





has fallen below that threshold for only 2 of the last 29 months — and nearly 45% of the
unemployed had been out of work for more than six months.

An important part of the policy response to the Great Recession has been a dramatic
expansion of Unemployment Insurance (Ul) benefits. Preexisting law provided for up to
26 weeks of benefits, plus up to 20 additional weeks of "Extended Benefits" (EB) in states
experiencing high unemployment rates. But Congress has frequently authorized additional
weeks on an ad hoc basis in past recessions, and starting in June 2008 it enacted a series of
Ul extensions that brought statutory benefit durations to as long as 99 weeks.

Unemployment benefits subsidize continued unemployment. Thus, it seems likely that
the unprecedented Ul extensions have contributed to some degree to the elevated unemploy-
ment rate. However, the magnitude and interpretation of this effect is not clear. Several
recent analyses have found that extensions of Ul benefits contributed around 1.0 percent-
age points to the unemployment rate in 2010 and early 2011 (see, e.g., Mazumder, 2011,
Valetta and Kuang, 2010; Fujita, 2011), while some observers have claimed that the effects
were several times that size (Grubb, 2011; Barro, 2010).

There are two channels by which Ul can raise unemployment, with very different policy
implications (Solon, 1979). On the one hand, Ul extensions can lead recipients to reduce
their search effort and raise their reservation wages, slowing the transition into employment.
On the other hand, Ul benefits — which are available only to those engaged in active job
search — also provide an incentive for continued search for those who might otherwise have
exited the labor force. The latter raises measured unemployment but has no effect — or
possibly even a positive effect — on the reemployment of displaced workers. Based in part
on this observation, Howell and Azizoglu (2011) find “no support” for the view that Ul
extensions have reduced employment. Unfortunately, most studies of the effect of Ul on the
duration of unemployment have been unable to distinguish the two channels.

Uncovering the causal effect of Ul extensions on labor market outcomes is difficult be-
cause these extensions are badly endogenous by design — Ul benefits are extended in severe
recessions precisely because it is seen as unreasonable to demand that workers find jobs
quickly when the labor market is weak. Thus, obtaining a credible estimate of the effect of

the recent Ul extensions requires a strategy for distinguishing this effect from the confound-



ing influence of historically weak labor demand.

This paper uses the haphazard roll-out of the EUC and EB programs during the Great
Recession to identify the partial equilibrium effects of the recent Ul extensions on the labor
market outcomes of workers who have been displaced from their previous jobs and are
actively seeking new ones. | use the longitudinal structure of the Current Population Survey
to construct hazard rates for unemployment exit, reemployment, and labor force exit that
vary across states, over time, and between individuals displaced at different dates.

I explore a variety of strategies for isolating the causal effects of Ul extensions. One
strategy exploits the gradual rollout and repeated expiration of EUC benefits through suc-
cessive federal legislation to generate variation in benefit durations across labor markets
facing plausibly similar demand conditions. Second, as in Valetta and Kuang (2010), | use
Ul-ineligible job seekers as a control group for eligible unemployed workers in the same
state-month labor markets. A third strategy exploits state decisions to take up or decline
optional EB provisions that alter the availability of EB benefits, using a “control function”
to distinguish the effects of the economic conditions that define eligibility. Finally, 1 exploit
differences in remaining benefit eligibility among Ul-eligible workers displaced at different
times but searching for work in the same labor markets to identify the effect of approaching
benefit exhaustion.

All of the strategies point to broadly similar conclusions. The availability of extended Ul
benefits caused small reductions in the probability that unemployed workers exited unem-
ployment, reducing the monthly hazard in the fourth quarter of 2010 — when the average
unemployed worker anticipated a total benefit duration of 65 weeks — by between one and
three percentage points on a base of 22.4%. Not more than half of the unemployment
exit effect comes from effects on reemployment:. My preferred specification indicates that
Ul extensions reduced the average monthly reemployment hazard of unemployed displaced
workers in 2010:Q4 by 0.5 percentage points (on a base of 13.4%), and reduced the monthly
labor force exit hazard by 1.0 percentage points (on a base of 9.0%).

The labor force exit effect raises the possibility that Ul extensions might actually raise

the employment rate of formerly displaced workers in bad economic times, by extending



the time until they abandon their search.! However, estimating this effect requires strong
assumptions, along with ad hoc corrections for shortcomings in the data. Using such as-
sumptions and corrections, | simulate the effect of the 2008-2010 Ul extensions on aggregate
unemployment and on the long-term unemployment share. All of the estimates are partial
equilibrium, as | assume that reduced job search from one worker has no effect on the search
behavior or job-finding rate of any other worker. This almost certainly leads me to overstate
the effect of Ul extensions.

Nevertheless, | find quite small effects. My preferred specification indicates that in the
absence of unemployment insurance extensions, the unemployment rate in December 2010
would have been about 0.2 percentage points lower and the long-term share of the unem-
ployed would have been about 1.6 percentage points lower. Even the specification yielding
the largest effects indicates that Ul extensions contributed only 0.5 percentage points to the
unemployment rate. Moreover, simulations that include only the labor force participation
effects yield estimates at least half as large as do simulations with both participation and
reemployment effects, suggesting that reduced job search due to Ul extensions raised the
unemployment rate by only 0.1 to 0.2 percentage points.

The remainder of the paper is organized as follows. Section 2 reviews recent labor
market trends and discusses the Ul extensions that have been an important part of the
policy response. It also presents a simple model of the effects of Ul benefit durations and
discusses existing estimates of the effect of the recent extensions. Section 3 discusses the
longitudinally-linked CPS data that I use to study the effects of Ul. Section 4 presents my
empirical strategies for isolating the Ul effect. Section 5 presents estimates of the effect of
Ul benefit durations on the unemployment exit hazard. Section 6 develops a simulation
methodology that | use to extrapolate these estimates to obtain effects on labor market

aggregates, and presents results. Section 7 concludes.

n addition, UI may reduce hysteresis by increasing labor force attachment and thereby slowing the
deterioration of job skills. If so, UI extensions could make displaced workers more employable when demand
recovers. A related possibility is that Ul extensions may deter displaced workers from claiming disability
payments (Duggan and Imberman, 2009; Joint Economic Committee, 2010).






work: Hires from the JOLTS and unemployment to employment (U-E) flows from the CPS.
It also shows unemployment to non-participation (U-N) flows, with both the U-E and U-N
flows expressed as shares of the previous month’s unemployed population.

Together, Figures 2A and 2B shed a good deal of light on the dynamics of the rise
and stagnation of the unemployment rate.?2 Figure 2A shows that layoffs spiked and quits
collapsed in late 2008, indicating an extreme weakening of labor demand; interestingly, the
decline in quits seems to have preceded the increase in layoffs by several months. Not
surprisingly, the number of monthly employment-to-unemployment transitions increased by
about one-third over the course of 2008. Layoffs returned to (or even below) normal levels
in late 2009, but quits remained just over half of their pre-recession level and E-U flows
remained high, suggesting that weak demand continued to dissuade workers from leaving
their jobs and to impede the usual quick transition of displaced workers into new jobs.

Turning to Figure 2B, we see that the collapse in new hires was more gradual than
the spike in layoffs and began much earlier, in late 2007. The rate at which unemployed
workers transitioned into employment also began to decline at this time, then fell much
more sharply in late 2008. Recall that the rapid run-up in long-term unemployment was
in mid-2009, roughly six months later, again suggesting that the usual process by which
displaced workers are recycled into new jobs was substantially disrupted around the time
of the financial crisis. U-E flows remain very low through the present day. Finally, the
U-N flow rate fell rather than rose during the recession, despite weak labor demand which
might plausibly have led unemployed workers to become discouraged. This is plausibly a
consequence of Unemployment Insurance benefit extensions, which created incentives for

ongoing search even if the prospect of finding a job was remote.

2.2 The policy response

Congress responded quickly to the deteriorating labor market, authorizing Emergency Un-
employment Compensation (EUC) benefits in June 2008, but proceeded in fits and starts

thereafter.® The June 2008 legislation made 13 weeks of EUC benefits available to anyone

2See Elsby et al. (2010) for a more detailed examination of these and other aggregate data.
3This discussion draws heavily on Fujita (2010). I neglect a number of details of the UI program rules. In
particular, claimants whose previous jobs were short are not eligible for the full 26 weeks of regular benefits



who exhausted his or her regular benefits before March 28, 2009. The EUC program was
subsequently expanded in November 2008. That expansion brought basic EUC benefits to
20 weeks, and also added a second “tier” of 13 weeks of benefits in states with unemployment
rates above 6%. A second expansion in November 2009 changed Tier Il benefits to 14 weeks
and added Tiers 111, 13 weeks of benefits when the unemployment rate was above 6%, and
Tier IV, an additional 6 weeks when the unemployment rate was above 8%. Adding the four
tiers together, individuals in high-unemployment states were eligible for 53 weeks of EUC
benefits. Columns 1-4 of Table 1 show the number of tiers and number of weeks available
over time.

The EUC program was originally set to expire on March 28, 2009. However, the program
was reauthorized several times to delay the scheduled expiration. Column 5 of Table 1
shows the scheduled expiration date of EUC benefits over time. For much of the program’s
history, the expiration date was quite close. Indeed, on three occasions, in April, June, and
November of 2010, Congress allowed the program to expire. Each time, Congress eventually
reauthorized it retroactive to the expiration date, but in June this took seven weeks.

The EUC program complemented a preexisting program, Extended Benefits (EB), that
allowed for 13 or 20 weeks of extra benefits in states with elevated unemployment rates. EB
is an optional program, and participating states can choose among several options regarding
the specific triggers that will activate EB benefits. As costs are traditionally split evenly
between the state and the federal government, many states have opted not to participate or
have chosen relatively stringent triggers. However, the American Recovery and Reinvestment
Act of (February) 2009 provided for full Federal funding of EB benefits. This induced a
number of states to begin participating in the program and to adopt more generous triggers.*

Figure 3 shows the number of states in which EB benefits have been available over time,
along with simulated counts of the number of weeks that would have been available had
every state adopted minimal or maximal triggers. At the beginning of 2009, only three
states offered EB benefits, but by July of that year benefits were available in 35 states.

Figure 3 shows that this reflected a combination of increased EB participation — which

or for the indicated number of weeks of EUC benefits.
4The Recovery Act also provided for tax deductibility of a portion of UI benefits, for somewhat expanded
eligibility, and for more generous weekly benefits.






EUC expiration. They might reasonably have expected an extension, if only to smooth the
“cliff” in benefits that would otherwise be created. However, each extension has been highly
controversial, facing determined opposition and filibusters in the Senate. It would have been
quite a leap of faith in mid 2010, in the midst of a Republican resurgence, for an unemployed
worker to assume that the program would be extended beyond its November 30 expiration.
Moreover, even a worker who foresaw an eventual extension might (correctly) have expected
a gap in benefits between the program’s expiration and its eventual reauthorization. For
a Ul recipient facing binding credit constraints, benefits paid retroactively are much less
valuable than those paid on time.

Figure 4 provides two ways of looking at the evolution of Ul durations. The left panel
shows estimates for the state with the longest benefit durations at any point in time. After
late 2008, this is a state qualifying for 20 weeks of EB benefits and all extant EUC tiers. The
right panel shows the (unweighted) average across states. In each panel, the short dashes
show the maximum number of weeks available by statute over time, while the long dashes
and the solid line show the expectations of a worker just entering unemployment and of a
worker who has just exhausted her regular benefits, respectively, under the assumption that
workers do not anticipate future EUC extensions or trigger events.

The “statutory” series shows a rapid run-up, due primarily to EUC expansions and
secondarily to EB triggers, in 2008 and throughout 2009, followed by repeated collapses in
2010 when the EUC program temporarily expired. However, the other two series show much
more gradual changes from the perspective of individuals early in their allowed benefits.
Newly displaced workers who did not expect further legislative action would have seen the
EUC program as largely irrelevant for most of its existence, as only on three occasions
(roughly, the 3rd quarter of 2008, the 2nd quarter of 2009, and the period since December
2010) was the expiration of the EUC program farther away than the 26 weeks it would take
for a newly displaced worker to exhaust his regular benefits. Workers already exhausting
their regular benefits, by contrast, would have anticipated at least Tier | benefits at all times
except during the temporary sunsets. Even these workers, however, could not look forward
to Tier II, 111, or IV benefits for most of the history of the program. It is only in December

2010 and the very beginning of 2011 that any such worker could anticipate eligibility for



Tier IV benefits. A final feature to notice is that the average state was quite close to the
maximum from 2009 on, as most states had adopted at least one of the EB options and

most had hit their triggers.

2.3 A model of job search and UI durations

To fix ideas, | develop a simple discrete time model of job search with exogenous wages and
time-limited unemployment insurance. The model yields two main results: First, search
intensity rises as Ul benefit expiration approaches, and is higher for Ul exhaustees than for
those still receiving benefits. Thus, an extension of Ul benefits reduces the reemployment
chances of searching individuals, both those who have exhausted their regular benefits and
those who are still drawing regular benefits and thus not directly affected by the extension.
Second, when Ul benefit receipt is conditioned on continuing job search, benefit extensions
can raise the probability of search continuation. Both results imply positive effects of benefit
extensions on measured unemployment. However, because the second channel can increase
search, the net effect on the reemployment of displaced workers is ambiguous.

| assume that individuals cannot borrow or save.® The income — and therefore the
consumption — of an unemployed individual is yq if she does not receive Ul benefits and
Yo + b if she does. Her per-period flow utility is u(c) — s, where ¢ is her consumption and
s is the amount of effort she devotes to search. If she finds a job, it will be permanent
and will offer an exogenous wage w >y, + b and flow utility u(w). The probability that
she finds a job in a period is an increasing function of search effort, p (s), with p’(s) > 0,
p”(s) <0,p(0) =0, p’ (0) = o0, and p(s) < 1 for all s. Although p (s) might naturally be
modeled as a function of changing labor market conditions, to avoid excessive complexity
from dynamic anticipation effects | assume that job seekers treat it as fixed. | assume that
unemployment benefits are available for up to D periods of unemployment. Initially, I model
these as conditional only on continued unemployment; later, | condition also on a minimum
level of search effort.

These assumptions lead to a dynamic decision problem with state variable d correspond-

5Chetty (2008) finds that much of the search effect of unemployment insurance is concentrated among
those who are credit constrained, and also that lump-sum severance pay has a similar effect to Ul benefit
extensions (see also Card et al., 2007a).
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vacancy rate. He finds larger effects of Ul extensions on unemployment than does Mazumder
(2011), primarily attributable to reduced reemployment rather than reduced labor force exit.
However, these conclusions are based on the extrapolated effects of a reduction in the job
vacancy rate that is roughly twice as large as the range observed in the earlier period.

Daly et al. (2011), drawing on Valetta and Kuang (2010), contrast changes in the unem-
ployment durations of job-losers, many of whom are eligible for Ul benefits, and job-leavers,
who are not, over the course of the recession. They conclude that Ul extensions raised
the unemployment rate by 0.8 percentage points in 2009 and early 2010. This comparison
identifies the Ul effect in the presence of arbitrary changes in demand conditions, so long as
the two groups are otherwise similar. However, the collapse in the quit rate seen in Figure
2A suggests that Ul extensions may not be the only source of changes in the relative out-
comes of job losers and job leavers. If the remaining job leavers come largely from sectors
where job openings are plentiful while job losers come from those hit hard by the recession
(e.g., construction), the comparison between them will overstate any negative effect of Ul
extensions.

A larger estimate comes from Barro (2010), who assumes that the long-term unemploy-
ment rate in 2009 would have been the same as in 1983 if not for the Ul extension. Barro
concludes that extensions raised the unemployment rate by 2.7 percentage points. Grubb’s
(2011) literature review comes to quite similar conclusion, while Howell and Azizoglu (2011)
conclude that any effect is much smaller and primarily attributable to reduced labor force
exit induced by the UI job search requirement.

A final relevant paper is by Farber and Valletta (2011). That paper was written simul-
taneously with and independently of this one, but pursues a similar strategy of using recent
data and competing risks models to identify the effect of Ul on reemployment and labor
force exit hazards. Unsurprisingly, Farber and Valletta obtain very similar results to those
presented below. Relative to Farber and Valletta, | (a) explore several alternative speci-
fications that isolate different components of the variation in Ul benefits; (b) explore the
sensitivity of the results to unavoidable ad hoc assumptions made about expected benefit
availability; and (c) address an important discrepancy in the CPS data, discussed below,

that leads to drastic understatement of the long-term unemployment rate and that has the
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monthly, semi-annual, and annual frequencies, suggesting that many respondents round their
unemployment durations.

To minimize the misclassification problem, my primary estimates count someone who
is observed to exit unemployment in one month but return the following month — that is,
someone whose three-month trajectory is U-N-U or U-E-U — as a non-exit.’® This means
that |1 can only measure unemployment exits for observations with at least two subsequent
interviews. | have also estimated alternative specifications that count all measured exits or
that exclude many of the “heaped” observations, with similar results.}* | discuss these issues
at greater length in Section 6.

Finally, the CPS does not attempt to track respondents who change residences between
interviews. Mobility and nonresponse lead to the attrition of roughly 8% of the sample — and
10% of the unemployed respondents — each month. If Ul eligibility affects the propensity
to move (Frey, 2009; Kaplan and Schulhofer-Wohl, 2011), this could bias my estimates in
unknown ways. However, when | estimate my main specifications using mobility as the
dependent variable, | find no sign that it is (conditionally) correlated with my Ul duration
measures.

Table 2 presents summary statistics for my full CPS sample, which pools data for inter-
views between May 2004 and January 2011, matched to subsequent interviews in each of the
next two months. (Rotation groups that would not have been targeted for two follow-up in-
terviews are excluded.) Figure 5 presents average monthly exit probabilities for unemployed
workers who report having been displaced from their previous jobs (as distinct from new
entrants to the labor force, reentrants, and voluntary job leavers) over the sample period.
The overall exit hazard fell from about 40% in mid 2007 to about 25% throughout 2009
and 2010.1® The Figure also reports exit hazards for those unemployed 0-13 weeks and 26

weeks or more. The hazard is higher for the short-term than for the long-term unemployed.

13Fujita (2011) also recodes some U-N-U trajectories as U-U-U. I am grateful to Hank Farber for helpful
conversations about this issue.

14T am unable to address a related potential problem: although the CPS data collection is independent
of that used to enforce job search requirements, these requirements may lead some true non-participants to
misreport themselves as active searchers. This may lead my estimates of the effect of UI on reported labor
force participation to overstate the effect on actual job search.

15This is a lower exit rate than is apparent in the BLS gross flows data, which also derive from matched
CPS samples but do not incorporate my adjustment for U-N-U trajectories.
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Valletta, 2011). Using a sample that pools all of the unemployed, | estimate:
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= Djsiw + ;5D + Py, (nist’ €ist; '7) +€;5tPz (Zst; 5) + oy, (5)

where o, is a full set of state-month indicators and e;; is an indicator for whether individual
i is a job loser (and therefore presumptively Ul-eligible). P, (n;s, €:s:; Y) represents the
full interaction of the unemployment duration controls (4) with the eligibility indicator,
while e;,Pz(Zs; §) indicates that the relative labor market outcomes of job losers and
other unemployed are allowed to vary parametrically with observed labor market conditions.
The D, measure of the number of weeks available is calculated for everyone, eligible and
ineligible alike, and is entered both as a main effect that will absorb any correlation between
cohort employability and benefits and interacted with the eligibility indicator e;s;. The
causal effect of Ul duration is 6, and identified from covariance between Ul extensions and
changes in the relative unemployment exit rates of job losers and other unemployed who
entered unemployment at the same time, over and above that which can be explained via
the Z,; controls.

This specification has the advantage that it does not rely on parametric controls to
measure the absolute effect of economic conditions on job-finding rates. However, recall that
Figure 2A indicated that the quit rate has been low throughout the recession. If the ineligible
unemployed during the period when benefits were extended are disproportionately composed
of people who have relatively good employment prospects, the evolving prospects of the
population of ineligibles may not be a good guide to those of eligibles, leading specification
(5) to overstate the causal effect of Ul benefits. | attempt to minimize this by adding controls
for individual covariates — age, education, gender, marital status, and former occupation
and industry — to (5).

My third strategy returns to the eligible-only sample but narrows in on the variation
in Ul durations coming from state decisions about which EB triggers to adopt, using a
control function to absorb all other variation in D;,. | augment (3) with a direct control
for the number of EUC weeks available. This leaves variation only in EB benefits (and,

incidentally, eliminates my reliance on assumptions about job-seekers’ expectations of future
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EUC reauthorization, as the EB program is not set to expire). | also add controls for the
availability of EB benefits in the s—t cell under maximal and minimal state participation
in EB (as graphed in Figure 3), along with indicators for the status of each of the four
EB triggers.l” With these controls, the only variation in D;,; should come from differences
among states in similar economic circumstances in take-up of the optional EB triggers.

My final strategy turns to an entirely different source of variation, focusing on the in-
teraction between the number of available weeks in the state and the number of weeks that
the individual has used to date. Equations (3) and (5) model the effect of Ul extensions as
a constant shift in the log odds of unemployment exit, reemployment, or labor force exit;
in some specifications | allow separate effects on those unemployed more or less than 26
weeks. But this is a crude way of capturing the effects, which the model in Section 2.3
suggests are likely to be strongest for those facing imminent exhaustion that for those for
whom an extension only adds to the end of what is already a long stream of anticipated
future benefits. To focus better on this, | turn to a specification that parameterizes the Ul

effect in terms of the time to exhaustion:

99
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Here, d;s; = max {0, D;s;: — n;s:} represents the number of weeks of benefits remaining,
with T (:; ) a flexible function; I impose only the normalization that (0; ) = 0, implying
that Ul extensions have no effect on job searchers who have already exhausted even their
extended benefits. The second term in (6) is a full set of indicators for unemployment
duration, and the third is a full set of state-by-month indicators. There are two sources of
variation that allow separate identification of the effects of d and n, within state-by-month
cells, without parametric restrictions. The first is the nonlinearity of the mapping from D;;
and n;g to d;s: across-(s, t) variation in benefit availability has one-for-one effects on d;;
for those who have not yet exhausted benefits but not for those who have. Second, the

EUC expiration rules mean that the addition of new EUC tiers extends d for those who will

YThree of the triggers are described in note 5. The fourth is is activated when the 3-month moving
average TUR exceeds 8% and is above 110% of the minimum of its one-year and two-year lagged values.
States adopting optional trigger 3 are required to also adopt 4, which when activated provides an additional
7 weeks of EB benefits on top of the normal 13.
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its interaction with the duration and unemployment rate controls, as well as a “simulated
Ul duration” control that is common to both the job-losers and the job-leavers and designed
to capture any unobserved cohort effects that are common to both groups but correlated
with my Ul measure. Column 7 also adds the full vector of individual covariates, as a
guard against the possibility that there are important differences in employability between
the job-losers and the job-leavers comparison group. With or without these covariates, the
estimates indicate notably smaller effects than in columns 1-5.

There is no particular reason to think that benefit extensions have the same effects on
those near exhaustion as on those just beginning their spells. As a first step toward loosening
this assumption, in Panel B | allow D;, to have distinct effects on those unemployed more
and less than 26 weeks. The negative effect of D on unemployment exit is found to be
entirely concentrated among those unemployed 26 weeks or more, with estimated effects on
the shorter-term unemployed that are close to zero, never statistically significant, and in
many cases positive. The coefficients for the long-term unemployed are somewhat larger
than in Panel A, though the differences are small. The implied effects of Ul extensions on
exit hazards are smaller than those in Panel A in columns 1-5, but larger in columns 6 and
7, narrowing the gap between the two sets of specifications.

Table 4 presents several specifications aimed at gauging the sensitivity of the estimates
to the measurement of expected future benefits. Column 1 repeats the baseline specification
from Table 3, Panel B, Column 3. Column 2 replaces the anticipated Ul duration measure
with an alternative calculated under the assumption that all recipients expect the EUC
program to be extended seamlessly and indefinitely.?’ This leads to larger estimated Ul
effects, more than doubling the effect on the monthly exit rate.

Measurement error in the two benefit duration proxies is likely concentrated in the
months shortly preceding expiration of the EUC program, when the two expectations mod-
els yield quite different durations; the simulated benefit durations should match recipient
expectations much more closely in subsamples where the two expectations models are in

closer agreement. Column 3 presents a specification that builds on this intuition. | measure

but inefficient estimates of the a5 fixed effects for use in predicted exit probabilities.
2This is the measure used by Farber and Valletta (2011).
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the absolute difference between the Ds calculated under the two expectations models, and
interact this difference with the simulated benefit duration (using my “myopic” expectations
model). | interpret the D main effect in this specification — the effect of durations when
the two expectation models are in agreement — as indicating the causal effect of D, and
| interpret the interaction as a measure of the bias due to mismeasurement of D when
EUC expiration approaches. Point estimates for the main effects are intermediate between
those in Columns 1 and 2; the interaction coefficients are negative for both the short- and
long-term unemployed, but are imprecisely estimated.

Column 4 takes a different approach to the difficulty of forecasting EUC extensions:
I simply control directly for the (simulated) number of EUC weeks available. With this
control the only remaining variation in D comes from EB benefits, which are not directly
dependent upon EUC reauthorization. The estimated Ul effects are somewhat larger than
in my baseline specification but in the same general range.

Finally, Column 5 turns to my third strategy for identifying the Ul effect, using a control
function to isolate variation in EB benefits coming from state decisions about which version
of the EB triggers to use.?! | add to the Column 4 specification controls for the status of each
of the four EB triggers and for simulated EB benefits under the most and least generous
versions of the triggers. This inflates the coefficients, which indicate that Ul extensions
reduced the monthly exit rate by 3.1 percentage points.

Next, | explore the distinction between reemployment and labor force exit. Table 5
reports multinomial logit estimates of several of the specifications from Tables 3 and 4, using
three outcomes: Continued unemployment (the base case), exit to employment, and exit to
non-participation in the labor force. For the long-term unemployed, the results indicate
that benefit durations have negative, significant effects of roughly similar magnitude on
the logit indexes for both types of unemployment exit. For the short-term unemployed,

estimates indicate positive effects on reemployment and negative effects on labor force exit,

21dentification in this specification comes from variation in state take-up of a program that was for much
of the period under study entirely funded by the federal government. Insofar states that turned down this
free money — an important consideration seems to be the presence of a governor who was vocally opposed to
federal economic stimulus in 2009 — experienced sharper downturns in labor market conditions (conditional
on my controls), this strategy may lead me to overstate the effect of UIL. Of course, an association in the
opposite direction would lead me to understate this effect.
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row repeats the results from Table 5, column 2. Row 2 allows the Ul effect to differ for
those with initial durations under 26 weeks, exactly 26 weeks, and over 26 weeks, as there
is substantial heaping at 26 in the raw data (due, presumably, to rounding of durations
reported in months). Although point estimates (not shown) show that effects are largest for
those with exactly 26 weeks, this group is not large enough to change the overall average
exit hazards.

Row 3 offers another approach to investigating the impact of duration heaping: | exclude
from my sample anyone who reported a duration of exactly 26, 52, or 78 weeks when first
asked about his unemployment spell (in his first month in the CPS sample), as well as anyone
who reports an inconsistent duration from one month to the next.?2 This leads to larger
effects of Ul extensions on labor force exit, but does not change the substantive story. Row
4 excludes individuals who have been unemployed for less than 8 weeks at the first survey.
This reduces the precision of the estimates, and a test of the hypothesis that the effects of
Ul durations on labor force exit of the short- and long-term unemployed are both zero now
is only marginally significant (p=0.06). However, the basic pattern is again similar to that
seen earlier.

Row 5 explores the sensitivity of the result to the definition of unemployment “exit.”
Where my main specifications count only exits that don’t backslide into unemployment
the following month, in order to exclude those most likely to be spurious consequences of
measurement error in employment status, this specification counts all exits. This allows me
to expand the sample by over 50%, as | only require one follow-up interview to measure
exit. It raises the baseline hazards substantially, particularly for labor force exit, but has
little impact on the estimated effect of Ul extensions.

The remaining rows of Table 6 show estimates on different subsamples. Rows 6 and 7
show that the effect of Ul extensions is concentrated among prime-age workers; for workers
over 55, extensions appear to raise the unemployment exit probability (though only the
effect on reemployment is statistically significant). Rows 8 and 9 show effects by gender;

there is no clear pattern here. Rows 10 and 11 show that the labor force exit effect is con-

22That is, an unemployment duration of 9 weeks in interview 2 would be considered inconsistent unless
the individual reported in interview 1 being unemployed for between 3 and 6 weeks.
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centrated among non-college workers, though reemployment effects are similar for more- and
less-educated workers. Finally, rows 12 and 13 show that labor force exit effects are con-
centrated among workers in the construction and manufacturing sectors, where employment
was especially hard hit in the recession, while reemployment effects derive from workers
displaced from other sectors.

Next, | turn to my fourth strategy, as described in equation (6), allowing the effects of
Ul durations to operate through the time to exhaustion. As in the baseline specifications
earlier, | control for state and month indicators and a cubic in the state unemployment rate.
I also include an extremely flexible parameterization of the unemployment duration®®. As
discussed in Section 4, the time-until-exhaustion effects are identified due to variation across
state-month cells in the number of weeks available D,; — with one-for-one effects on d;;
only for those whose durations do not exceed the higher D value — and to variation in D;
across unemployment cohorts within cells due to the projected expiration of EUC benefits
at fixed calendar dates, which means that earlier unemployment cohorts expect to be able
to start more EUC tiers than do later cohorts.

I begin with a multinomial logit specification that allows for unrestricted d,s; effects.
The d coefficients from this specification are illustrated as the solid lines in Figure 6.2 The
reemployment coefficients, in the left panel, show a clear pattern of negative coefficients that
are perhaps falling as d;; falls toward about 10, then rise toward zero as d,; falls further.
This is consistent with the general pattern one would expect from reasonably parameterized
search models (see Section 2.3), with depressed search effort from those with many weeks
left and increasing effort as benefit exhaustion approaches that reaches a maximum value
at the time of exhaustion, with constant search effort thereafter.?® The labor force exit

coefficients, in the right panel, show a roughly similar pattern: Negative and fairly stable for

2The duration density gets thin at above one year, and most respondents seem to round their durations
to the nearest month. I thus include weekly duration indicators for durations up to 26 weeks and monthly
indicators thereafter, plus separate linear weekly duration controls within each of 8 bins (26-30 weeks, 31-40,
41-50, 51-60, 61-70, 71-80, 81-90, and 91-99).

24The maximum value of d;s in my sample is 83, but the frequency of individual values above 35 is often
quite low, so I show coefficients only for the lower portion of the distribution.

25The increase in the exit rate as d approaches zero is consistent with the presence of a “spike” in the
exit rate at or near the exhaustion of benefits (i.e., at d = 0 or d = 1; see, e.g., Katz and Meyer, 1990a).
The CPS data are not well suited to the identification of sharp spikes, however, as the monthly frequency
smooths out week-to-week changes.
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6 Simulations of the E ect of Unemployment Insurance EXx-

tensions

The results in Tables 3 — 7 indicate that the Ul benefit extensions enacted in 2008-2010
reduced both the probability that a Ul recipient found a job and the probability that he ex-
ited the labor force, with somewhat larger estimated impacts on the latter than the former.
Moreover, the results are quite stable across a variety of specifications that exploit different
components of the variation in Ul benefits. However, the magnitudes are difficult to inter-
pret. This section presents simulations of the net effect of the extensions on labor market
aggregates, obtained by comparing actual unemployment exit hazards with counterfactual

hazards that would have been observed in the absence of Ul benefit extensions.

6.1 Stocks and flows in the CPS

Extrapolation of the estimated hazards to the aggregate level requires confronting an impor-
tant limitation of the longitudinally linked CPS data: The exit hazards seen in the data are
inconsistent with the cross-sectional duration profile. Figure 7 illustrates this by plotting
survival curves computed in two different ways. The solid line uses the CPS as repeated
cross sections, without attempting to link observations between months. The estimated
survival rate to duration n of the cohort entering unemployment in month m is simply the
ratio of the number of unemployed observations in month m + n with duration n to the
number of unemployed observations in m with duration 0.2” To smooth the estimated rate,
I pool both numerator and denominator across all entrance months in calendar year 2008.
The dotted and dashed lines are Kaplan-Meier survival curves based on unemployment
exit hazards estimated from the linked CPS sample described in Section 3. The survival
rate to duration n is computed as ;:01 p(m +t, t), where p (X, t) represents the share of
unemployed individuals in month x at duration t who remain unemployed in month x + 1.

The dotted line uses two-month panels to estimate p, counting as survivors only those who

2In practice, the unemployment duration measure is in weeks, where the CPS sample is monthly. For
Figure 7, I compute the duration in months as floor("/4.3), where n is the duration in weeks and 4.3 is the
average number of weeks in a month. Note also that this construction does not constrain the survival curve
to be downward sloping, and indeed the data show upward slopes at 6, 12, and 18 months, presumably a
reflection of rounding in reported durations.
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report being unemployed in the second month (that is, only U-U transitions). The dashed
line uses my preferred survival measure, using a three-month panel to measure persistence
of exits and only counting exits between month 1 and month 2 where the person does not
return to unemployment in month 3 (that is, U-E-E, U-N-N, U-N-E and U-E-N transitions
count as exits between months 1 and 2 but U-E-U and U-N-U cycles are treated as survival
into month 2). As with the cross-sectional curve, both of the Kaplan-Meier curves are
computed by pooling all unemployment entry cohorts from calendar year 2008.

Both of the Kaplan-Meier survival curves are substantially below the curve computed
from repeated cross-section data. The most important contributor to this discrepancy is the
phenomenon highlighted in Section 3: It is not uncommon for an unemployed individual in
month t to report being out of the labor force or employed in t+1 and then unemployed again
(often with a long unemployment duration) in t + 2. While some of these transitions are
real, a large share appear to be artifacts of measurement error in the t+1 labor force status
(Abowd and Zellner, 1985; Poterba and Summers, 1986, 1984). The alternative Kaplan-
Meier survival curve based on the three-month panel substantially reduces the discrepancy
with the repeated cross section data.

Extensive exploration of the CPS data points to two other factors contributing to the
remaining discrepancy. The first is so-called “rotation group bias”: The measured unemploy-
ment rate is higher in the first month of the CPS panel than in later months, even though
each rotation group should be a random sample from the population (see, e.g., Bailar, 1975;
Solon, 1986; Shockey, 1988). Second, individuals starting a new unemployment spell often
report long durations. This phenomenon is particularly common when the employment spell
that precedes the entry into unemployment is short, suggesting that respondents may be
conflating what appear to be distinct spells into a longer super-spell. However, this does not
seem to be a complete explanation. In 2006 and 2007, for example, there are nearly 2,400
respondents observed to be employed for three consecutive months and then unemployed
in the fourth month; 10% of these report unemployment durations in the fourth month of

longer than 6 weeks.
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6.2 Reconstructing survival curves consistent with the observed stocks

A full econometric model of measurement error in CPS labor force status and unemployment
durations is beyond the scope of this paper. Instead, | use ad hoc procedures similar in spirit
to the “raking” algorithm that the Bureau of Labor Statistics uses in constructing the gross
flows data (Frazis et al., 2005) to force consistency between the Kaplan-Meier survival curve
and the cross-sectional duration profile. | take the view that the cross-sectional profile is
correct, and that differences between this profile and my (adjusted) Kaplan-Meier survival
curve are due to “late entries” into unemployment.?® | use two different adjustments; |
argue below that one approach is likely to lead me to somewhat overstate the effect of Ul
extensions while the other is likely to understate it.

Let u(m, n, s) be the count of individuals observed in month m in state s with duration
n (in months) obtained from cross-sectional data; let p(m, n, s) represent the probability
that an individual in month m in state s with duration n persists in unemployment by
month m + 1; and let p¢(m, n, s) be the counterfactual persistence probability that would
be observed in the absence of unemployment insurance extensions. Both p and p¢ are
obtained from fitted values from the exit regressions presented in Section 5.

The unemployed at duration n are the survivors from among the unemployed at n — 1

one month prior. This creates a link between the u () and p () functions:

u(mn,s)=u(m-1,n-1,s)p(m—-1,n—-1,s)+e(m, n, s). )

In population data without measurement error, the residual e (m, n, s) would be identically
zero. The actual residual in (7) has two components. The first is mean-zero sampling error,
which may cause the number of unemployed in newly entering rotation groups to differ from
the number rotating out. The second is the “late entry” phenomenon discussed above, which
leads to E [e (m, n, s)] > 0 for most n.

We wish to compare u(m, n, s) to the counterfactual unemployment u¢(m, n, s) that

would be observed had the persistence probabilities been p¢ rather than p. To do this,
28The Ul system tabulates the number of individuals who exhaust their (regular program) benefits each

month, providing an independent measure of survival. The implied exhaustion rates are much more nearly
consistent with the cross-sectional survival curve than with the Kaplan-Meier curve.
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The first adjustment — the second term on the right side of (11) — reflects differences
between the actual and counterfactual scenarios in unemployment persistence at duration
n — 1, while the second adjustment — the third term in (11) — captures differences in exit
at durations t < n — 1, multiplied by the probability of surviving from n—1 to n.

Neither assumption about the late entries is particularly plausible. First, there is no
reason to expect that the job search behavior of “late entrants” to unemployment will be
unaffected by Ul extensions, particularly if these late entrants are in part an artifact of
measurement error in the pre-unemployment labor force status. If the late entrants are in
fact affected, E€(n) < E (n) and G°' (n) > u®(n). This implies that the Ul effect inferred
from the comparison of u (n) with G¢! (n) will understate the magnitude of the effect of Ul
extensions.

On the other hand, insofar as the late entries reflect people cycling from unemployment
to non-participation and back, Ul extensions that reduce the flow from unemployment into
non-participation would also likely reduce the number of subsequent late entries. This would
imply e¢ (n) > e (n) and G? (n) < u®(n), so a Ul effect inferred from the comparison of u (n)
with G2 (n) will likely overstate the magnitude of the effect of Ul extensions on employment.
Thus, there is reason to think that the two counterfactuals should bracket the true effect of
Ul extensions (assuming, of course, that the effects of Ul extensions on exit hazards obtained

from the specifications in Section 5 are accurate).?®

6.3 Results

Figure 8 presents the two counterfactual simulations of the number of unemployed, using the
model from Table 5, Column 2 to construct p and p¢ and aggregating across all durations
at each point in time. The solid line shows the actual, non-seasonally-adjusted counts from
the monthly CPS. The two counterfactual simulations G¢! and G¢? are plotted as short and
long dashes, respectively. Counterfactual approach 1 indicates essentially no effect of the Ul

extensions, making the short-dashed line hard to distinguish from the solid “actual” series.

2State-by-month level estimates of E (n) and e (n) are extremely noisy. However, national-level monthly
estimates can be obtained by aggregating across states. The time-series relationship between E (n) and
UI benefit durations is robustly negative, consistent with the view that method 1 understates the effect of
UI extensions. The estimated relationship between € (n) and benefit durations is weaker and generally not
statistically significant.
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The one-period survival probability is then p;s; = [1 + exp (X;st5:) + exp (Xistﬁn)]_l and
the counterfactual survival probability used for the simulations in Panel B of Table 8 is
P, = [1+exp (XS, 8.) + exp (X&,5,)] ", where X¢, represents the explanatory variables
in the counterfactual scenario where benefits are fixed at 26 weeks. In Panel C, I use instead
pgt = [1+exp (Xisfe) + exp (sttﬁn)]‘l. Comparisons of simulations based on p;s; and
p¢., reveal how much of the overall effect revealed by the p;.;-p,, comparison is due to labor
force exit. The results in Panel C indicate that just turning off the effect of Ul extensions
on labor force exit reduces unemployment by more than half as much as did turning off
both Ul effects in Panel B.3! In other words, the majority of the effect of Ul extensions
on overall unemployment and on long-term unemployment operates through the labor force
exit channel, by keeping people in the labor force who would otherwise have exited, rather
than through reduced reemployment rates.

These last results must be interpreted with some caution, as they rest importantly on the
assumption of independent risks. With this assumption, an individual who is dissuaded from
exiting the labor force in one month has approximately a 13% chance of becoming reemployed
the next month, the same as would an individual who never considered abandoning his job
search. This is probably not realistic; one might expect that the unemployed with the worst
employment prospects are the most likely to exit the labor force. Thus, the results in Table
8, Panel C might overstate the share of the Ul effects that is attributable to labor force exit

decisions. Even so, it is clear from Panel B alone that any negative reemployment effect

must be small.

7 Discussion

The design of unemployment insurance policy trades off generosity to workers who have
experienced negative shocks against the disincentive to return quickly to work created by
the availability of generous non-work benefits. In bad economic times, displacement from a
job is a much larger shock, as it can take much longer to find new work. Moreover, insofar

as weak labor markets reflect a shortage of labor demand, the negative consequences of

31 do not report estimates for Strategy 2 in Panel C, as the multinomial logit version of this specification
is computationally intractable.
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Next, suppose that n; = 0 but nz.1 = 1. The former implies that

Vo (x) = maxu(0) — s+ p(s)Ve + 1—p(s) Vi ()

u(0) —s+dp(s)Ve
= max 13
s<0 1—0(1—-p(s)) (13)
for all 0 < x < d. Note that the right-hand ~side of (13) does not vary with X, so the left
side does not either. In particular, Vi (d) = Vy (d — 1). Moreover, because labor force exit
with s =5, < 0 is a feasible option with d + 1 weeks of benefits available, it must be the
case that Vi (d + 1) > Vy (d). Next, note that

Vp(d) < Vy(d+1)
= Vy(Sa1, d+1)

= u(®) ~811+30 pGu1)Ve+ 1—pEa1)Vy (d)
= Vy G, )+ (1 —pGar1)) Vo () —Vy(d-1)
< Vp@)+3d(—pGu1) Vo) —Vpd-1) , (14)

where the final inequali