers.  Our review of these excluded individuals indicates that many never had positive wage and salary
earnings in Washington State following their job losses or enrollment in the state’s community colleges.
Although some of these individuals may have moved out of state, we also found that women and older workers
were more likely to be in this category than were men and younger workers, respectively.  The literature reports
that such individuals generally have lower mobility rates or, when they move, are often “tied movers.”

The participation rates in community college schooling for the displaced workers who were not continuously
attached were similar to the rates we report for our sample in Table 1 (Jacobson, LaLonde, and Sullivan 2000).
Because of the large numbers of individuals involved, we deem it unlikely that all these non-attached displaced
workers actually had no earnings.  When we restore them to our sample, our estimate of the effects of community
college schooling, especially from courses teaching less quantitative subject matter, becomes smaller for both
older and younger displaced workers.

The Washington State sample used in our analysis in this paper contains 65,321 displaced workers.  During
the period around these workers’ displacements, 10,405 completed at least one community college course.  Of
these participants in community college schooling, 5,180, or about 50%, were 35 or older when they lost their
jobs.  This sample is smaller than the one used in an earlier paper that followed displaced workers for fewer years,
because here we apply the continuously attached criterion for a longer time period (Jacobson, LaLonde, and
Sullivan 2005).

B. Classifications of Washington
State Community College Courses

The community college transcript database included information on the types of courses completed by
students.  Below is a list of ten major categories of for-credit community college courses.  To examine how effects
varied by courses, we extended equation (2) in the text to account for the categories of courses listed below
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(Jacobson, LaLonde, and Sullivan 1997).  After reviewing the results, we found it helpful for expositional
purposes to aggregate these categories into two groupings.  The first group consists of academic courses in the
sciences and mathematics as well as courses teaching more technically oriented vocational subject matter,
including courses in the health occupations or Group 1 courses.  We assign all other courses to the Group 2
category.  The ten major categories are as follow:

Group 1:  Quantitative or Technically
Oriented Vocational Courses Group 2:  Less Quantitative Courses

Health-related courses Sales/service courses
Technical/professional courses Vocational courses (not in Group 1)
Technical trades Social science/humanities academic courses
College-level science and math academic courses Health/PE/consumer-oriented courses

Basic skills education
Other courses

We also experimented with aggregating courses into three groupings.  The third group consisted of the Health/
PE/consumer-oriented course, the basic skills education course, and “other” courses.  Our results were
unaffected by this alternative classification.

C. Specification of the Displacement Parameters

Previous research has documented the temporal pattern of the impact of displacement on workers’ earnings
(Jacobson, LaLonde, and Sullivan 1993a,b).  Displaced workers’ earnings tend to decline during the period
prior to displacement; drop sharply following the quarter of their job loss; and then rise relatively rapidly during
the next few quarters, before increasing at a slower rate in subsequent periods.  In Jacobson, LaLonde, and
Sullivan (2004, 2005) we found that the specification described below was sufficiently rich to allow for
differences in the temporal pattern of displacement among Washington State’s displaced workers.

To control for the average pattern of displacement, we defined the impact of being displaced in period s on
earnings during quarter t as

δit (si, zi) = δt–s = δk,

where k = t–si.  Letting D k
it = 1 if worker i was displaced at time t–k, we write the displacement effect as

δit (si, zi) = Σδk D
k
it .

In our empirical work, we allow k to range from –12, the twelfth quarter prior to job loss, to the end of the sample
period, which is more than 40 quarters after displacement for some individuals.  We allow displacement effects
to vary by workers’ characteristics and labor market conditions.  We found that a parsimonious specification
adequately accounts for differences between the average pattern of displacement effects, δk, and the pattern for
workers with characteristics zi.  We summarize this departure from the average patterns using four variables
defined as follows:

F 1
it = t–(s–12) if s–12 ≤ t ≤ s, and = 0 otherwise;

F 2
it = (F 1

it )
2;

F 3
it = 1 if s < t, and = 0 otherwise;

F 4
it = 1/(t–s) if s < t, and = 0 otherwise.

This specification allows the displacement effects for workers with characteristics zi to differ from the average
effect.  After some experimentation, we found that we could summarize these differences by a quadratic
function during the twelve quarters prior to displacement, and by the inverse of time since displacement during
the post-displacement period.  The coefficient associated with the F 3

it term indicates the departure from the
average long-term impact of displacement for workers with characteristics zi.  Therefore, the displacement effect
in our econometric model becomes

δit (si, zi) = Σδk D
k
it  + F 1

it ziφ1 + F 2
it ziφ2 + F 3

it ziφ3 + F 4
it ziφ4.
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