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This article studies a particular kind of gaming responses to explicit
incentives in a large government organization. The gaming responses
we consider occur when agents strategically report their performance
outcomes to maximize their awards. An important contribution of
this work is to examine whether this behavior diverts resources (e.g.,
agents’ time) from productive activities or whether it simply reflects
an accounting phenomenon. We evaluate the efficiency impact of the
behavior we identify and find that it has a negative impact on the
true goal of the organization.

I. Introduction

When performance awards depend nonlinearly on performance out-
comes, agents have an incentive to manipulate the timing of their per-
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formance. Under bonus-based contracts, for example, agents may time
their performance so that they just meet the numerical standard to receive
their bonus. Under this timing strategy, agents postpone excess perfor-
mance above the standard from good to bad years, thereby increasing
their chances to receive bonuses in bad years. Although these timing
responses to nonlinear contracts have received some attention in the or-
ganization literature, there is no direct evidence that this behavior creates
a welfare loss. (See Gibbons [1997] and Prendergast [1999] for a survey.)
The main goal of this article is to examine whether this behavior reflects
a misallocation of real resources or simply an accounting phenomenon.

The distinction between timing responses based on an efficiency cri-
terion plays a key role in this article. Timing strategies that create no
welfare loss while increasing the agents’ chances of earning bonuses are
accounting manipulations. Accounting responses do not create any wel-
fare loss because the organization can neutralize this behavior by appro-
priately discounting the performance award. Alternatively, timing strat-
egies may lead agents to “invest in the wrong tasks” or to “game” the
performance incentive system.1 Timing strategies are evidence of gaming
if they imply not only some kind of accounting manipulation but also a
costly misallocation of resources.

We investigate this distinction between accounting and gaming re-
sponses in a large federal job training program for the disadvantaged,
created by the Job Training Partnership Act (JTPA) of 1982. The JTPA
is one of the first large-scale implementations of financial performance
incentives in a federal bureaucracy. The JTPA incentive system rewards
training agencies on the basis of their trainees’ labor-market achievements
on the date they graduate from training. The incentive system leaves
training agencies some discretion over the timing of the graduation date.
The central focus of this article is to study how training centers use this
discretion.

Some of the timing strategies presented here have already been identified
in our previous work (Courty and Marschke 1997). This article builds
on that work in two important ways. First, we offer an analytical de-
scription of the training agency’s optimal graduation strategy that gen-
erates a much wider set of implications than were considered previously.
Second and most important, this article investigates some of the welfare
implications of the timing strategies we identify. This constitutes the main
contribution of this work.

The article develops as follows: Section II reviews the organization
literature on gaming responses to explicit incentives. Section III describes

1 Holmstrom and Milgrom (1991), Baker (1992). We take in this work a wide
interpretation of the multitasking framework and consider the timing strategy as
one of the agent’s tasks even though it has no value to the principal.
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the JTPA organization, its performance incentive system, and our data.
Section IV shows that the program administrators maximize their per-
formance awards by optimally timing the graduation date of program
participants. Section V studies the efficiency of these timing strategies,
and Section VI summarizes our findings.

II. Incentive Theory and Gaming Evidence

Bonus-based compensation schemes award bonuses when performance
outcomes exceed preset numerical standards. Such schemes are common
in some occupations: chief executive officers, salespeople, and piece work-
ers receive bonuses when firm earnings, yearly sales, and piece rates exceed
predetermined targets, quotas, or thresholds (Murphy 2000). An impor-
tant regularity that is emerging from the empirical literature on incentives
is that nonlinear incentive contracts often encourage agents to manipulate
the timing of their performance.

In an early contribution to this literature, Healy (1985) documented
that managers who are compensated for meeting annual income thresholds
use their discretion over the timing of income reporting to smooth their
compensation across accounting years. More recent works report similar
timing responses to threshold effects in other settings. For example, Asch
(1990) showed that navy recruiters who receive awards for meeting year-
end recruitment quotas respond by reallocating their work efforts over
the year. Similarly, Oyer (1998) showed that there is more variability in
firms’ sales at the end of the fiscal years—when salespersons’ bonuses are
computed—than in the middle. The empirical evidence on threshold-
motivated timing responses to incentives is surveyed in Gibbons (1997)
and Prendergast (1999).2

Four components common to many incentive systems create these tim-
ing responses. First, the incentive award is a nonlinear function of the
agent’s performance. Second, the performance outcomes are aggregated
over fixed periods, and the agent is rewarded at the end of each period
on the basis of her cumulated performance. Third, the performance out-
comes vary for random reasons that are outside the agent’s control. Fi-
nally, the agent is able to choose the period in which performance is
reported. Although the argument applies generally to nonlinear awards,
the rationale behind these timing responses is best illustrated under a
bonus-based award.

Consider a simple environment where random fluctuations imply that

2 There is also a literature studying timing responses by taxpayers to minimize
their tax bill (e.g., Dickert-Conlin and Chandra 1999; Goolsbee 2000). Brown,
Harlow, and Starks (1996) and Chevalier and Ellison (1997) show that fund man-
agers modify their investment strategies over the year to maximize investment
flows into their funds.
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the agent would succeed in winning a bonus in good years but would
fail in bad years if she reported performance outcomes without delay.
Now, consider the following strategy that takes advantage of the agent’s
discretion over performance reporting: in bad years, the agent delays
performance below the standard until the next bonus year, while in good
years the agent delays positive performance above the standard. In very
bad years, it may be optimal to “take a bath,” that is, to report bad
performances and carry over good performances until the next bonus
year. Under this timing strategy, the agent is more likely to receive a
bonus in bad years without compromising the chances of winning bonuses
in good years.

In exposing this timing behavior, the literature shows the variety and
creativity of agent responses to incentives but offers no direct evidence
that such behavior creates a welfare loss. In fact, the literature does not
make an explicit distinction between accounting and gaming responses as
defined in the introduction. Based on this distinction, a review of the
timing literature suggests that agents manipulate performance accounting,
but it is inconclusive regarding whether this manipulation is gaming. For
example, the managers in Healy’s (1985) study may not have to consume
resources in figuring out at the end of the accounting year how to report
their financial performance outcomes optimally. Similarly, the military
recruiters in Asch’s (1990) study as well as the salespeople in Oyer’s (1998)
study may vary their effort supply over the contract year as a result of
the incentives they face, but this by itself is not evidence of inefficiency.
This work is the first attempt to estimate empirically the costs of timing
activities in performance incentives.

Discovering whether timing strategies are inefficient has important eco-
nomic implications. The evidence of welfare losses would contribute to
a general argument, found in the organization literature, attributing the
scarcity of explicit incentives to the difficulty of measuring performance
outcomes. (See Jensen and Meckling [1992] for a review.) According to
this argument, principals can specify explicit performance measures only
approximately, which results in agents gaming the system by optimizing
with respect to the actual measures instead of the intended unmeasurable
objective (Holmstrom and Milgrom 1991; Baker 1992). Despite the pop-
ularity among organization theorists of the gaming argument as an ex-
planation for the scarcity of explicit incentives, there is little formal ev-
idence in its support. In fact, the gaming argument relies exclusively on
anecdotes accumulated over the years by organizational behaviorists (e.g.,
Kerr 1975; Lawler 1982). Although these anecdotes suggest that explicit
incentives do not always work as intended, they do not demonstrate that
these unintended responses are evidence of inefficiency.

The set of threshold-driven timing responses sketched above seem to
be good candidates for conducting a formal test for costs of the unintended
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responses. We propose to conduct this test in the JTPA organization for
two reasons. First, the program administrators in JTPA face an incentive
environment similar to those studied in previous empirical work. Meeting
a fixed numerical performance standard plays a key role in the JTPA
award functions. Actually, several award functions in our sample are iden-
tical to a bonus-based formula. Second, a recent evaluation of JTPA has
generated a wealth of data on its functioning, including separate accounts,
by program administrators and by participants, of the training outcomes.
Our ability to observe agent behavior that is normally hidden from the
organization, at least in the short run, makes this study especially com-
pelling. In addition, these data are sufficiently rich to generate measures
of agent productivity. In contrast with previous timing studies, these mea-
sures will allow us to conduct the efficiency study that is required to test
the gaming hypothesis.

Our strategy will be to identify some timing responses and to sign their
welfare impacts. Although it is possible to test for welfare costs, we cannot
address more general efficiency questions (e.g., whether the JTPA incen-
tive system is second or third best). Our work, however, presents findings
that should be taken into account in a more complete evaluation of the
overall efficiency of the JTPA incentive system.

III. JTPA: Organization, Incentive System, and Data

This section starts with a few summary facts about job training under
JTPA, then describes the JTPA incentive system emphasizing those fea-
tures that are most relevant for this study, and finally introduces the three
data sources that will be used in this article. The JTPA of 1982 created
what is presently the largest federal employment and training program
serving the disadvantaged. Its current annual budget is approximately $4
billion, and it serves nearly 1 million people annually.3 The JTPA bu-
reaucracy is unusual for three reasons. First, JTPA is highly decentralized:
job training is carried out by more than 620 semiautonomous substate
training agencies. Second, the act gives these training agencies significant
discretion over who is admitted to the program and how training is con-
ducted. Third, and most important for this study, instead of a rigid, com-
prehensive set of rules to regulate bureaucratic conduct, the federal gov-
ernment uses a loose set of financially backed performance incentives to
influence outcomes.

3 For a detailed description of JTPA, see Johnston (1987). For detailed descrip-
tions of its incentive system, see Dickinson et al. (1988), Barnow (1992), and
Courty and Marschke (in press). For empirical analyses of the effects of incentives
on the population selected to receive training, see Anderson, Burkhauser, and
Raymond (1993), Heckman, Smith and Taber (1996), and Cragg (1997); on the
service provided, see Marschke (2003).
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A. The Incentive System

In this subsection, we describe the main features of the incentive system,
which will be the focus of our empirical work. Congress intended the
performance incentives to measure the training agency’s success in de-
veloping participants’ human capital.4 The act gave the U.S. Department
of Labor (DOL) the responsibility to develop a workable set of perfor-
mance measures based on the act’s mandate. The DOL chose a set of
short-term labor-market measures based on an enrollee’s employment
status, wage, earnings, or number of weeks worked at the end of job
training. Table A1 defines the federal measures.

Along with selecting labor-market measures, the DOL also decided
that the labor-market outcomes would be measured on the date partici-
pants graduate from the program.5 The graduation date is the date that
the training agency officially closes an enrollee’s case and removes her
from its rolls. To receive additional training after the graduation date, the
enrollee must be reenrolled. Note that the same date corresponds to two
concepts: graduation, that is, termination of the enrollment period, and
reporting of the labor-market outcome.6 Training agencies’ discretion over
the graduation date is limited by the following rule: the JTPA regulations
require that training agencies graduate a participant—at which time her
labor-market outcomes are recorded—within 90 days of her last day of
training.

The individual states administer the incentive system. The JTPA fiscal
year lasts from July 1 to June 30 of the next calendar year. At the end of
each fiscal year, or program year, the state rewards (or sanctions) their
training agencies on the basis of their year-end performance outcomes.
In aggregating performance over a fixed period of 12 months, the JTPA
incentive system is thus similar to many incentive systems. The award
augments the training agency’s budget in the following year. Averaging
over all JTPA training agencies, the award is the source of approximately
7% of the operating budget.

4 See Job Training Partnership Act, sec. 106(a). It should be noted that human
capital development is not the exclusive goal of JTPA. The act, the act’s amend-
ments, and the U.S. Department of Labor in its role as interpreter of the act
mention other goals such as equity and special service to individuals in the bottom
of the income distribution. See Heckman, Heinrich, and Smith (2002) for a dis-
cussion of these goals and how they are expressed through the JTPA performance
incentives.

5 In the time period for our study, 1987–89, the date of performance measure-
ment corresponds to the graduation date.

6 We thank Canice Prendergast for suggesting this terminology.
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B. The Data

This study relies on three data sources. The first two data sources are an
administrative data source and a participant data source, which were col-
lected for the DOL-commissioned National JTPA Study (NJS). The NJS
was an experimental study of the effectiveness of JTPA that was conducted
between 1987 and 1989. The study was conducted using a classical exper-
iment methodology according to which JTPA applicants were randomized
into treatment and control groups. Members of the treatment group received
training, and members of the control group were denied JTPA training
services for 18 months. Sixteen of the organization’s roughly 620 job train-
ing agencies participated in the NJS.7 The administrative data include en-
rollee-level information on training activities, enrollment and graduation
dates, and the employment-at-graduation performance outcome. The par-
ticipant data were produced from a questionnaire administered to partici-
pants at the time of their application and again 18 months later. As a result,
this second data source includes detailed information on individuals’ par-
ticipation in job training, schooling, and job search and on employment
during the 18-month period following random assignment.

The third data source describes the JTPA incentive policies. We obtained
these policies from the states’ governors offices.8 We briefly summarize
the main characteristics of the incentive policies that will be used in the
article. Although each state uses similar sets of performance measures, the
policies show that the award formulas differ somewhat across states. To
illustrate a stylized incentive contract, let be the training agency’s per-kS
formance outcome on measure k, and let be the numerical standardkS̄
for the same measure. The simplest type of policy would give an award

for each measure k only if the reported outcome exceeds its standard.kw

Thus, the program year’s incentive award is:

k k k¯A p w 1(S 1 S ), (1)�
k

where equals one if the condition in brackets is true. Because the act1(7)
leaves the design of the incentive policies to the individual states, there
is much variation in the precise functional form of the awards. In some
states, training agencies receive additional awards for exceeding standards,
with the performance-award relationship displaying many sorts of non-
linearities, such as piece-wise linear forms and nested qualifying
conditions.

7 See Doolittle and Traeger (1990) for a description of the implementation of
the NJS. See Bloom et al. (1997) for a detailed description of the results of the
NJS.

8 We collected these data while research associates for the Center for Social
Policy Evaluation at the University of Chicago. A summary description of these
data can be found in Courty and Marschke (in press).
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What matters for this study is that the act requires only that awards
be contingent on achieving standards. As a consequence, the major portion
of the potential award across all training agencies in our study is paid out
for simply meeting the standard. For our analysis, we will assume that
each training agency faces functional form (eq. [1]) because it is the sim-
plest formulation allowing us to test for incentive responses common to
all incentive policies.

IV. Timing Activities in JTPA

Courty and Marschke (1997) present evidence suggesting that training
agencies time the graduation date to maximize their awards. This section
as well as appendix B extend the argument sketched in Courty and Mar-
schke (1997). A shortcoming of our previous work was that it provided
no systematic statistical modeling. In this section, we develop and test
econometric models that more carefully measure the behavior previously
identified. Also, our previous work considered only the impact of the
employment-based performance measure on the optimal graduation strat-
egy. Appendix B extends the argument of Courty and Marschke (1997)
to examine additional performance measures and shows that although
these measures matter, their influences are second order.

A. Graduation Timing before the Program Year End

Because labor-market outcomes vary over time naturally on their own,
training agencies have an incentive to choose the date on which they report
enrollees’ employment outcomes strategically. At the end of an enrollee’s
training, training agencies face a decision: to graduate the enrollee and
report her labor-market outcomes or to postpone graduation in hopes
that the outcome improves. The optimal graduation strategy leads the
training agency to graduate enrollees who are employed within the 90-
day period following training either on the last day of training or on the
first day of employment, whichever occurs first, and all others on the
ninetieth day following training end.

Figure 1 shows the order of events for a particular enrollment in the
National JTPA Study. Application, acceptance into the experiment, ran-
dom assignment, and enrollment (for those randomized into the treatment
group) occur in rapid succession. A period of training then follows, with
most enrollees finishing training in 8 months or less. Training concludes
with or without the enrollee in a job. At the conclusion of training, the
training agency then has 90 days to graduate the enrollee. Approximately
18 months after random assignment, enrollees are interviewed, and their
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Fig. 1.—Training and experimental study time line

labor earnings and employment histories over the previous 18 months
are taken.9

We introduce some notation to model the optimal graduation strategy.
Let and be enrollee i’s graduation date and training end date, re-g fi i

spectively, and let be the earliest date following that individual ise f ii i

employed (see fig. 1). Finally, let be an indicator variable, equal to oneui

if enrollee i failed to find a job within 90 days after and zero otherwisefi

(note that equals zero if enrollee i was employed as the 90-day graceui

period began). Using this notation, the optimal graduation strategy states
that training agencies graduate (1) enrollees who are employed within the
90-day period on their first day of employment after training ends (i.e.,

if ) and (2) enrollees who were never employed within theg p e u p 0i i i

90-day period on the ninetieth day following the end of training (i.e.,
if ). Thus, we haveg p f � 90 u p 1i i i

g p (1 � u )e � u ( f � 90). (2)i i i i i

To test this identity, we assume that participants report their training
end date and employment date with the same error and that the training
agency reports the graduation date with a random error that is stochas-
tically independent of the participant’s reporting error. The observed var-
iables are , , , and , with and˜˜ ˜u g p g � h f p f � h e p e � h h hi i i g i i i i i i g ii i

assumed to be stochastically independent. Taking the graduation date as

9 We delete from the analysis a very small number of enrollee observations
whose follow-up interviews preceded graduation.
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a reference point, equation (2) can be rewritten in terms of the observed
variables,

˜ ˜˜ ˜g � f p (1 � u )(e � f ) � u 90 � n , (3)i i i i i i i

where . To test the identity (eq. [3]), we add coefficients andn p h � hi i gi

estimate that

˜ ˜˜ ˜g � f p b (1 � u )(e � f ) � b u � n . (4)i i 1 i i i 2 i i

Because the residual is stochastically independent of the independent var-
iables, we estimate equation (4) using least squares. Under the assumption
that the error term is normally distributed, we can test whether the co-
efficients corresponding to and , that is, and , equal˜˜(1 � u )(e � f ) u b bi i i i 1 2

1 and 90, respectively.
The estimate of table 1, model 1, offers a simple comparison of the

mean delay for enrollees who are employed sometime between training
end and the end of the 90-day period (enrollees for whom ) andu p 0
enrollees who never become employed ( ).10 (Model 1 is a regressionu p 1
of graduation delay on the variables and u, without an intercept.)(1 � u)
Model 1 shows that participants who are never employed in the 90 days
following training end graduated 67 days later than those participants
who obtain employment sometime during the 90-day period. Table 1,
panel C, shows the p-value of the test of significance of this difference
to be almost zero.

Table 1, model 2, corresponds to equation (4). The estimated coefficient
on , at .99, is close and statistically identical to one (the p-˜˜(1 � u )(e � f )i i i

value of the test of identity to one is .888). The coefficient on equalsui

101.8 and is significant. Moreover, the coefficient estimate is statistically
different from 90. Thus, on average, training agencies wait 101.8 days to
graduate those enrollees who remain unemployed after completing their
training. The observation that training agencies wait a little longer than
90 days to graduate some unemployed enrollees suggests that the 90-day
constraint is imperfectly enforced.

One measure of the private gains from delaying the graduation of un-

10 The NJS data files contain 6,444 adults with valid training-agency-supplied
enrollment and graduation dates who graduated in program years 1987–89. Nev-
ertheless, many of these participants failed to report in the NJS’s participant survey
that they had experienced a job training spell. Moreover, many who reported
training spells supplied invalid beginning and ending dates. For some of these
spells, however, we were able to impute dates. The subsample used in our grad-
uation delay study described here contains, after imputing some training spell
dates, 2,327 persons. A detailed description of the construction of this subsample,
including the imputation procedure, is available on request. Table A2 reports the
means and standard deviations of selected variables in the samples analyzed in
this subsection.
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employed enrollees is the difference between the fraction of enrollees who
are employed on the day they finish their training and the fraction em-
ployed on the day the training agency officially reports them as graduated.
We find that the overall employment rate at graduation increases by 11.3
percentage points between these dates, from 47.0% to 58.3%. Stated dif-
ferently, training agencies in this study would produce an employment
rate outcome that was 20% lower if they were required to graduate en-
rollees (and report their performance outcomes) on the date they actually
finish training.

B. Graduation Timing toward Program Year End

We generalize the simple graduation strategy presented above to take
into account the training agency’s discretion over the program year in
which it graduates participants. Consider a stylized 2-program-year in-
centive system where the training agency receives a fixed payment if the
yearly labor market-based performance outcome exceeds a fixed perfor-
mance standard. The training agency does not know its final aggregate
performance outcome until the end of the program year because the labor-
market outcomes depend on random factors, such as the state of the local
economy, which are outside its control. Because of the graduation strategy
described above, the training agency reaches the end of the year with an
inventory of enrollees who have finished training within the previous 90
days but are unemployed. At the end of the first program year, the training
agency chooses how many from this inventory to graduate in the present
program year, with the remainder to be graduated in the following pro-
gram year. Assume there are n such persons, of whom will be graduatedn1

in the first program year and in the next one. The trainingn p n � n2 1

agency chooses to maximize the present value of the sum of the twon1

awards.
The optimal graduation strategy on the last day of the first program

year depends on the difference between the performance outcome and
the standard as the last day arrives. Let be the number ofN p N � Ne u

persons who were graduated during the year (excluding the year’s last
day), where and are the numbers of such persons graduated em-N Ne u

ployed and unemployed, respectively. Let be the performance standard.S̄
Three cases can be distinguished (see fig. 2). In case 1, on the last day of
the year, the cumulative performance outcome exceeds the standard by
so much that the training agency can graduate all unemployed enrollees.
In case 1, because , . In case 2, the cumulative per-¯N /(N � n) ≥ S n p ne 1

formance outcome exceeds the standard, but not by much. In case 2,
because graduating all unemployed enrollees would push the outcome
below the standard, it pays the training agency to graduate persons from



Table 1
Least Squares Estimation of Model of Graduation Decision

Dependent Variable p ( )˜g̃ � f

A. Coefficient Estimates

Variable Model 1 Model 2 Model 3 Model 4

[0] (1 � u) 34.378
(10.876)

[1] ˜ ˜(1 � u) # (t � s) .986
(10.061)

.798
(10.061)

.975
(4.827)

[2] u 101.771
(14.999)

101.771
(14.999)

[3] u # (1 � j) 113.133
(13.837)

89.904
(6.171)

[4] u # j 79.384
(6.629)

[5] u # j # LOW 38.000
(3.001)

[6] u # j # MED 117.211
(33.587)

[7] u # j # HIGH 24.791
(.575)

Observations 2,327 2,327 2,327 437
R2 .1579 .1503 .1534 .1363

B. Definition of Variables

pg̃ graduation date
pf̃ training end date
pẽ first day of employment following training end date

u p one, if enrollee was not employed anytime during the 90 days following
training end, and zero otherwise

j p one, if enrollee’s training ends in month of April, May, or June, and zero
otherwise

LOW p one, if training agency performance just before year end is below perfor-
mance standard, and zero otherwise (see text for precise definition of
LOW, MED, and HIGH)

MED p one, if training agency performance just before year end is above but close
to performance standard, and zero otherwise

HIGH p one, if training agency performance just before year end is well above per-
formance standard, and zero otherwise

C. Hypothesis Tests*

Prob 1 F

H0 Model 1 Model 2 Model 3 Model 4

Among idle enrollees, the duration of graduation delay is the same whether the enrollee
experiences employment during the 90 days following training end

b p b0 2 .0000
Idle enrollees who eventually experience employment in the 90 days following training

are graduated at the onset of employment
b p 11 .8880 .8880 .9000
Idle enrollees who never experience employment in the 90 days following training are

graduated on the ninetieth day following training end
b p 902 .0829
b p 903 .0047 .9947
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Table 1 (Continued)
C. Hypothesis Tests*

Prob 1 F

H0 Model 1 Model 2 Model 3 Model 4

Among idle enrollees who never experience employment, graduation delay is longer
when training ends in the first 9 months as compared with the last 3 months of the
program year

b p b3 4 .0200
Among idle enrollees who never experience employment, whose training ends in the last

3 months of the year, the duration of graduation delay is the same whether the perfor-
mance just prior to year end is much less than , much greater than(LOW p 1)

, or greater than but close to the standard(HIGH p 1) (MED p 1)
b p b5 6 .0243
b p b7 6 .0295
b p b5 7 .7107

Note.—The t-statistics are in parentheses. The p-values are for two-tail tests. Divide by two to obtain
p-values for one-tail test. The t statistics are based on robust standard errors.

* is the coefficient estimate on variable no. x, where x corresponds to the number in brackets inbx

panel A.

its inventory only until the standard is bound. That is, the training agency
chooses such that . Rearranging yields¯n N /(N � n ) p S1 e 1

Nen p � N. (5)1 S̄
Equation (5) implies that lies between zero and n, approaching zeron1

when the training agency just meets the standard and n when the training
agency outperforms the standard by percentage points or more. Inn/N
case 3, the training agency fails to meet the standard at the end of the
year ( . In this case, because it cannot win an award this year,¯N /N ! S)e

the training agency “takes a bath,” graduating all n persons from its
inventory to maximize the probability of an award next year.11

The two-period model outlined above suggests the following modifi-
cation of equation (4).

˜ ˜˜ ˜g � f p b (1 � u )(e � f ) � b u (1 � j ) � b u j LOWi i 1 i i i 3 i i 5 i i i

�b u j MED � b u j HIGH � n , (6)6 i i i 7 i i i i

where is a dummy, equal to one if June 30 falls within the 90-day periodji

following training and zero otherwise, and LOWi, MEDi, and HIGHi

are three dummies, respectively equal to one if the performance outcome
at the end of the program year lies in the low, medium, and high regions,
defined by the horizontal axis in figure 2.

11 Because the risks of not meeting a standard are substantial, the return on the
strategy described above is likely to be high. For example, according to DOL
data on the entire JTPA system in 1988, 13.9% of training agencies did not achieve
the standards for the employment rate at graduation.
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Fig. 2.—The graduation decision

We start by testing a very elementary prediction of the model. The
model predicts that we should find that unemployed enrollees whose
training ends in the last 3 months of the program year should be less
likely to be delayed the full 90 days. As a consequence, we should find
that the length of delay is longer on average for persons who finish training
between July and March than for persons who finish between April and
June. We test whether the length of delay differs in this way by imposing
the constraint , estimating equation (6), and testingb p b p b p b5 6 7

whether .b 1 b3

Table 1, model 3, tests this simple prediction and provides evidence
consistent with the two-period model of the graduation decision. Model
3 reruns model 2, splitting enrollees who are not employed throughout
the 90-day grace period (enrollees for whom ) into two groups: oneu p 1
group contains enrollees whose grace period includes June 30 ( ),j p 1
and the other group contains enrollees whose grace period does not in-
clude June 30 ( ). As predicted, we find the estimate of graduationj p 0
delay is greater for the average person who finished training between July
and March, compared with the average person who finished between April
and June; the point estimates of graduation delay past the end of training
is 113 days for the former group, and 79 days for the latter group. This
difference is statistically different (the p-value of the test of equality is
.02). In addition, the rises slightly, from .150 to .153.2R

Confident that this simple implication is consistent with the data, we
move to a more sophisticated prediction of the model. Among unem-
ployed persons whose training ends within 90 days of June 30, enrollees
in LOWi and HIGHi categories should be delayed for a shorter period
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on average than individuals in MEDi. In terms of equation (6), this cor-
responds to testing whether and . In addition, individualsb 1 b b 1 b6 5 6 7

in LOWi and HIGHi should be delayed approximately the same length
of time, that is, should be equal to .b b5 7

To test this additional prediction, we create a subsample based on the
graduation decisions of the subsample of training agencies in our data for
which we had reliable estimates of year-end performance.12 The model
predicts that training agencies will delay graduating the average person
whose training ends in MED for a longer period of time than the average
person whose training ends in either HIGH or LOW. The estimates of
table 1, model 4, are consistent with this prediction. That is, the estimated
coefficient for the variable —we are omitting the i subscriptu # j # MED
to simplify the notation—is greater than the estimated coefficients for the
variables and . These differences are sta-u # j # HIGH u # j # LOW
tistically significant (the p-values for two-tail tests of equality are .030
and .024, respectively). Model 4 shows that training agencies apparently
exploit the 90-day grace period fully: the coefficient estimates for (1 �

and are very close and statistically identical tou) # (e � f ) u # (1 � j)
one and 90, respectively.

To summarize, table 1 shows that a training agency (1) delays graduating
idle, unemployed enrollees longer than idle, employed ones; (2) graduates
idle, unemployed enrollees sooner if they finish in the last 3 months of
the program year than if they finish within the first 9 months of the
program year; and (3) graduates unemployed enrollees who finish training
in the last 3 months of the program year sooner if the training agency is
doing either very well or poorly relative to the employment standard.
These findings are consistent with the two-period graduation model. We
have also found timing behavior associated with wage-based performance

12 Although training agencies provided us with the complete incentives in place
during the years 1987–89, they were generally unable or unwilling to provide
reliable estimates of their year-end performance. Creating reliable estimates of
year-end performance from our data is challenging. Because of the design of the
NJS, a training agency’s experimental population generally represented only a
portion of the year’s participants. To develop reliable estimates of year-end per-
formance, we omitted training agencies from the estimation for which we did not
have a substantial portion of the total year’s participants. The estimates of model
4 are based on graduation decisions in training agencies for which 70% or more
of participants graduated during the program year were represented among the
NJS participants. For this reason, model 4 is estimated on a subsample of the data
used to estimate table 1, models 2 and 3. We also ran model 4 on samples created
using training agencies for which we had 60%, 50%, 40%, and 30% of the year’s
population of graduates. We found that these samples generally produced statis-
tically insignificant relationships, presumably because we were admitting sets of
observations with ever more noisy measures of year-end excess performance.
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measures. Because this behavior occurs on a much smaller scale than the
behavior documented above, we describe this evidence in appendix B.

V. Analysis of Gaming

The above results demonstrate that training agencies time the graduation
date to increase their performance outcomes and to maximize their in-
tertemporal award streams. In Section V, we test whether these timing
activities reduce program efficiency.

A simple two-tasks model captures the main idea. Training agencies
can invest in training and timing activities. Define and , respectively,a a1 2

as investment in training and timing activities where investment will be
interpreted broadly as including effort (e.g., caseworker time and atten-
tion) and the services themselves. We distinguish training activities, which
include enrollment, training assignment, and any other activities directly
related to the normal delivery of training, from timing activities, inter-
preted as year-end and graduation timing, which occur in addition to
normal training.13

Graduation timing activities include, among other things, the assess-
ment of the employment state of enrollees who have completed their
training and also the provision of “quick fix” job referrals and placements,
which training agencies offer to those individuals who after the main body
of training ends are still not employed. A training agency’s year-end timing
activities include calculating how different graduation strategies affect its
current year performance relative to each of the standards it faces, as well
as forecasting how different graduation strategies influence its award pros-
pects in the subsequent year. The important thing to note about timing
activities is that, although we cannot exactly quantify these activities, we
observe when they take place. Graduation timing occurs only during the
90-day window after training ends, while year-end timing occurs only in
June.

Training agencies maximize the rewarded objective, , whichM(a , a , s)1 2

aggregates many dimensions of performance. The rewarded objective de-
pends both on training and on timing activities, as well as on an exogenous
incentive shifter s, whose role will be explained shortly. We can restate
the findings of Section IV using this notation: training agencies invest in
timing activities, that is, , both for graduation and year-end timing,a 1 02

and the measured objective responds positively to investment in timing
activities, that is, .�M/�a 1 02

In Section V we test whether timing activities are evidence of gaming.

13 The investment in timing activities may be very small relative to the invest-
ment in training activities. This, however, is not relevant for our study since what
matters is not the level of investment in timing activities per se but whether, at
the margin, this investment lowers training’s efficiency.
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To do that, we need to define the principal’s true objective. The stated
mission of JTPA is to increase the human capital stock of participants
through job training (sec. 106[a]). Following the job training evaluation
literature, we measure job training’s human capital impact by its impact
on the enrollees’ earnings. The principal wants training agencies to max-
imize the earnings impact, . This function depends on trainingI(a , a )1 2

activities and may depend on timing activities.
Using performance incentives creates inefficient responses if the allo-

cation that maximizes the true objective, call it , is different fromI I(a , a )1 2

the allocation that maximizes the rewarded objective, call it . WhenM M(a , a )1 2

this happens, the agent will choose allocation , and the efficiencyM M(a , a )1 2

cost will be . Ideally, one would want to estimate thisI I M MI(a , a ) � I(a , a )1 2 1 2

difference, but this is difficult in practice because one does not observe
independent variations in the investment strategies that would(a , a )1 2

permit reconstruction of the function I.
The timing strategies allow us to approach the efficiency question dif-

ferently. We propose two approaches to test for evidence of inefficiency.
The first approach uses the concept of an incentive shifter introduced
above. Assume that we can identify an incentive shifter s that enters the
rewarded objective M but not the earnings impact function I. This shifter
changes the marginal products of (for ), leading the traininga i p 1, 2i

agency to change the resources allocation, that is, forM�a /�s ( 0 i pi

. The efficient allocation, however, should not depend on the incentive1, 2
shifter, that is, for . To demonstrate inefficiency, it isI�a /�s p 0 i p 1, 2i

enough to show that and that for some i. ThisM�a /�s ( 0 �I/�a ( 0i i

test asks the question: Does the incentive system distort the investment
allocation?

While our first approach focuses on input distortions, our second ap-
proach focuses on output distortions. We suspect that the timing strategies
lower the true objective. Evidence of this is evidence that timing activities
constitute gaming. We ask the question: Are earnings impacts lower when
the training agency invests more effort in timing activities? Our strategy
uses the observed variation in the level of effort invested in timing activ-
ities. Assume that we can observe different regimes of investment in timing
activities that are indexed by s, where a higher value of s corresponds to
a greater investment in timing activities. For example, the June month
corresponds to a higher level of s than non-June months. We will conclude
that timing activities are evidence of gaming if they lower the true ob-
jective, , while they are evidence of accountingM Md/(ds)I[a (s), a (s)] ! 01 2

manipulation if .M Md/(ds)I[a (s), a (s)] p 01 2

The rest of Section V maps the two approaches outlined above. The
next subsection tests if training is distorted toward the end of the program
year. The following subsection tests whether graduation and year-end
timing strategies lower the organizational output.
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A. Does the Incentive System Distort the Training Allocation?

We focus on the distortions to the marginal products of training and
timing activities that occur in June. We showed in Section IV that training
agencies respond to this shift by graduating a disproportionate fraction
of the enrollees in June. The training agencies graduate some idle enrollees
who have finished training and are in their 90-day window. At the end
of a program year, the training agency may also find that it is optimal to
graduate a poorly performing enrollee in the current year even if doing
so would mean cutting short the training plan.

We ask whether the training agency prematurely ends some training
plans in June. Our identifying assumption is that under an efficiency
hypothesis the training plan should not be truncated in June, while it may
be optimal to truncate a training plan in June under an award-maximizing
hypothesis. In terms of the model sketched out above, we use June as a
proxy for the incentive shifter s and training length as a measure of in-
vestment in training activity , and we ask whether June changes thea1

training length, that is, whether . Finding that this is the case�a /�s ( 01

will be interpreted as evidence of inefficiency.14

We estimate a hazard-rate model for the duration of training with a
dummy variable indicating whether the current month is June as an in-
dependent variable. Our model of training posits that on the date of
enrollment the enrollee’s caseworker assigns her to a training stream based
on her characteristics. The duration of the training stream is a function
of its type, the characteristics of the enrollee, and state of the local labor
market. Normally, the caseworker would allow the training spell to take
its course. In June, however, the caseworker may decide to truncate the
enrollee’s training spell for the purposes of graduating her if her em-
ployment prospects are low and the training agency’s year-to-date per-
formance is either high or low relative to the standard. It is important to
note that we run a hazard rate for the duration of training—not the
duration of enrollment. The efficient training duration should not depend
on the incentive shifter.

To test whether training agencies strategically truncate training spells,
we estimate a Cox nonproportional hazard model. The survival time in
training for each enrollee i is assumed to follow its own hazard function,

, written ash (t) p h[X , Z , T , JUNE (t), t]i i i i i

h (t) p h (t) exp [v � v X � v Z � v T � v JUNE (t)], (7)i 0 0 1 i 2 i 3 i 4 i

where and v are unknowns, and where is a vector containing theh (t) X0 i

enrollee’s age, education level, labor-market experience, race, gender, mar-
ital status, number of children living at home, and welfare program par-

14 This interpretation is correct as long as holds, where cor-(�I)/(�a ) ( 0 a1 1

responds to the actual number of days in training.
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ticipation, all measured at enrollment. The vector also contains dum-Xi

mies indicating the enrollee’s training agency. The state of the labor market
over the postrandom assignment period is described in the vector , whichZi

contains the unemployment rate, labor-force participation rate, and rel-
ative size of the service sector, all measured locally and for i’s year(s) of
enrollment. The enrollee’s training type—whether it is on-the-job train-
ing, classroom training, or job search assistance—is denoted by . TheTi

variable JUNEi(t) is an indicator variable, equal to one if t is the month
June, and equal to zero otherwise. Equation (7) is estimated using indi-
vidual training spells, measured in months. Therefore, is the prob-h (t)i

ability that a training spell will end in month t given that it has lasted
until month t. The baseline hazard, , corresponds to the case whereh (t)0

all explanatory variables are equal to zero. The regressors, contained in
the exponential component, scale the baseline hazard. Cox’s semipara-
metric model is often used to analyze survival data when explanatory
variables are time varying, as is the case with our variable JUNEi(t).15

We estimate equation (7) using Cox’s partial likelihood method, which
eliminates the unknown baseline hazard and yields consistent estimates
of the parameters. In this model the coefficient estimates are the derivatives
of the log of the hazard with respect to the explanatory variables. The
coefficient estimates should be interpreted as the constant proportional
effect of the explanatory variables on the conditional probability of the
training spell ending. Finding that the estimated coefficient is positivev4

would be consistent with the hypothesis that those enrollees graduated
in June have been prematurely graduated: that is, .�a /�s ( 01

Table 2 reports our results.16 The first column contains our estimates
of the coefficients in equation (7), assuming a constant baseline hazard
across person types. The coefficient estimate is positive (.364) and sig-
nificant. The coefficient estimate implies that the hazard rate in the month
of June is about 44% greater than in other months.17

To refine our test that the incentive system generates input distortions,
we cross the June variable with our measure of performance at the end
of the year—LOW, MED, and HIGH—constructed as in Section IV. As
in Section IV, we view year-end performance as an exogenous shock
outside the control of the agency and, thus, a valid instrument for iden-
tifying the effect of performance incentives on training duration. The
hypothesis we test is that enrollees are more likely to be graduated under
LOW and HIGH. We are able to estimate year-end performance for a

15 See Kalbfleisch and Prentice (1980) or Kiefer (1988).
16 Table A3, cols. 2 and 3, reports the means and standard deviations of selected

variables for the sample used in our analysis.
17 Note that the ratio of the hazard in the month of June to any other month

is simply . Substituting for yields our estimate of the impactˆexp (v ) v p .364 v4 4 4

of June on the hazard.
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Table 2
Training Duration Hazard Estimation

Variable Model 1 Model 2

JUNE
.364

(4.294)
( )JUNE1 � t .371

(4.372)
tJUNE LOW .131

(.213)
tJUNE MED .175

(.541)
tJUNE HIGH 1.036

(5.492)
Observations 1,298 1,298
Log likelihood �8,059.318 �8,051.952

Note.—All regressions include race; age; sex; and indicator of whether the enrollee has a child age 6
or younger living at home; marital status; indicators of the receipt of Aid to Families with Dependent
Children, food stamps, and general assistance; earnings and employment histories in the 12 months prior
to training; education level; type of training; the local labor-force participation rate; the relative em-
ployment size of the local service sector; the local unemployment rate; and training center dummies.
Coefficient estimates for these variables are omitted. The variable JUNE is an indicator variable, equal
to one if t is the month of June and zero otherwise. The variable t is an indicator variable, equal to one
if t is a June month for which year-end performance is observed and zero otherwise. The variables LOW,
MED, and HIGH are indicator variables whose default values are zero. If year-end performance is lower
than/higher than but close to/much higher than the performance standard, then LOW/MED/HIGH is
equal to one. The z-statistics are based on robust standard errors.

subset of June months (see Sec. IVB and n. 14). Thus, for a subset of
enrollees, the propensity to truncate in June can be compared across the
different states of performance. Define the variable , an indicator var-t (t)i

iable, equal to one if t is a June month for which year-end performance
is observed, that is, for which the variables LOW, MED, and HIGH are
nonmissing. We assume that is exogenous because it is determinedt (t)i

by the fraction of the training agency’s total enrollment contained within
the experimental sample. We estimate the following modification of equa-
tion (7):

h (t) p h (t) exp [v � v X � v Z � v T � v (1 � t )JUNE (t)i 0 0 1 i 2 i 3 i 4 i i

� v t JUNE (t)LOW � v t JUNE (t)MED (8)5 i i i 6 i i i

� v t JUNE (t)HIGH ].7 i i i

These results are reported in the second column of table 2. The variables
JUNEi(t) HIGHi, JUNEi(t) MEDi, and JUNEi(t) LOWi involve a com-
parison of the subsample of enrollees—much smaller than the samples
used to estimate in model 1—in training centers and years for whichv4

year-end performance could be reliably measured.18 Note that JUNEi(t)
HIGHi is significant and positive as predicted, while the coefficient es-

18 The sample contains 133 June enrollment months, with 26 occurring in the
LOW state, 38 in the MED state, and 61 in the HIGH state.
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timate for JUNEi(t) MEDi is not significantly different from zero—again
as predicted. The implication of these estimates is that high performance
makes an enrollee more than twice as likely to exit training in June, relative
to performance just above the performance standard. The coefficient es-
timate for JUNEi(t) LOWi is not significant, but this may result from the
small subsample of enrollees receiving training in LOW training centers.

Thus, the evidence suggests that the incentives encourage training agen-
cies to truncate training spells. We argue that this finding does not wholly
result from unmeasured differences among enrollees whose training carries
into June because we can show that whether training agencies truncate
training depends in a predictable way on their performance in June.

B. Efficiency Cost of Timing Activities

While the previous subsection demonstrates that timing activities distort
the input allocation, it does not shed much light on the efficiency cost
of these distortions. In this subsection, we present additional evidence of
efficiency costs, and we also attempt to measure some of these costs. We
will follow the approach presented in the model sketched out above,
estimating both for graduation and year-end timing.M M(d/ds)I[a (s), a (s)]1 2

Is Graduation Timing Evidence of Gaming?

To test whether graduation timing is evidence of gaming, we use the
fact that graduation-timing activities occur during the 90-day window
after training ends. We can measure for each enrollee the amount of time
between training end and graduation. This amount of time is a proxy for
the investment in graduation timing. We hypothesize that earnings impacts
should be lower the greater the training agency’s investment in graduation
timing, which we measure at the training agency level. To be more precise,
we construct for each training agency the variable DELAY, the number
of days graduation is delayed for the median enrollee in the training
agency.19 Across training agencies, the median number of days of delay
ranges from zero to 106. The variable DELAY varies across training agen-
cies because different training agencies face different incentive schemes,
applicant pools, labor-market opportunities, and training technologies.
We hypothesize that training agencies respond to differences in their ex-
ternal environment by making different trade-offs in allocating effort
across training and timing activities. We use the variable DELAY as a
proxy for the investment in graduation timing.

Consider the typical production function for an enrollee’s earnings used
in the evaluation literature,

Y p f(X, Z, T, D, DELAY, n), (9)

19 We use median instead of mean because the median is less sensitive to outliers.
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where Y measures the enrollee’s labor-market earnings for the 18 months
following random assignment, which corresponds closely to the start of
the enrollee’s enrollment spell. (To keep the notation simple, we have
suppressed the subscript identifying these variables as measures for a single
enrollee.) It is important to note that the starting and ending dates for
the measurement of the enrollee’s earnings are independent of the grad-
uation decision (see fig. 1). This independence rules out the possibility
of endogeneity bias where the graduation decision determines earnings
impacts indirectly through the measurement procedure.

The enrollee’s earnings over the 18-month period are assumed to be a
function of her demographic characteristics, X; the state of the labor-
market over the postrandom assignment period, captured in Z; and the
type of training she receives, T, as well as its duration, denoted D.20 If
gaming activities are costly, an enrollee’s earnings are also a function of
the degree to which training staff devotes time to gaming, captured by
the variable DELAY. Finally, n is an error term representing the unob-
servable determinants of an enrollee’s earnings. We assume that isf(7)
linear, that is,

Y p g � g X � g Z � g T � g D � g DELAY � n, (10)0 1 2 3 4 5

and we estimate the parameters, g, of equation (10) using least squares
and the data on all the adults in all training agencies, assuming that n is
distributed independently and identically distributed normal. Under the
gaming hypothesis, we conjecture that the coefficient on DELAY is neg-
ative: .M Mg p (d/ds)I[a (s), a (s)] ! 05 1 2

The estimates in table 3 support this hypothesis.21 Table 3, model 1,
corresponds to equation (10). The estimated coefficient on DELAY is
statistically significant and implies that a 1-day increase in the number of
days of delay for the median enrollee reduces the average earnings gain
by about $47; a one-standard-deviation (29.9) increase in delay reduces
the gain by about $1,406. Because a training agency can enroll thousands
of enrollees, a 30-day increase in the delay experienced by the median
enrollee can represent a substantial increase in delay activities. Neverthe-

20 Earnings might rise with the training duration because the longer she is in
training the more skills she acquires. Earnings may also fall with the length of
training: for some enrollees, longer training spells mean that they enter the labor
market and begin earning wages late in the 18-month postrandom assignment
period. Because the training she receives is nonrandomly assigned, her training
type and its duration may also reflect nonmeasured human capital. For example,
enrollees may have been assigned to especially lengthy training spells because they
enter the program with few marketable skills. Thus, the length of training and
the earnings may be negatively related, holding all other measurable variables
constant.

21 Table A3, col. 2, reports sample statistics for key variables used in this analysis.
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Table 3
Efficiency Impact of Year-End Timing

Coefficient Estimate (t-Statistics)

Variable Model 1 Model 2 Model 3 Model 4

Agency type No Yes Yes Yes
DELAY �47.10

(�5.331)
�40.24
(�4.254)

�38.74
(�4.040)

�38.51
(�4.060)

JUNFRAC �3,692.55
(�2.319)

�3,553.90
(�1.775)

JUNTRUNC �493.487
(�.322)

SUMMFIN �127.334
(�.183)

2R .21 .22 .22 .22
Observations 1,281 1,281 1,269 1,269

Note.—The dependent variable is enrollee total earnings in the 18 months following the training
assignment. All regressions include an intercept; race; age; sex; an indicator of whether the enrollee has
a child age 6 or younger living at home; marital status; indicators of the receipt of Aid to Families with
Dependent Children (AFDC), food stamps, and general assistance; earnings and employment histories
in the 12 months prior to training; education level; type of training; (self-reported) duration of training;
the local labor-force participation rate; the relative employment size of the local service sector; and the
local unemployment rate. The variable DELAY is equal to the number of days graduation is delayed
past the end of training for the median enrollee in the experimental sample at the training agency. The
variable JUNFRAC is defined as the fraction of the (self-reported) training spell spent in June. The
variable JUNTRUNC is an indicator variable, equal to one if the enrollee finished training and graduated
in the month of June, and equal to zero otherwise. The variable SUMMFIN is an indicator variable,
equal to one if the enrollee finished training in a summer month, and equal to zero otherwise. The t-
statistics are based on robust standard errors.

less, the estimated impact of delay is quite large, larger than most estimates
of the average impact of training.22

While these results are consistent with our hypothesis that delay strat-
egies take resources away from training efforts, they are also consistent
with another interpretation based on agency heterogeneity. According to
that story, training agencies have idiosyncratic preferences for awards, and
these preferences ultimately determine both earnings impacts and grad-
uation timing.23 In this case, DELAY may be correlated with unobserved
behavior that makes earnings impacts low. For example, training agencies
that pursue delay strategies may also cream-skim, that is, enroll persons
whom they expect will perform well on the JTPA performance measures,
even though they experience low earnings gains from job training.

Our empirical models are estimated with enrollee and training char-
acteristics on the right-hand side to control for differences in agency

22 Large estimated effects on per capita earnings of features of the JTPA incentive
system have been reported before. Cragg (1997) reports that states that allow their
training agencies to appeal awards—an indicator of a philosophy of leniency—
show per capita (lifetime) earnings among JTPA enrollees between $2,000 and
$2,200 less than states that do not, ceteris paribus.

23 Note that we cannot control for agency idiosyncratic preferences in speci-
fication 1 and 2 by adding agency dummies because these dummies would be
colinear with DELAY and the labor-market variables.
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strategies. These control variables, however, may not soak up all variation
in agency preferences. Research in the policy field has emphasized the
importance of the job training agency’s mission in determining its be-
havior (Grubb and McDonnell 1996; Heinrich 1999). In JTPA, some
training agencies are organized as private nonprofits, others are part of
local government, and still others are run by the local Private Industry
Council (PIC), a JTPA-mandated overseeing board composed of local
business, labor, and government leaders. These organizational differences,
it is argued, affect the types of training strategies pursued and may also
therefore determine the taste for performance awards.24 Among the 16
training agencies in our study, eight are parts of government agencies,
two are private nonprofit organizations, three are run by PICs, and three
fall under the category “other.” Table 3, model 2, includes on the right-
hand side indicators for organizational type.25 Note that including the
organizational type of the training agency leaves the estimated effect of
DELAY on earnings little changed.

Thus, training agencies that show high levels of graduation timing show
lower earnings gains. This finding remains even after we control for het-
erogeneity in training, enrollment strategies, and organizational types.
This is consistent with the hypothesis that graduation timing is evidence
of gaming.

Is Year-End Timing Evidence of Gaming?

The month of June modifies the training agency’s training strategy in
two ways. First, training agencies invest more in timing activities in June
than in other months. Training agencies substitute time and effort away
from training toward timing. Using the two-task model, we have s1a ≥2

and , where is interpreted as the investment in year-end timings00 a p 0 a2 2

and ( ) indicates whether the variable is measured in June (a months s0 1

other than June). Under the hypothesis that timing is evidence of gaming,
we should find that training that takes place in June is less effective than
in other months. Second, and as demonstrated in the previous subsection,
training agencies truncate some training spells in June. We call these two
effects the substitution effect and the truncation effect.

To measure the substitution effect, we construct JUNFRAC, which is

24 For example, a nonprofit may be a community-based organization or one
that is closely allied with a community-based organization and, therefore, nar-
rowly focused on serving a particular subgroup of the local eligible population.
Because local businesses make up half of their membership, PICs may be more
interested in using JTPA to identify promising workers or to subsidize their
workforce.

25 The source of this information is a data set collected by SRI, Inc., to evaluate
for the National Council for Employment Policy the efficacy of performance
standards in JTPA. See Dickenson et al. (1988) for a description of these data.
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equal to the fraction of the enrollee’s training spell spent in the month of
June. For example, for an enrollee who started training on April 1, 1987,
and finished on June 30, 1987, JUNFRAC is one-third; JUNFRAC, there-
fore, measures the extent to which enrollees may have suffered from year-
end timing. To distinguish the impact of sudden truncation in June on
earnings impact, we construct the dummy JUNTRUNC, which is equal
to one if the enrollee is trained and graduated in June, and equal to zero
otherwise. We estimate the following modification of equation (10):

Y p g � g X � g Z � g T � g D � g DELAY0 1 2 3 4 5

� g JUNFRAC � g JUNTRUNC � n, (11)6 7

using least squares.26 The coefficient on the variable JUNFRAC captures
the change in earnings that results from a different investment in year-
end timing independent of a truncation effect, that is, s s1 1g p I(a , a ) �6 1 2

, measured for a representative enrollee. Under the gaming hy-s s0 0I(a , a )1 2

pothesis, we conjecture that those enrollees trained in June have lower
earnings, that is, . The spirit of this test is that the investment ing ! 06

year-end timing activities occurs only in the month of June. Because year-
end timing occurs only in the month of June, it is more likely to lower
the human capital impact of those enrollees whose training spells overlap
with June.

It is more difficult to identify the truncation effect than the substitution
effect. The reason is that training agencies truncate in June those enrollees
who have little chance to find employment, and they base this decision
on a much finer set of variables than the set that is available to us. One
could argue, for example, that the variable JUNTRUNC is subject to a
selection bias because those individuals graduated in June are more likely
to be poor performers.27 Although the variable JUNTRUNC only im-
perfectly captures the truncation effect, it permits us to control for po-
tential selectivity bias in our estimation of the substitution effect.28

The results of our estimation of equation (11) are reported in table 3,

26 We use only the enrollees who report receiving training over the enrollment
spell to estimate eq. (11). See n. 12.

27 Because JUNTRUNC identifies persons whose training and enrollment spells
both end in June, the estimation of is subject to another kind of bias. A largeg7

fraction of this subset of enrollees have had their training spells curtailed. The
training spells of the remainder, however, ended naturally. The presence of non-
truncated spells among the truncated spells will bias toward zero the coefficient

.g7
28 One concern with the JUNFRAC variable is that it oversamples enrollees

who graduate in June. Recall that June graduates perform worse on the perfor-
mance measures. This suggests that the JUNFRAC variable may pick up unob-
served skill differences across individuals that are correlated with earnings impacts.
Controlling for JUNTRUNC takes care of this selection bias.
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model 3. As in models 1 and 2, the estimates of the coefficients on DELAY
are negative and significant. The estimate of the substitution effect ( ) isg6

also negative and significant. This is consistent with the substitution hy-
pothesis. The estimate of the is negative and insignificant. The findingg7

that is insignificant could be explained by the fact that it may be difficultg7

to find earnings differences because of the truncation effect within 18
months after random assignment.29

The negative year-end effect shows that those enrollees who are trained
in June do not gain as much from JTPA training. This is consistent with
our hypothesis that year-end timing diverts effort and resources from
human capital activities. The JUNFRAC coefficient estimate, however,
may represent, partly or wholly, a seasonal effect. In June, July, and Au-
gust, the labor supply in low-skill labor markets temporarily shifts out,
as high school and college students seek temporary, full-time employment.
In 2000, a typical year, the labor force among persons ages 16–19 rose
from 7.1 million in May to 8.3 million in June. In July and August, the
labor force stood at 8.6 million and 8.1 million, respectively, before settling
back to 6.8 million in September, the beginning of the new school year.30

The increased competition for jobs in the summer months may depress
the wages or employment of JTPA enrollees who leave training for the
low-skill labor market. In our sample, of those enrollees whose training
spell included June ( ), 40% terminated in one of the sum-JUNFRAC 1 0
mer months, compared with just 23% of those enrollees whose training
spell did not include June ( ). The June variable oversam-JUNFRAC p 0
ples enrollees whose enrollment concludes in the summer months.

To control for the summer recess effect, we reestimate equation (11),
including on the right-hand side SUMMFIN (it replaces JUNTRUNC),
an indicator variable equal to one if the enrollee finishes training in June,
July, or August, and equal to zero otherwise. The variable SUMMFIN
controls for the negative impact on earnings of the summer recess. The
results of the estimation of equation (11) are reported in table 3, model
4. Our estimate of , now uncontaminated by the summer recess effect,g6

remains negative and is now marginally significant.31 Note that the cal-
endar effect, while negative, is small and statistically insignificant. The

29 The finding that truncation does not change earning impacts does not mean
that truncation is not inefficient. It is correct to conclude that truncation is in-
efficient because truncation changes the cost of training. Stated differently, the
condition in n. 14 holds once the function I is redefined to include the cost of
training.

30 These figures represent labor-force participation rates among 16–19-year-olds
of .51, .60, .62, .58, and .49 for the months May, June, July, August, and September,
respectively. The source of these figures is the Current Population Survey.

31 We also ran a regression with both JUNTRUNC and SUMMFIN, and the
results were similar.



Gaming and Performance Incentives 49

implication of the more conservative estimate of , �3,553.9, is illustratedg6

by the example of an enrollee whose training lasts 5 months (roughly the
average length of a training spell) and ends on June 15. The coefficient
estimate implies that if the enrollee had begun her 5-month training spell
15 days earlier, so that her training ended not in the middle of June but
on May 31, her 18-month earnings gain would have been $355 greater.
To put this in perspective, note that the point estimate of the 18-month
earnings impact from the National JTPA Study ranges from $543 to $898.32

That is, by beginning her training earlier so that it ended before June,
this enrollee would likely enjoy a 36%–60% increase in her 18-month
earnings gain from training.

To summarize, the evidence suggests that timing strategies are evidence
of gaming. The evidence that earnings impacts are lower in those training
agencies that engage more in graduation timing is consistent with the
hypothesis that graduation timing is inefficient. In addition, we find that
year-end timing is inefficient on two counts. First, training agencies are
more likely to suddenly truncate training in June—an input distortion
that is a direct consequence of year-end timing. Second, we find that
earnings impacts are lower for those enrollees who receive training in
June. We interpret this finding as evidence that training agencies substitute
time and effort away from training toward the end of the program year.

VI. Summary

This article studies timing responses to incentives. We find that JTPA
training agencies time the reporting of the trainee’s performance outcomes
to maximize their incentive awards. We show that training agencies report
good training outcomes promptly but wait on bad ones in the hope that
they improve. In those cases where bad outcomes are unlikely to improve,
training agencies report these outcomes only in good years where they
do not risk losing their awards. In bad years, they postpone reporting
bad performances until the next year to secure the minimum level of
performance required to qualify for an award.

We formally test for the impact of these timing responses on the ef-
ficiency of the organization. We find that the timing responses in JTPA
lower the effectiveness of job training, as measured by the impact of
training on enrollee earnings. This efficiency test suggests that this timing
behavior is evidence that training agencies game the incentive system. This
evidence of gaming demonstrates that there are costs to using explicit
performance incentives.

32 These numbers are based on the figures in exhibit S1 of Bloom et al. (1993).
The 18-month earnings gain is the difference in mean earnings in the 18 months
following the date of random assignment between persons in the control and
treatment groups. See Bloom et al. (1993) for details. See also n. 22.
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We conclude with a note on our perspective as to where our work fits
within the incentive literature. This article presents evidence that is con-
sistent with the hypothesis that performance incentives in organizations
lead to costly distortions in agent behavior. One could argue, however,
that the costs we identify are specific to a poorly designed incentive system
and that these costs could be easily reduced or even eliminated under
alternative designs. Whether these costs can easily be eliminated, however,
is an empirical issue that cannot be addressed until one observes and
studies the responses to these alternative designs. Only by studying the
responses to alternative designs can we tackle the fundamental issue of
whether incentives are second-best efficient. Unfortunately, our data do
not allow us to address this second-best question. Keeping this broader
perspective in mind, this article constitutes the first step toward a more
ambitious efficiency analysis of the use of incentives in organizations.

Appendix A

Table A1
Federal JTPA Performance Measures in Effect in Years 1987–89

Performance Measure Definition

Employment rate at graduation The fraction of graduates employed at
graduation

Welfare employment rate at graduation The fraction of graduates receiving wel-
fare at date of application who were
employed at graduation

Average wage at graduation The average wage at graduation for grad-
uates who were employed at
graduation

Cost per employment The year’s expenditures on adults divided
by the number of adults employed at
graduation

Employment rate at follow-up The fraction of graduates who were em-
ployed at 13 weeks after graduation

Welfare employment rate at follow-up The fraction of graduates receiving wel-
fare at date of application who were
employed at 13 weeks after graduation

Average weekly earnings at follow-up The average weekly wage of graduates
who were employed at 13 weeks after
graduation

Average weeks worked by follow-up The average number of weeks worked by
graduates in 13 weeks following
graduation

Note.—The date of graduation is the date the enrollee officially exits training. A graduate is an enrollee
after he has officially exited training. All measures are calculated over the year’s graduate population.
Therefore, the average follow-up weekly earnings for 1987 were calculated using earnings at follow-up
for the graduates who graduated in 1987, even if their period extended into 1988. Likewise, persons who
graduated in 1986 were not included in the 1987 measure, even if their follow-up period extended into
1987.



Table A2
Sample Means for Selected Variables in Graduation Decision Analysis

Variable

Sample

Models 1–3
(2,327 Observations)

Model 4
(492 Observations)

(days)˜g̃ � f 54.77 (148.60) 55.13 (127.62)
(1 � u) .70 (.46)

(days)˜˜(1 � u) # (e � f) 10.72 (23.21) 11.67 (24.36)
u # (1 � j) .20 (.40) .17 (.37)
u # j .10 (.30)
u # j # LOW .01 (.09)
u # j # MED .04 (.19)
u # j # HIGH .04 (.20)

Note.—Standard deviations are in parentheses. See table 1, panel B, for definitions of variables.

Table A3
Sample Means for Selected Variables

Sample

Variable
Training Duration

(1,301 Observations)
Efficiency Impact

(1,269 Observations)

Earnings following random assignment ($) 9,889.29 (9,922.37)
Ages 30–39 .35 (.48) .35 (.48)
Ages 40–49 .13 (.33) .13 (.34)
Ages 50–54 .03 (.17) .03 (.18)
Age 1 54 .03 (.16) .03 (.16)
Female .65 (.48) .65 (.48)
Black .24 (.43) .24 (.43)
Hispanic .11 (.31) .11 (.31)
Other race .04 (.20) .04 (.20)
Highest grade completed ! 10 years .15 (.36) .15 (.36)
Highest grade completed 10–11 years .21 (.41) .21 (.14)
Highest grade completed 13–15 years .16 (.37) .16 (.37)
Highest grade completed 1 15 years .04 (.20) .04 (.20)
Single .33 (.47) .33 (.47)
Divorced, widowed, or separated .37 (.48) .33 (.47)
Own children under age 6 at home .37 (.48) .37 (.48)
Receiving general assistance .06 (.23) .06 (.23)
Receiving food stamps .43 (.50) .43 (.49)
Receiving AFDC .27 (.45) .27 (.44)
Last employed 0–2 months ago .23 (.42) .23 (.43)
Last employed 3–5 months ago .14 (.34) .14 (.34)
Last employed 6–8 months ago .09 (.29) .09 (.29)
Last employed 9–11 months ago .05 (.21) .05 (.21)
Last employed ≥ 12 months ago .17 (.38) .17 (.38)
Never employed .15 (.35) .14 (.35)
Last year’s earnings ! $3K .65 (.47) .65 (.47)
Last year’s earnings $3K–$6K .18 (.39) .13 (.39)
Last year’s earnings $9K–$12K .04 (.19) .04 (.19)
Last year’s earnings $12K–$15K .02 (.13) .02 (.14)
Last year’s earnings 1 $15K .02 (.14) .02 (.14)
Assigned to on-the-job training .18 (.39) .18 (.39)
Assigned to other training .20 (.40) .19 (.40)
Government training agency .61 (.49) .61 (.49)
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Table A3 (Continued)

Sample

Variable
Training Duration

(1,301 Observations)
Efficiency Impact

(1,269 Observations)

Nonprofit training agency .09 (.29) .09 (.29)
Other training agency .18 (.39) .18 (.39)
Training duration (months) 4.52 (4.69) 4.57 (4.66)
Unemployment rate .06 (.02) .06 (.02)
Fraction of population employed .45 (.04) .45 (.07)
Fraction of population in service sector .14 (.03) .14 (.03)
Days graduation delayed beyond training

end (DELAY) 45.52 (29.86)
Fraction of training spell in June

(JUNFRAC) .07 (.15)
Graduation and training end in June

(JUNTRUNC) .02 (.15)
Training ends in summer (SUMMFIN) .32 (.47)

Note.—AFDC p Aid to Families with Dependent Children. Standard deviations are in parentheses.
Earnings following random assignment are the aggregate earnings in the 18 months following random
assignment. Last year’s earnings are based on enrollee’s labor-market earnings before taxes and other
deductions in the 12 months preceding application. All demographic variables are measured at beginning
of enrollment: unemployment rate is the fraction of the local labor force looking for and unable to find
work in the month of random assignment; fraction of population employed is the total wage and salary
employment divided by total employed population in the year of random assignment, calculated for the
local area; and fraction of population in service sector is the total persons employed in the service sector
divided by total population in the year of random assignment, calculated for the local area. The regressions
omit the following categories: age less than 30 years, white, highest grade completed 12 years, married,
employed at date of application, last year’s earnings $6,000–$9,000, assigned to classroom vocational
training, and Private Industry Council–organized training agency.

Appendix B

Timing Activities and Nonemployment-Based Performance Measures

This appendix generalizes the graduation strategy presented in Section
IVB to take into account performance measures based on wages and
earnings, the other class of JTPA performance measures.33 These other
measures may influence the graduation decision, although their impact is
likely to be small for two reasons. First, the employment-based perfor-
mance measure plays a disproportionate role in the determination of the
award. Second, there is little within-person wage variation during the 90-
day period following training end.

Nonetheless, taking into account the wage measures, training agencies
may choose to graduate employed enrollees who have little chance of
experiencing a wage increase but wait on those employed enrollees who
have a high likelihood of experiencing a wage increase. The training agency

33 Some states in our sample reward training agencies for employments 3 months
after the graduation date. That is, they receive awards if among their graduates
the rate of employment on the ninetieth day after graduation exceeds a numerical
threshold. Like the graduation-date-based measures, these follow-up measures
may influence the graduation decision. Nevertheless, because it is more difficult
for the training agency to influence whether a person is employed 3 months after
training ends, follow-up measures should have a smaller influence on the grad-
uation decision.
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does not wait on all enrollees because by doing so it might lose credit
for an employment. This risk is significant because approximately one-
quarter of the enrolled who were employed on their graduation date were
not employed at the same job 3 months later. The refined strategy, which
takes the wage measure into account, implies that some employed en-
rollees should be graduated later than is predicted under the simple strat-
egy presented in Section IV. This refined strategy is more difficult to
identify statistically because the econometrician does not observe many
of the variables that are observed by the training agency that determine
the likelihood that a particular individual will experience a higher wage
in a short horizon. To simplify the analysis, we focus on the enrollees
who were employed at the end of training and experienced a second
employment spell under a new employer before the close of the 90-day
window.34

Taking into account the wage performance measure, the optimal grad-
uation strategy implies that those individuals who experience a wage in-
crease on their second employment spell after training ends are more
likely to be graduated during that second employment spell, while those
who experience a wage decrease are more likely to be graduated during
the first employment spell. Table B1 presents a contingency table for these
two subsets where the two contingent variables are whether the enrollee’s
graduation was postponed beyond the start of the secondary employment
spell and whether the enrollee experiences a wage increase. A secondary
employment spell is a spell that began after the month training ends, but
before the end of the 90-day grace period.

The upper panel of table B1 shows that training agencies are more
likely to postpone graduating the enrollees who experience a wage increase
within the 90 days following training end (50% and 64% of the enrollees
who experience a lower and higher wage, respectively, are delayed). While
persons who experience wage increases show a greater incidence of grad-
uation delay, we cannot reject the alternative hypothesis of no association
between the two variables (the p-value from a x2 test of the hypothesis
of no association is .147).

The optimal graduation strategy also predicts that those participants
who are graduated after the start of their secondary employment spell
should experience higher wage offers. The lower panel of table B1 tests

34 For the analysis reported here, we created a subsample from the sample of
2,327 used in the analysis of Secs. IVA and IVB by selecting persons who (1)
graduated in an incentive regime containing the average wage at graduation mea-
sure, (2) had at least one employment spell ongoing at training end and at least
one other employment spell beginning before the end of the 90-day grace period,
and (3) had valid wage measures for each reported employment spell. The sub-
sample created using these criteria contained only 133 persons. Comparatively
few observations are generating the results observed here, because only 8% of
our sample experience a second employment spell within the 90-day period. An
appendix describing in detail the construction of this subsample is available on
request.
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Table B1
Estimation of Graduation Rule for Enrollees Who (1) Were Employed at
Training End and (2) Experienced a Secondary Employment Spell

Termination after Sec-
ondary Spell Began

Yes No Prob 21 x

Wage increase in
secondary
spell:

Yes 61 (64%) 35 (36%) .147

No 18 (50%) 18 (50%)
Wilcoxon Rank Sum Test

of Equivalence of Distributions
Prob 1 FZF

Difference be-
tween wage
in secondary
employment
and wage at
training end
mean ($) 2.115 .521 .002

Note.—The cell counts in the upper panel are followed by row fractions in parentheses. The secondary
spell is a spell that begins after the month training ends but before or during the month of the end of
the 90-day grace period. In the case of multiple secondary spells, an enrollee’s graduation was delayed
if it occurred after the beginning of the first secondary spell.

for a relationship between the size of the wage gain and the likelihood
of graduation delay. The lower panel shows that the mean difference
between the wage in the secondary employment spell and the employment
at training end was higher for enrollees who were delayed than those who
were not delayed. The Wilcoxon rank sum test of the equality in distri-
butions compares the rankings of the differences by delay category to a
ranking generated by chance. This difference is significant at the .002
level. Thus, the covariation of graduation delay and the wages in secondary
employment spells appear consistent with a graduation strategy that max-
imizes the wage and earnings performance outcomes.
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