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Abstract: Previous literature has found that tight labor market conditions during a job raise
wages. Using the Displaced Worker Survey from 1984 to 2006, we show that most wage gains
associated with good labor market conditions disappear at job loss. This provides strong evidence
for rigidities that drive a wegde between the marginal product of workers and their wage. We also
find that workers with higher wages due to tight past labor market conditions face higher risk of
layoff. These findings support an important role of persistent rigidities in the wage setting process
that are related to layoff decisions, thus providing micro evidence supporting the notion in that
employment contracts may exlain the Shimer (2005) ’puzzle’ of low variability of wages relative
to employment fluctuations.



1 Introduction

Recent work by Robert Shimer (2005) has stressed the difficulties of the standard Dale Mortensen
and Christopher Pissarides (1994) model in explaining the cyclical movement of unemployment.
As potential mechanism behind observed employment dynamics, several papers (e.g. Shimer 2004,
Robert Hall 2005, and Hall and Paul Milgrom 2008) have suggested rigidities in the wage setting
process that prevent wages from declining during an economic downturn. However, the ability of
wage rigidities to explain aggregate employment fluctuations crucially depends on their sources.
For example, on the one hand Hall (2005) finds that contractually rigid wages can generate move-
ments in employment of the right order of magnitude. On the other hand, Leena Rudanko (2009)
suggests that employment changes implied by implicit insurance contracts cannot reproduce ob-
served cyclical fluctuations.

Micro economic studies of wage dynamics provide a natural source of information as to the
extent and source of wage rigidities. For example, an increasing empirical literature has shown that
labor market conditions have persistent effects on workers’ wages during a job spellE] Specifically,
higher unemployment rates at the beginning of a new job have a negative effect on wages that
persists over time. But this negative effect is superseded if current labor market conditions improve.
The adjustment is asymmetric in the sense that starting wages on the job do not normally deteriorate
as labor market conditions worsen thus pointing to important rigidities in the wage process

These patterns of persistence have often been explained with the existence of implicit contracts
that insure workers against wage declines (See e.g. Milton Harris and Bengt Holmstrom 1982,
Jonathan Thomas and Timothy Worrall 1988, Beaudry and DiNardo 1991) thus decuppling them
from current labor market conditions. However, another long-standing hypothesis in labor eco-
nomics suggests that they can also be explained by differential human capital accumulation (e.g.,

Reder 1955, Okun 1973, Gibbons and Waldman 2006). Alternatively, it is straightforward to show

ISee Paul Beaudry and John DiNardo (1991), George Baker, Michael Gibbs, and Bengt Holmstrom (1994), James
Ted McDonald and Christopher Worswick (1999), Darren Grant (2003), Mario Macis (2007), Till von Wachter and
Stefan Bender (2007).

2A related earlier literature has estimated models of the covariance structure of earnings and hours to learn about
the determinants of wages (e.g., John Abowd and David Card 1989).



that they could also be explained by one-sided rebargaining of downward rigid wage contracts
(e.g., Malcolmson and MacLeod 1993) or due to job matching (e.g., Marcus Hagedorn and Iourii
Manovskji 2008). These alternative models have very different micro and macro economic impli-
cations for employment dynamics. However, it is difficult to distinguish between them based on
the dynamics of wages alone.

In this paper we use information on the incidence and cost of job displacement in order to
distinguish between alternative explanations for persistent wage gains resulting from good labor
market conditions. Our first test is based on the structure of wages after job loss. A key predic-
tion of the human capital view formalized by Gibbons and Waldman (2006) is that labor market
related wage gains should persist when workers lose their job. If they are caused by insurance con-
tracts or by rent sharing, however, the gains should disappear once the employment relationship is
terminated and a worker starts a new contract at a different employer

Our second test is based on the incidence of job displacement. If wage gains associated with
labor market conditions are driven by an increasing share of match-specific rents, then an employer
facing the necessity to lay off part of her workforce has an incentive to first fire workers with better
contracts. If on the other hand wage gains reflect human capital differences, and thus differences
in marginal productivity, there is no clear reason why these workers should be laid off ﬁrstﬁ

We implement both tests for the United States using data from the Displaced Worker Survey
from 1984 to 2006. We first confirm existing results regarding persistence of the effect of un-
employment rates at hiring, and show that the effect of initial unemployment rates is trumped by
that of the minimum unemployment rates during the job spellE] We then show that wages after a

job displacement do not depend on unemployment conditions relating to the lost job. The wage

3As further discussed below, this approach is related to recent studies using displaced workers to analyze the
presence of industry and occupation specific skills (e.g., Derek Neal 1995, Daniel Parent 2000, Maxim Poletaev and
Chris Robinson 2008).

“This also holds if the accumulated skill is specific to the job or the firm. Note that in this case, it will be lost at
job displacement, though it is not clear why wages should increase with accumulated firm specific human capital in
the first place.

SWhile the previous literature has used national unemployment rates, we use unemployment rates at the state level.
We also find that the pattern of adjustment to current labor market conditions is asymmetric, i.e. conditional on the
initial and minimum rate of unemployment the maximum unemployment rate during the job spell has no significant
effect.



gains associated with favorable labor market conditions are fully wiped out after a job displace-
ment. We also find that the history of unemployment rates pertaining to the lost job has no effect
on the incidence of employment, the number of jobs, or occupation or industry mobility after job
displacement. This implies that previous labor market history is not associated with accumulation
of skills that make workers more productive, more employable or less likely to switch industryﬂ

Our second test also rejects an explanation based on skill accumulation: workers that had par-
ticularly good labor market conditions during their job, and thus higher wages, have a significantly
higher probability of losing their job. The effect is quite strong: conditional on current unem-
ployment, a one percentage point reduction in the minimum unemployment rate during the current
job increases the probability of job loss in the following three years by one third of a percentage
point. Since an optimal contract should reward the firm for the insurance it provides, this find-
ing also tends to support an explanation based on rents over insurance contracts or job matching.
However, it is also conceivable that firms use layoffs in difficult economic times to renege on their
commitments stemming from insurance contracts

These findings have important implications for the micro and macro economic modeling of
the labor market. First, the evidence suggests that Beaudry and DiNardo’s (1991) seminal finding
indeed reflect true downward wage rigidities and not efficient changes in the wage structure due
to human capital, matching, or perfect insurance. Second, our findings imply that even if entry
wages are flexible, this overstates the degree of flexibility in the actual cost of new hires, which
is determined present discounted value of the wage profile during an employment relationship.
Third, we are the first paper to provide direct evidence that downward wage rigidities in the form
of persistent effects of past favorable unemployment conditions on wages lead to higher incidence
of job displacement.

The following section discusses the methodology of Beaudry and DiNardo (1991) and de-

This also suggests that past unemployment rate conditions are unlikely to be correlated with ability or skills
unobserved by the econometrician.

7In other words, our results reject the symmetric insurance contracts with complete commitment, but not necessarily
a model where firms credibility is derived from reputation. In this case, the firm may try to exploit turbulent economic
times such as recessions to layoff expensive workers at possibly little cost in terms of reputation. We are thankful to
Paul Beaudry for raising this point.



scribes additional implications of their implicit contracting model for labor market outcomes re-
lated to job displacement, which will be the basis for our empirical strategy. Section [3| describes
the data. In section 4] we present our test based on the effect of labor market conditions on post
displacement wages and job search. Our second test, whether wage premiums associated with past
unemployment conditions increase the risk of job loss, is at the center of section[5] In section | we
discuss how these pieces of evidence fit into models of insurance contracts and other views of the

labor market. The last section summarizes the results and concludes.

2 Insurance contracts, task specific human capital and rent sharing

In their influential paper Beaudry and DiNardo (1991) laid out a statistical model that describes
how under different assumptions about the labor market, past labor market conditions should influ-
ence current wages in different ways. Empirically, they showed that the that.the effect of the initial
unemployment rate is superseded by the effect of the minimum unemployment rate during the job
spell. We replicate this finding for over fifty years of job-entry cohorts from all U.S. states using
data spanning over twenty years, and find it to be quite robust. Beaudry and DiNardo interpret this
as evidence for the importance of implicit insurance contracts between employers and employees.
However what Beaudry and DiNardo did not do is to look at other outcomes apart from wages at
the current jobﬁ Other papers that support the implicit insurance contract view of the labor market
generally use the same methodology. Thus while it is comforting that the main finding of Beaudry
and DiNardo (1991) has been shown to be robust in various different settings, these replications
are only as convincing as far as one accepts the original testﬂ Furthermore it is unclear whether
such contracts are just efficiency enhancing by moving risk away from the risk averse actors, or
whether they may make reallocation of labor during a recession more difficult and thus leading to
inefficiencies on the macro level. In the following we will, therefore, use Beaudry and DiNardo’s

main statistical model and show how it can be extended to test for additional predictions of the

81n a later paper Beaudry and Dinardo (1995) also look at how hours vary over the business cycle and argue that
their finding is also consistent with insurance contracts.
Devereux and Hart (2007) is one exception to the pattern, who dont find this pattern for the UK.



implicit contract theory based on displaced workers.
Beaudry and DiNardo (henceforth BDN) use the unemployment rate as a measure of labor

market tightness and estimate the following model:
In(wiy) = U1+ U2 + min{Uh};,:tOB3 +Xi Q2 +€y, (1)

where w;; is the wage of individual i in year ¢, U; is the current unemployment rate, Uy, is unem-
ployment at the start of the current job, min{Uh};l:tO is the lowest unemployment rate since the
start of the job, X;; is a vector of controls and €;, the error term. BDN describe how this empirical
specification can distinguish between three different model of the labor market. In a simple spot
market model without task specific human capital, only current labor market conditions should
affect wages and therefore: B; < 0, Bo =0, B3 = 0. In a model with risk averse workers, risk
neutral firms and perfectly enforcible contracts (i.e. workers cannot easily get out of a contract;
BDN call this insurance contracting with costly mobility), the optimal contract only depends on
labor market conditions at the beginning of the job: B; =0, B, <0, B3 = 0. Finally, if contracts are
only partially enforceable, because workers cannot commit themselves not to leave if they get a
better outside offer, the optimal contract (BDN call this insurance contracting with costless mobil-
ity) is downward rigid and the wage increases only when the outside options are particularly good.
The current wage therefore depends only on the tightest labor market since the start of the job and
therefore: B; =0, B, =0, B3 < 0. BDN estimate this specification with CPS and PSID data and
find evidence for the last case.

The implicit contract theory of BDN has predictions that go beyond this basic specification. If
the wage premiums associated with tight labor market conditions purely represent a larger share
of the job specific rent then these rents should disappear if the employment relationship ends
exogenously and workers start new jobs where a new contract is bargained over.

We implement this test by estimating the following wage regression, which is a direct extension



of equation (], on a sample of displaced workers:
In(wiy) = U1 + U, B2+ Uy, B3+ min{Uh};f:,O Bsa+Xi Q+¢€is, )

where w;; is now the wage at the post-displacement job at time 7. The worker was displaced at time
t; from a job that started at time 7g. If the insurance contracting model is what explains the BDN
finding, then we would expect that labor market conditions during the lost job cease to have an
impact on wages after job loss and therefore B4 = 0. If on the other hand the BDN finding reflects
the fact that workers who experienced very tight labor market conditions have higher levels of
human capital we would expect that these tight labor market conditions continue to be correlated
with higher wages beyond displacement and therefore B4 < 0.

As a related piece of evidence, we analyze the effect of past labor market conditions on the
incidence of employment and job mobility after job loss. If past labor market conditions affect
skills, it is plausible that they should raise employment and reduce job mobility after job displace-
mentm A potential shortcoming of the test based on wages and re-employment probability is that
it cannot exclude that wage declines at displacement are due to the loss of industry, occupation,
or firm specific-skills. We therefore also analyze the effect of past unemployment conditions on
the incidence of industry and occupation mobility after a job displacement. If past unemployment
rates are correlated with occupation or industry specific skills, we would expect a reduction in the
propensity to switch occupation or industry.

The basic model of implicit insurance contracts does not explain how these contracts relate to
layoffs, which are clearly empirically relevant. In fact the low variability of wages in the light of
large variations in employment over the business cycle has emerged as a major puzzle to macro
economists. Hence, we also test how the probability of job loss is affected by past labor market
conditions. If past labor market conditions helped to raise workers’ share of rents these workers

are clearly less valuable to an employer than workers who claim a smaller share of the rents. In the

101n the literature on job displacement, more educated workers have been found to have higher employment rates
and lower job churning after displacement.



standard insurance model of Harris and Holmstrom (1982) or BDN the employers’ side of contracts
are enforcible and thus employers can neither lower the wage nor lay off workers (otherwise they
could use this threat to renege on the contract). Thomas and Worrall (1988) extended this model
to allow for limited commitment on the employer side, but even in this case there is no room for
layoffs, as contracts are simply renegotiated as the employers outside option constraint becomes
binding. Thus workers with higher premia due to favorable past labor market histories, should lose
these premia relative to other workers during bad times, but the models do not predict differences
in layoffs between these different groupsE-I

To test for such differences in layoff rates we estimate regressions of the following form:

P(JobLoss;) = U;B1 + U, Ba + min{Uh}ﬁl:m B3+ X Q+€;; 3)

The probability of job loss (during a short interval from time ¢ onwards) is allowed to vary
with the unemployment rate at time #, the unemployment rate at the start of the current job 7
and the minimum unemployment rate during the job. From BDN we know that the minimum
unemployment rate is positively correlated with wages at time ¢, so that this regression is an indirect
test of whether these wage premiums are related to larger probability of getting layed off. We will

explain the implementation of this test in more detail in section [3]

3 Data and Sample

We use data from the Displaced Worker Survey Supplement (DWS) to the Current Population Sur-
vey (CPS) for the years 1984 to 2006. In this time period the DWS has been conducted biannually
either in January or February. While the CPS is well known to empirical researchers, the structure
of the DWS requires a short discussion. The supplement was introduced to “determine the size

and nature of the population affected by job displacements.’ For this purpose the respondents

"1Grossman and Hart (1983) extended the basic insurance model to a setting with asymmetric information where
layoffs are necessary to signal the state of the employer. We will come back to this in sectio

12See http://www.bls.census.gov/cps/dispwkr/dwdes.htm. A series of papers has addressed measurement issues in
the DWS, e.g., Topel (1990), Farber (1997), Hildreth, Weber, and von Wachter (2008).



to the CPS are asked whether they lost a job in the previous 5 (before 1994) or 3 (after 1994)
years. If they answer yes, they are asked a number of questions regarding the characteristics of the
job that they left and their current employment. There are about 85,000 workers over the entire
sample period who lost their job. For these workers wages are available for the lost/left job and
the current job on a weekly level. Wages are deflated to prices of 1984 and we dropped top coded
wage observations. In line with the previous literature we restrict our sample to full-time workers,
but our main results hold through when part-time workers are included.

In order to test whether labor market conditions during a job affect the probability of job loss,
a population of workers who did not lose their job is required, in addition to the DWS respon-
dents. Furthermore, information on job tenure is required for this population. From 1996 to 2006
this is available in the “job tenure and occupational mobility supplement” of the CPS, which was
conducted in January or February. We use this to obtain a sample of workers for which we have
tenure information and information on whether they lost a job in the last three years. For this test
we therefore restrict our analysis to this later time period.

As an alternative source of information on job mobility we also use the Survey of Income and
Program Participation (SIPP). The SIPP has the advantage that it is a panel of workers that can be
observed before and after displacement, avoiding the potential of selection inherent in the analysis
of incidence of job loss in the DWS. On the other hand, only a limited number of SIPP panels have
information on reason for job mobility, leading to reduced sample sizes and a more limited range
of cohorts of job entrants The SIPP sample we use is described further in Section 5.

Unemployment rates were taken from two sources: monthly unemployment rates for each state
are taken from the website of the Bureau of Labor Statistics (BLS) for 1976 until 2006. These are
collapsed to the state year level by taking the mean over the months. The second source is data on

insured unemployment rates from the ETA Financial Handbook No 394@ This provides unem-

3The question about why the job ended is only available starting with the 1990 panel. The question experienced
a significant recoding in 1996. We recoded the answers in the two time periods to yield a consistent time series. To
make sure our results are not affected by the change, we have also rerun them separately before and after 1996.

14See the Employment and Training Administration’s website at
http://ows.doleta.gov/dmstree/handbooks/394/home.htm.



ployment rates on a yearly level for each state between 1947 and 1982. The rates are measured in
percentage pointsH

Table[I| presents variable means and standard deviations (in parentheses) for different samples.
Column (1) reports the means for all workers who reported having lost a job, the baseline sample
of the DWSColumn (2) reports means for the main estimation sample, i.e. all workers for which
the important variables are available (earnings and tenure at lost job, time of lost job, and where
the unemployment rates could be merged). Column (3) reports means for those workers in this
group who are employed again and report a wage at the time of the interview, which is the crucial
sample for our analysis of post-displacement wages. The size of this sample is a bit more than
30,000 individuals, substantial but smaller than the total number of displaced workers. However,
comparing Columns (1), (2) and (3), we find that sample means are very similar, giving us no

reason for concern. Columns (4) and (5) will be discussed in section [5}

4 Post-displacement wages and job search

To establish a baseline we begin by replicating BDN’s main findings using the DWS. For this we
estimate equation (I)) using all individuals in the DWS who were displaced from a fulltime job
in the previous 3 or 5 years. The wage on the left hand side is the last wage (weekly earnings)
prior to job loss. The vector of controls includes dummies for years since job loss, dummies for

the interview year, industry and state fixed effects, years of education, years of experience, tenure

SThe two sources are not quite comparable. In particular the insured unemployment rate is about 3 percentage
points lower than the BLS unemployment rate for the overlapping time period (1976 to 1982). To generate a long
consistent unemployment time series, we impute the BLS unemployment rates using the insured unemployment rates
between 1947 and 1976: Using the overlapping time period we regress the BLS unemployment rate on the insured
unemployment rate and a constant. The coefficient is about 1.05 and the constant is about 3 (The R-squared statistics is
about 60 percent and the graphical fit appears very good for most states). Using these two estimates we then compute
simple linear predictions of the BLS unemployment rate for the years before 1976 using the insured unemployment
rate. Thus we have unemployment rates for all states from 1947 to 2007. Note that we use the unemployment rate of
the state in which the person lives at the time of the interview to calculate the unemployment history during the lost
and the current job. In so far as the interviewed person has moved in the meantime this introduces some measurement
error. While this might in principle bias our results, the effects are virtually identical when we estimate them on the
sample of workers that report not to have moved after job loss.

16We compared the characteristics of this samples to that for all observations in the Jan/Feb CPS for all years. As
discussed in detail elsewhere, displaced workers are on average younger, slightly less likely to be female, and less
likely to be non-white. Among all CPS respondents in all years, 7.66% reported being displaced in the past 3 or 5
years.



at the lost job at the time of job loss, and dummies for the reason for the job loss (plant closed
or moved, slack work, and position/shift abolished). Standard errors are computed allowing for
arbitrary correlation of the error term within states.

Table [2| Panel A reports these regressions including the three unemployment measures sepa-
rately and simultaneously. The results are quite similar to BDN: The minimum unemployment
rate during a job has a highly statistically significant negative effect on wages. The coefficient is
-.024 in the specification that controls for all unemployment measures (Column 4) and thus of very
similar magnitude as in BDN, who report coefficients of -.036 in their CPS sample and -0.059 in
their PSID sample. It is also similar to results in Grant (2003), who finds coefficients of about -.02
to -.03 using various samples from the National Longitudinal Surveys. The coefficient on the un-
employment rate at the start of the job is negative and significant when put alone in the regression
(Column 2). Yet, as in BDN, it becomes very small when put in simultaneously with the minimum
unemployment rate. The unemployment rate at job loss has a positive sign in the full specification.
This may seem strange in the sense that it is the opposite of what a spot market may predict, but
this is likely caused by our sample selection of workers who get displaced in that period. Thus it
appears that in particularly bad times during the business cycle higher paid workers lose their job,
which we return to below[]

We now turn to our analysis of whether the wage increases associated with tight labor market
conditions are lost at job loss. Panel B of Table 2] shows the results from estimating equation (2).
The controls are the same as before. Unemployment at the time of job loss now shows a significant
negative effect on the post-displacement wage, reflecting the known result that losing a job at a
downturn of the business cycle is particularly bad for wages (e.g. see Jacobson, Lalonde, and Sul-
livan 1993, von Wachter, Jae Song, and Joyce Manchester 2008). Unsurprisingly, the coefficient

on the unemployment rate at the beginning of the lost job continues to be very small and is never

17A potential concern with the pooled specification in column 4 is that the unemployment rates we use may be
highly correlated, leading both to a potentially stronger role of classical measurement error and lower precision. In
fact, our standard errors rise somewhat. However, it does not appear that attenuation bias increases significantly.
Moreover, we should stress that none of our conclusions substantially rest on the pooled model and derive from the
specifications in which the unemployment rates are included separately.
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statistically significant. But most importantly, the coefficient on the minimum unemployment rate
shrinks significantly from panel A to panel B. The coefficient shrinks to 0.004 and is not statisti-
cally significant. Most of the wage gains due to tight labor markets are therefore destroyed by job
loss, as would be expected if they were caused by temporary rents associated with re-bargaining
of wages

Looking at the number of observations in Table [2{suggests a potential problem: While in panel
A, there are 44,091 observations, this shrinks to 31,109 in panel B. The difference is due to the
fact that a substantial fraction of job losers are not employed at the time of the DWS interview. If
the probability of finding a job is higher among workers for whom the Beaudry DiNardo effect is
smaller, this may explain the smaller coefficient on the minimum unemployment in panel B. The
last column of panel B of Table [2|avoids this problem by looking only at workers with a valid wage
at the lost job and at the time of interview. The regressions are the same as in the third column,
except that the wage change from pre to post displacement job, measured as In(w;) — In(wy,), is
now the right hand side variable, thus the coefficient on the minimum unemployment rate should
be -1 times the coefficient in Panel A if the wage premium is completely lost. In fact the coefficient
on the minimum unemployment rate is now positive: a one percentage point decrease increases the
wage loss by about 2.14 percent. Thus workers who had wage gains due to tight labor markets
experience larger wage losses at job loss by a similar magnitude as the BDN wage premium prior
to job lossm

There is another channel through which selection may affect our estimates. Suppose workers
are reluctant to accept jobs that offer wages below the level of their pre-displacement job. While
this may not be completely compatible with perfect information and rationality on the workers

side, this seems certainly possible (See Blanchard and Katz 1999). In this case workers with BDN

18 Kletzer (1989) and others have found that earnings losses rise with pre-displacement tenure. Longer tenure
durations also mechanically imply lower minimum unemployment rates. To avoid attributing losses in wage premiums
associated to job tenure to lower minimum unemployment rates during the job spell and thereby understating the role
of human capital accumulation, all our regression specifications control for pre-displacement tenure.

19 As a similar robustness check for whether our results are affected by selection we estimated the models in Panel
A Column 3 on the set of workers who are employed again at interview time. The coefficients are very similar to full
sample.
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type wage gains might take longer to find a job after displacement, and, conditionally on actually
holding a job a certain time after the job loss, their wages may well be higher. It is easy to test
for this, since this “insurance contracting with reservation wages” model would imply that the
probability of holding a job after displacement is lower for workers who faced tighter labor market
conditions during their old job. We therefore also estimate regressions as in equation (2) but with
the dependent variable being a dummy for holding a job at the interview timem

Table [3] shows the results from this regression. There is no indication that better labor market
conditions at the old job raise reservation wages. When controlling for all unemployment rates
simultaneously in column 1, the coefficient on the minimum unemployment rate is very small
and not significant. On the other hand, as expected, both the current unemployment rate and the
unemployment rate at job loss reduce the probability of employment@ Column 2 shows the same
specification with the number of jobs held since job loss as the left hand side variable. The
minimum unemployment rate prior to job loss also has no effect on the number of jobs held since
job loss. Thus, past unemployment histories neither help nor harm the reintegration of workers
into employment after displacement

Our findings are robust to many different speciﬁcations@ Most notably, we also included

20Note that if industry- or occupation-specific capital matters, workers may search longer for a job in their old
industry or occupation. This test cannot distinguish this explanation from that of reservation wages. We are thankful
to Daniel Parent for bringing this to our attention

2 The unemployment rate at job loss has been shown to persistently reduce employment prospects of displaced
workers. Note that the negative effect of current unemployment rates on job, industry, or occupation mobility is
consistent with the finding that the majority of job mobility is voluntary and pro-cyclical. The majority of job flows
are thus reduced by high unemployment rates.

22Note that the fact that past unemployment rates do not affect employment alleviates the concern that the coef-
ficients on the minimum unemployment rates in the regression of displaced workers are biased towards zero due to
selective participation. One way to deal with this concern directly is to include all workers who were displaced and
set their wages to zero if they are not employed at the time of the interview. This means of course that one cannot use
log wages on the left hand side, so we estimated equation (2) putting levels of wages as the dependent variable. The
results are reported in the appendix and confirm our main findings.

23The fact that past labor market history has no effect on employment and wages after job loss suggests that past
unemployment histories are not strongly correlated with unobserved skills. For example, Lori G. Kletzer (1989) found
that wages after displacement are correlated with length of job tenure at the lost job, a fact that can be interpreted as
suggesting tenure is correlated with unobserved ability.

2*We have also estimated a series of regressions where the unemployment rate has been interacted with a dummy for
different subgroups (available in the appendix). The effect of the minimum unemployment rate on pre-displacement
wages is higher for high education, female, non-unionized workers. The effect on post displacement wages is insignif-
icant for all subgroups, expect for very low tenure workers (less than 3 years), among whom we do find a lasting effect
beyond job loss.

12



the maximum unemployment rate occurring during the job spell as an additional regression con-
trol into our models. The maximum has no significant effects in any specification, nor does it
affect the remaining coefficients. It appears that employers cannot bargain workers’ wages down-
wards in periods of high rates of unemployment, consistent with the literature on downward wage
rigidity As a further robustness check we redid this analysis using a measure of labor market
tightness on the industry level. Since industry unemployment rates are not available far enough
into the past we used deviations in industry employment from trend as a proxy for labor market
tightness. The results (available in Appendix Table [A-8)) are quite consistent with the results from
state unemployment rates: if the maximum industry employment (this corresponds to the mini-
mum unemployment rate, since positive deviations are tight labor market conditions now) is one
percentage point above trend, the pre-displacement wage is about 3 percent higher, but there is no

effect on the post-displacement job and wage losses increase by 2.5 percent.

S Wage premiums and risk of layoff

We now turn to our test of whether the persistent effects of unemployment rates on wages translate
to an effect of labor market conditions during a job on the probability of job loss. The ideal setting
for this would be to follow a cohort of workers who start a job at the same time and then see how
job loss within these cohorts is related to the labor market conditions during their jobs. In this
case the test would be whether workers who had very favorable labor market conditions, and thus
were able to bargain for higher wages, have a higher hazard of job loss conditional on current labor
market conditions.

The structure of the DWS does not allow for such an empirical model but it is possible to
approximate this. All workers in our data are asked whether they lost a job in the previous 3

years. We therefore select a sample that consists of all individuals that reported losing a job in

Z>Without any other unemployment rate, the effect of maximum unemployment during the job spell has a statisti-
cally significant negative impact (for the same sample and specification as Table |2} Panel A the coefficient is -0.0088
with standard error of 0.0023). In the pooled model with additional unemployment rate indicators (parallel to col-
umn 4), the maximum unemployment rate has an insignificant positive effect without changing the value of the other
coefficients (the coefficient is 0.004 with standard error of 0.003).
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the previous 3 years and who were employed at their pre displacement job three years ago. We
then select another sample of individuals who report having been continuously employed for at
least 3 years at their current job. As described in Section 3, this is available starting in 1996. We
thus have a sample for which at time 7 — 3 we know tenure at the job they held at that time. This
sample is nearly representative of the workers that held a job at time 7 — 3, the only missing group
are workers that did not lose a job but switched jobs for other reasons in the last three years, or
workers who lost a job but were only very briefly employed at the lost job. Table [I] Column (4)
shows the sample of all workers for which we can calculate tenure at time 7 — 3 at the job they
were holding then. Column (5) shows the same group plus the workers for which we are not able to
calculate tenure at time 7 — 3 but that are employed at the interview time and have at least 3 years
of potential experience. These workers should ideally be included in our estimation sample if they
were employed at T — 3. This group is only about 10 percent larger than the group in Column (4)
and has very similar characteristics. The one group that should be included but is still omitted from
this are workers who were employed at 7' — 3, left their job (without being displaced), and are not
employed at the time of the interview. It seems likely that this group is not very big Overall, we
take the fact that Column (4) and (5) look fairly similar as suggestive evidence that the bias from
omitting this group is not very big. Since this may not be satisfactory, we will include this group
in our analysis based on the SIPP.

For this set of workers at time 7 — 3 we compute the following labor market condition mea-
sures: the unemployment at the beginning of that job, the unemployment at 7 — 3, and the mini-
mum unemployment in between. We regress a dummy for whether a worker will lose his job in

the next three years (i.e. T — 3 until interview time 7") on these unemployment measures:
P(JObLOSS,"T) = UT—SBl + UTO [32 + min{Uh}£;%0 [33 —|—X,'7TQ +&r @

From BDN we know that min{Uh}L_%o is negatively correlated with wages at 7' — 3. If this corre-

6 Just taking all non-employed people would be a bad proxy for this group, since many of the non-employed were
also non-employed at T — 3.

14



lation is due to re-bargaining over search rents when outside job offers arise, rather than reflecting
productivity differences or insurance contracts, then firms have an incentive to lay off these work-
ers first and it should be the case that: B3 < 0. On the other hand, if the correlation is due to human
capital differences or insurance contracts there is no such incentive and we expect B3 = OE]

Table 4] Column 1 presents results from estimating equation (4) as a linear probability model
(the results are very similar for probit estimation). While, not surprisingly, the unemployment
rate at time 7 — 3 has a significant positive effect on the probability of losing a job in the next
three years, the minimum unemployment rate between start of the job and T — 3 has a significant
negative effect. Thus workers who had very favorable labor market conditions during their job, and
thus higher wages, have a higher probability of losing a job. This is consistent with re-bargaining
in the context of job search, since the wage gains associated with better labor market conditions
provide an incentive to firms to lay off these workers first. On the other hand, if wage premiums
were purely caused by human capital differences there would be no reason they would lead to
higher risk of job loss@

To ascertain that our results are not driven by the structure of our DWS sample, we replicated
our analysis with the SIPP. The SIPP consists of several separate panels, each of which starts
surveying a sample of workers in a year and repeatedly interviews them for several years. While
the exact follow up period varies between panels, we use the first 32 months for each SIPP from
1990 to 2001@ Our data spans 15 years and we have valid information for about 86,000 workers

that we observe in the first and the last month of the 32 month period. Since the nature of the

?Note that since job tenure is an important determinant of job separation, our specifications also include a flexible
polynomial in job tenure.

28 Alternatively, one can look at future tenure durations given the labor market conditions early during a job. Going
to the DWS again, we select a sample of workers who were employed for at least 5 years at the job from which they
were displaced. We then estimate a model for how many more years they stay at this job conditional on the labor
market conditions during the five years. Thus we regress tenure on the unemployment rate at the beginning of the job
and on the minimum unemployment rate during the first 5 years. We also control for the demographic controls we had
before (experience is now experience at the beginning of the job) plus state and year dummies. The results suggest
that the unemployment rate at the start of the job and the minimum unemployment rate are both positively correlated
with future tenure, as would be expected if higher bargained wages increase the probability of layoff. Consistent with
costless re-bargaining the minimum unemployment rate has a larger coefficient.

2This is the longest time period that is available for all panels in this period. In particular these are the 6 Panels:
1990, 1991, 1992, 1993, 1996, and 2001. The 2004 Panel has only information for the first 16 months after the start
of the Panel and before 1990, several important variables are missing.
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SIPP sample and the years it covers is different from the DWS sample, in a first step we replicated
our main analysis of wages. When we use all available information from the SIPP to replicate the
BDN specification (see Appendix A-2), the estimated effect of the minimum unemployment rates
on wages is very similar to what we found in Table 2] Even when we focus on the sub-sample
of displaced workers, we find very similar coefficients. However, since the sample is now much
reduced (a tenth of the DWS sample), we lose statistical significance.

We then used the SIPP sample to reproduce the analysis of the effect of past unemployment
conditions on job displacement in Table 4] Column 1. In addition, we present two sets of models
with different follow-up duration. Since the SIPP has a true panel structure, we know the exact
job tenure of all workers in the first month of the panel, which we use as our baseline. For this
job we then compute our measures of labor market conditions and estimate the effect of these
conditions on the probability of job loss over the following 32 month period. The message from
the alternative specifications based on the SIPP is clear: the larger the minimum unemployment
rate on the lost job, the higher the probability of job displacement. The magnitude of the estimate
from the linear probability model is very similar to that of the DWS. A three point decline in the
rate of unemployment (roughly the difference in unemployment from a through to a peak) leads to

an increase in the risk of job displacement of about one percentage point@

6 Discussion and Implications

The micro and macro economic implications of BDNs main finding of lasting effects of past un-
employment conditions on wages depend crucially on the underlying determinants of persistence.
For example, cyclical improvements in human capital, a cyclical job matching process, or a pure
insurance model of wage-setting are all consistent with a persistent effect of the minimum unem-
ployment rate during a job spell on wages, but imply that the employment relationship is efficient.

On the other hand, models of imperfect insurance, hold up or norms can imply that rigid wages

300ur findings are consistent with results in Grant (2003) that the minimum unemployment rate during a job reduces
quits. Clearly, if workers earn temporary rents, they have less incentive to quit their job, whereas no such incentive
is present in the case of human capital accumulation. Unfortunately, our sample sizes are too small to break up the
analysis by further reasons of job separation.
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will lead to layoffs. Our findings help to discriminate between these alternative explanations of
BDN:ss stylized fact, and support an important role for true wage rigidities. This conclusion has
important macro economic implications, which we summarize at the end of this section.

A long-standing hypothesis in labor and macro economics recently formalized by Robert Gib-
bons and Michael Waldman (2006) suggests that jobs created in better times may offer greater
opportunities for skill accumulation@ This suggests that wages may rise persistently in good
times because workers accumulate skill If these skills are general, cyclical wage improvements
should not be lost in the case of layoff and should not affect layoff risk. Neither of these predic-
tions is borne out by our findings. If, on the other hand, part of the accumulated skills is specific
to the work place, they might be lost at job displacement. This is unlikely to be the case, partly
because in this case layoff risk should decline not increase, partly because this should reduce the
propensity to switch occupation or industries, and lower earnings losses for those staying in the
same industry after layoff; neither of these implications is supported by our findings. In fact, in our
SIPP sample (Panel B of Table 3) tight past labor market conditions are associated with an increase

in the probability of switching industries after layoff We should stress that our results do not

31Early descriptions of such a pattern of skill-upgrading and some evidence can be found in Melvin W. Reder (1955)
and Arthur M. Okun (1973).

32Gibbons and Waldman (2006) focus more on the cohort effects in Baker, Gibbs and Holmstrom (1994), but they
emphasize at several points that this can be easily extended to the Beaudry and DiNardo (1991) findings. In footnote
20 on page 78 they outline explicitly what such an extension would look like. In brief, Gibbons and Waldman propose
an alternative explanation for the finding that 3; =0, B> =0, B3 < 0. In their model there are two job levels to which
workers can get assigned. A worker’s productivity on each job level depends on her human capital. The first level has
a relatively high baseline productivity (the productivity if workers have no human capital) but productivity increases
only slowly with additional human capital. The second level has lower baseline productivity but higher returns to
human capital. Human capital increases with experience so that it is generally preferable to have young workers in
the first level jobs and promote them once their human capital reaches a certain threshold. However, jobs are thought
to involve different tasks and there is a task specific component to human capital. Thus of two otherwise identical
workers on a job level, the one who has been on the job level longer will be more productive. A worker who remains
longer on the lower job level both becomes more productive on this level and has less to gain from moving to the higher
level, since there are fewer periods before his career ends. It thus can even occur that a worker whose promotion gets
delayed may subsequently never reach the next job level. Even if she eventually does, she will have less experience
and thus be less productive on that job. The labor market is thought of as a perfectly competitive spot market and
workers are paid their marginal product. In order to explain cohort effects or the pattern found by BDN, it is necessary
to assume that during upturns of the business cycle it is more profitable to promote current workers to the higher job
level.

33 Another implication of the Gibbons and Waldman model is that whether a worker can make use of his task
specific human capital may depend on whether he can find jobs that require these specific skills which in turn may
depend on current labor market conditions. To see whether this may be the case we estimated our main models of
post-displacement wages and wage losses but added an interaction term of the minimum the contemporaneous unem-
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imply that job losers do not lose some form of specific human capital. Yet, it does not appear that
human capital accumulation is strongly associated with external labor market conditions during
the job spell in the sample we study.

Another common view of career progression suggests workers earnings increase with time in
the labor market through search for better job matches (e.g., Burdett 1978, Manning 2006). In
the case of on-the-job search, over time only the best job matches survive. The existing literature
has suggested that this form of selection can explain increasing tenure profiles (e.g., Abraham
and Farber 1989, Topel 1991, Altonji and Williams 1997). Similarly, if job offer arrival rates are
pro-cyclical, then when times are good only the best job matches survive leading to a positive
correlation of minimum unemployment rates and wages (Hagedorn and Manovskji 2009). At a job
displacement such a search rent is lost because workers again have to start searching for a good
job match. Thus, if selection of this kind were to explain BDNs main finding, this could explain
our first main finding that persistent wage premiums related to past business cycle conditions are
lost at displacement. However, in a matching model wages are again based on a workers marginal
product, and there should be no incentives for firms to lay off workers with high wage premiums.
This is again not compatible with our second main finding.

A third explanation of persistent effects of unemployment rates on wages is the class of in-
surance models based on Harris and Holmstrom (1982) suggested by BDN themselves. In BDNs
preferred version, firms can credibly commit to a wage schedule, while workers can not, and will
renegotiate wages upward when better labor market conditions arise. Although this is typically not
discussed explicitly, it seems workers should be protected from layoffs in this model. Otherwise,

firms would face an incentive to renege on the insurance contracts, even though they are implicitly

ployment rate as independent variable (The results are available in Appendix Table 7). While one has to be cautious
in interpreting regressions with 5 unemployment rate measures that are bound to be highly correlated, the results seem
to weakly in line with this story: in the post-displacement wage model the interaction term is positive (0.00381) and
significant. However the effect is very small: the model implies that when the current unemployment rate is below 6.2
percent, the minimum unemployment rate at the previous job continues to have an effect at current wages, however the
marginal effect is small (e.g. around -.0012 at a current unemployment rate of 3 percent). Furthermore, in the model
of wage losses the interaction term is not significant. Since it is clear from our main results that on average wage gains
are completely lost, we interpret this as weak evidence that there may be some task upgrading associated with tight
labor market conditions but that this can at best explain a very small fraction of the wage increases observed by BDN.
We are grateful to Michael Waldman for suggesting this additional test to us.
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remunerated for the provision of insurance by lower average wages. Thus, although this explana-
tion is consistent with our first result, it is not supported by our second finding of increased layoff
rates for workers exposed to lower past unemployment conditions.

Clearly, it may be that employers also cannot enter fully binding agreements, such that the
wage contract is reneged when outside options of the employer is binding (Thomas and Worrall
1988). In this case, layoffs or separations occur when the outside options of employers and workers
cross and there is no more match surplus. However, since contracts are automatically reneged
when one option binds, all workers would hit this point at the same time independent of their past
employment history. Thus in its pure form the model is not consistent with higher-rent workers
losing their jobs, although it may be that this implication could be obtained in an extended version
of the model. However, a piece of evidence against this version of the insurance model (and any
model in which firms can renege on wage contracts) is that the maximum unemployment rate over
a job spell is not correlated with current wages, suggesting firms do not bargain wages downward
when their outside options bind.

None of these three models is consistent with both of our main findings. One explanation that
does predict the structure of earnings losses at displacement and the determinants of layoffs we
find are wage rigidities based on employment contracts. Although the two benchmark models of
wage contracts hold up (Malcolmson and MacLeod 1994) or insurance (Harris and Holmstrom
1982) do not incorporate a role for layoffs, natural extensions could explain our findings. For
example, in the insurance model of Grossman and Hart (1983) layoffs arise from the presence of
asymmetric information about the firms underlying productivity. Alternatively, it could be the case
that whenever the outside option of the firm worsens, this happens so dramatically, that wages
do not fall and instead lay-offs occur directly. Essentially, the outside option of the employer is
immediately below the outside option of the workers, in which case those workers with the highest
rents are laid off first. This could explain why we do not observe much responsiveness with respect
to the maximum wage.

Another explanation for both of our main findings is the presence of social norms leading
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wages to be downwardly rigid. For example, workers may be afraid of being cheated or simply
dislike wage cuts. The role of such preferences has a long standing tradition in labor economics
(e.g., Akerlof, Perry, and Dickens 2000) and has been found to be relevant in survey evidence (e.g.,
Bewley 2002) and laboratory studies (e.g., Falk and Fehr 1999). An explanation based on norms
is of course perfectly complementary to an explanation based on contracts or bargaining. For
example, norms may be endogenous and may arise to solve the asymmetric information problem.
Similarly, in typical search models, employers and workers are assumed to bargain over the sharing
of the rent arising from their match (e.g., Dale Mortensen and Christopher Pissarides 1999). Cahuc,
Postel-Vinay, Robin (2006) have extended this model to the case in which workers can renegotiate
existing wages based on outside offers from other firms. Since it is reasonable to assume workers
are more likely to obtain an outside bid in a tight labor market, if wages are downwardly rigid,
either because of norms or contracts, such a model would yield a natural explanation for our main
findings.

This discussion suggests that the only explanations of both BDNs original result and our two
additional findings that wage premiums from low past unemployment conditions are lost at dis-
placement and increase the likelihood of layoff are based on models implying true downward wage
rigidities, such as norms or certain types of contracts. This has potentially important implications
for the ongoing debate in macro economics over the sources of employment fluctuations.

First, our findings suggest that wages of employed workers are downwardly rigid in the course
of an employment spell. Second, these results imply that even if entry wages are flexible, this
overstates the degree of flexibility in the actual cost of new hires, which is determined present
discounted value of the wage profile during an employment relationship. Instead of being solely
determined by the current marginal product, the cost of new hires and with it the hiring rate
is determined by the expected time-path of the minimum unemployment rate during a job spell.
Third, we provide direct evidence that downward wage rigidity actually leads to job displacement.

These findings are relevant in that they speak to potential channels that may help to resolve

the so-called Shimer (2005) 'puzzle’, referring to a lack of employment volatility in the canonical
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Mortensen-Pissarides matching model. A key channel dampening employment fluctuations in the
model is that wages are free to adjust to demand or supply shocks. Hall (2005) and others have
suggested that wage rigidities may amplify the effect of such shocks on employment volatility.
The findings of this paper, based on earnings changes at job displacement, suggest that Beau-
dry and DiNardo’s (1991) seminal finding indeed reflect true downward wage rigidities and not
efficient changes in the wage structure due to human capital, matching, or perfect insurance. We
are also the first paper to provide direct evidence that downward wage rigidities in the form of
persistent effects of past favorable unemployment conditions on wages lead to higher incidence of

job displacement.

7 Concluding Remarks

Increasing evidence suggests that temporary labor market conditions have persistent effects on
wages while workers are on the job. Hence, the effect of labor market conditions at hiring is super-
seded by the minimum rate of unemployment in the course of the job match. Several competing
models of wage setting can explain this phenomenon. While these models have similar implica-
tions for wages, they represent very different views of the labor market and have different macro
implications.

We test between the different explanations by analyzing the incidence and structure of earnings
losses at job displacement. Using data from the Displaced Worker Survey covering layofts occur-
ring over twenty years, we find that wage premiums associated with past labor market conditions
fade completely at job loss, consistent with an explanation that wage rigidities drive a wedge be-
tween worker’s marginal product and wage. Our second main results, that lower unemployment
rates during the job significantly increase the risk of layoff, indicates that these ridgidities indeed

represent important frictions and are not purely efficiency enhancing.
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Table 1: Characteristics of Analysis Samples of Displaced Workers and Comparison to
Current Population Survey

1 2 3) “ 4)
All LostJob Reemployed Job Loss Risk Comparison
DWS Sample Sample Sample Sample
Sample for regressions in Table 2 Table 2 Table 4
Panel A Panel B (first Column)
Number of observations 85344 44091 31109 168134 189825
Panel A: Outcome variables
Weekly earnings at current job 293.0 312.0 315.5 343.8 3394
[199.6] [201.3] [205.0] [237.5] [234.1]
Weekly earnings at lost job 326.0 368.0 369.9 402.8 397.8
[233.2] [233.9] [226.2] [248.3] [247.3]
Wage loss after displacement -43.66 -60.10 -56.71 -67.52 -63.68
w(t) —w(ty) [182.9] [185.7] [185.2] [200.4] [198.3]
Lost or left job in last 3/5 years 1 1 1 0.0733 0.107
Panel B: Demographics
Years of education 12.93 12.87 13.15 13.74 13.69
[2.415] [2.427] [2.323] [2.311] [2.342]
Potential experience 20.53 21.18 20.14 25.10 24.34
[12.70] [12.08] [11.11] [11.01] [11.30]
Married 0.611 0.647 0.648 0.711 0.694
Race non-white 0.145 0.133 0.121 0.134 0.138
Parttime at current job 0.156 0.128 0.177 0.0105 0.0100
Female 0.432 0.389 0.374 0.415 0.416
Panel C: DWS Variables
Number of jobs since job loss 1.669 1.665 1.631 1.399 1.386
[0.996] [0.986] [0.957] [0.797] [0.789]
Occupation Switch 0.721 0.709 0.702 0.564 0.560
Industry Switch 0.773 0.766 0.763 0.668 0.663
Tenure at lost job 5.484 5.632 5.275 7.726 7.456
[6.816] [6.709] [6.159] [7.700] [7.747]
Panel D: Unemployment Rates
Contemporaneous 5.936 6.122 5.881 4.849 4.852
unemployment [1.784] [1.823] [1.735] [1.128] [1.128]
Unemployment at beginning 6.376 6.414 6.302 5.764 5.733
of lost job [2.061] [2.069] [2.054] [1.826] [1.813]
Unemployment at job loss 6.552 6.529 6.272 5.209 5.200
[2.192] [2.202] [2.112] [1.265] [1.263]
Minimum unemployment 5.317 5.329 5.220 4.387 4.401
during lost job [1.657] [1.661] [1.623] [1.173] [1.174]

Sample means (and standard deviations in parentheses) for different subsamples used in the paper. Column (1) shows variable
means for all workers in the CPS who reported having lost a job in the previous 3 or 5 (prior to 1994) years. Columns (2) shows
the sample of those workers who were employed fulltime at the lost job and with valid information on tenure and earnings at lost
job, time of job loss and unemployment rates during lost job. Column (3) restricts this sample further to workers who are employed
again at the time of the survey who have valid earnings. Column (4) shows workers in the period 1996 to 2004 for whom tenure
can be calculated 3 years prior to the interview. Column (5) comprises the workers in Column (4) plus all workers that are currently
employed fulltime with more than 3 years of experience.
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Table 2: Effect of Past Labor Market Conditions on Wages

Panel A: Dependent variable: Log of wage at lost job - Beaudry DiNardo Specification

ey @) 3) “)
In(wy,) In(wy,) In(wy,) In(wy,)

Unemployment at job loss -0.00410 0.00422

(0.00281) (0.00315)
Unemployment at beginning -0.0125%%* -0.00261
of lost job (0.00159) (0.00219)
Min unemployment during -0.0244**  -0.0240%**
lost job (0.00274)  (0.00435)
Observations 44091 44091 44091 44091
Panel B: Dependent variable: Log of wage at current job and change in log wage

ey 2 3) “) &)
In(wy) In(wy) In(wy) In(wy) In(w;) — In(wy,)

Unemployment at job loss -0.0117%* -0.0129%** -0.00929*

(0.00289) (0.00338) (0.00424)
Unemployment at beginning -0.00341 -0.00373 -0.00108
of lost job (0.00172) (0.00306) (0.00330)
Min unemployment during -0.00736*  0.00447 0.0214**
lost job (0.00361)  (0.00649) (0.00631)
Contemporaneous 0.00417 -0.00209  -0.00148 0.00418 -0.0252%%*
unemployment (0.00389)  (0.00405) (0.00399)  (0.00404) (0.00364)
Observations 31109 31109 31109 31109 27073

Significance Levels: * p<.05 ** p<.01, standard errors clustered on state level. Regressions control for education (quadratic
polynomial), experience (quadratic polynomial), tenure (cubic polynomial), union at lost job, nonwhite, female, married, years
since job loss, reason for job loss, part-time at lost job, state, year, and industry Data: CPS Displaced Worker Survey 1984 - 2006,
Unemployment is measured yearly on state level. 7 is the survey time of the DWS, 7, the time just prior to the job loss.
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Table 3: Effect of Past Unemployment on Job Search Outcomes - Probit

Panel A: CPS - Displaced Worker Survey

ey 2) 3) “)
Currently  # Jobs since Industry Occupation
Employed Job Loss Switch Switch
Unemployment at job loss -0.00405* 0.00372 0.000479 -0.00111
(0.00195) (0.00564) (0.00315) (0.00270)
Unemployment at beginning 0.000976 0.00244 0.00145 0.00414
of lost job (0.00231) (0.00371) (0.00244) (0.00222)
Min unemployment during 0.000695 0.00692 -0.00285 -0.00740
lost job (0.00347) (0.00752) (0.00436) (0.00436)
Contemporaneous -0.0174%* -0.0100 -0.00370 -0.000255
unemployment (0.00245) (0.00578) (0.00244) (0.00357)
Observations 45810 34659 30898 30875
Mean of Dep. Var. 0.612 1.642 0.763 0.702
Panel B: SIPP
ey 2 3) “)
Industry Industry Occupation  Occupation
Switch Switch Switch Switch
All Displaced All Displaced
Unemployment at beginning 0.00285%* 0.0189* 0.00130 0.00804
of job (0.00130) (0.00938) (0.00164) (0.00963)
Min unemployment between beginning -0.00754**  -0.0575%%* -0.00395 -0.0150
of job and first month of panel (0.00289) (0.0187) (0.00384) (0.0188)
Unemployment in first month 0.00166 -0.0167 0.00222 -0.00650
of panel (0.00301) (0.0155) (0.00364) (0.0122)
Observations 75079 3189 75101 3193
Mean of Dep. Var. 0.219 0.527 0.241 0.484

Significance Levels: * p<.05 ** p<.01, standard errors clustered on state level. Coefficients are marginal effects from probit regres-
sions of the dependent variable on measures of temporary labor market conditions during the lost job. Controls are the sames as in
Table 2. First month refers to first month of the SIPP panel. Data: CPS Displaced Worker Survey 1984 - 2006 and SIPP 1990 to 2001.
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Table 4: Effect of Past Unemployment on Probability of Job Loss

Linear Probability
DWS SIPP
ey 2 3) “
Disp Layoff or Quit Job ends
Fired All
Unemployment at beginning -0.000517  -0.000140 0.000904 0.00124
of job (0.000682)  (0.000610) (0.000584) (0.00158)
Min unemployment between -0.00316%**
beginning of job and T-3 (0.00112)
Unemployment at T-3 0.00714%*
(0.00127)
Min unemployment between beginning -0.00337*  -0.00657**  -0.0162**
of job and first month of SIPP wave (0.00163) (0.00183)  (0.00422)
Unemployment first month of SIPP wave 0.00156 0.000374 0.0118**
(0.00141) (0.00126)  (0.00392)
Observations 168134 86703 86703 86703
Mean of Dep. Var. 0.083 0.054 0.064 0.171

Significance Levels: * p<.05 ** p<.01, standard errors clustered on state level. Coefficients from regressions of the dependent
variable on measures of temporary labor market conditions during the lost job. Controls are the sames as in Table 2. T-3 refers
to 3 years before the interview date. First month refers to first month of the SIPP panel. Data: CPS Displaced Worker Survey

1996 - 2006 and SIPP 1990 to 2001.
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Appendix - Not for Publication

Table A-1 : Sample Means - SIPP

ey
SIPP
Number of observations 86703
Panel A: Outcome variables
Layoff or fired 0.0595
[0.237]
Quit 0.0670
Job ends 0.182
Industry switch between first and last month 0.220
Occupation switch between first and last month ~ 0.242
Hourly wage first month 14.04
[11.95]
Hourly wage last month 15.79
[19.72]
Panel B: Demographics
Tenure 8.286
[8.267]
Age 39.12
[11.03]
High School Grad 0.330
Some College 0.281
College Degree 0.238
Post-College 0.0466
Married 0.647
Non-White 0.231
Panel C: Unemployment Rates
Unemployment loyment at beginning of job 6.268
held in first month of panel [1.879]
Contemporaneous unemployment 5.664
(first month of panel) [1.562]
Min unemployment during job 4.832
(until first month of panel) [1.225]

Data: SIPP Panels 1990 - 2001. Estimation Sample used in paper. All de-

mographics refer to first month in which the worker is observed.
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Table A-2 : Effect of Past Labor Market Conditions on Wages

SIPP
Job Losers Full Sample
1 2 3) “)

In(w=1)  In(w=s) In(w=3)—In(w=r) In(wi=1)
Unemployment at 7 = 1 0.000743 -0.0223 -0.00815 0.0121*

(0.0116) (0.0163) (0.0162) (0.00505)
Unemployment at beginning -0.000971  -0.0177** -0.00464 0.000681
of jobheldats =1 (0.00637)  (0.00564) (0.00894) (0.00113)
Min unemployment during job -0.0219 0.0213 0.0160 -0.0259%*
heldatt=1uptor=1 (0.0116) (0.0162) (0.0173) (0.00290)
Unemployment at t = 32 -0.00232 -0.0127

(0.0162) (0.0141)

Observations 6078 3154 3154 111717

Significance Levels: * p<.05 ** p<.01, standard errors clustered on state level. Data: SIPP Panels 1990-2001. ¢ = 1 and r = 32 are the Ist
and 32nd month a worker is observed in the panel. Job Losers are all workers who hold a job at # = 1 and who are displaced within the next 32

months. The full sample consists of all workers employed at# = 1. See Table 2 and main text for additional comments on the specification.
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Table A-3 : Effect of Past Labor Market Conditions on Wages using Level of Wages
and Including Non-employed Individuals as Zeros

Panel A: Dependent variable: Level of wage at lost job

(1) (2) 3) “

Wtd Wtd Wld Wtd
Unemployment at job loss -0.101 2.232%

(0.924) (1.103)

Unemployment at beginning -3.051%** -0.338
of lost job (0.554) (1.015)
Min unemployment during -5.852%*%  -6.825%*
lost job (1.112) (2.137)
Observations 50316 50316 50316 50316
Panel B: Dependent variable: Level of wage at current job and change in wage levels

(D @) 3) “ &)

Wy Wy Wy Wy Wr — Wy,
Unemployment at job loss -2.237#%* -2.408**%  -2.086

(0.813) (0.827) (1.414)

Unemployment at beginning 0.232 0.480 0.630
of lost job (0.609) (0.771) (1.197)
Min unemployment during -0.806 0.0816 5.787*
lost job (1.017) (1.297) (2.280)
Contemporaneous -4.337%*%  5.573%%  -5.540%*%  -4.225%*%  -13.61%*
unemployment (1.241) (1.157) (1.143) (1.248) (1.300)
Observations 50316 50316 50316 50316 50316

Significance Levels: * p<.05 ** p<.01, standard errors clustered on state level. Specification is the same as Table 2 with
the difference that the dependent variable is measured in levels rather than logs and that wages of workers who do not hold
a job at time 7, the interview time, are set to zero and included in the sample.
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Table A-4 : Effect of Past Labor Market Conditions on Wages

Panel A: CPS DWS - Only workers reemployed in same occupation

1 ) 3)
In(wy,) In(w,) In(w;) —In(wy,)

Unemployment at job loss 0.00534 -0.0163 -0.0264*

(0.00583)  (0.00928) (0.00986)
Unemployment at beginning -0.00657 -0.0107 -0.00544
of lost job (0.00501) (0.00597) (0.00536)
Min unemployment during -0.0145 0.00130 0.0171
lost job (0.0105)  (0.0115) (0.0120)
Contemporaneous -0.00472 -0.00321
unemployment (0.00858) (0.00957)
Observations 7851 9203 7851
Panel B: CPS DWS - Only workers reemployed in same industry

ey ) 3)
In(wy,) In(w,) In(w;) —In(wy,)

Unemployment at job loss 0.00702  -0.00701 -0.0129

(0.00794)  (0.0107) (0.0109)
Unemployment at beginning -0.00393 -0.0131 -0.0116
of lost job (0.00574)  (0.00826) (0.00886)
Min unemployment during -0.0301*  0.00328 0.0280
lost job (0.0116)  (0.0143) (0.0166)
Contemporaneous -0.00650 -0.0100
unemployment (0.0102) (0.00972)
Observations 6302 7336 6302

Significance Levels: * p<.05 ** p<.01, standard errors clustered on state level. Data: CPS Displaced
Worker Survey 1984 - 2006. Unemployment is measured yearly on state level
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Table A-5 : Effect of Max Unemployment Rate on
Wages

Panel A: Log of wage at lost job

(1 2)

In(wy,) In(wy,)

Unemployment at job loss 0.00242
(0.00332)
Unemployment at beginning -0.00372
of lost job (0.00234)
Min unemployment during -0.0252%%*
lost job (0.00442)
Max unemployment during -0.00880**  0.00404
lost job (0.00228)  (0.00289)
Observations 44091 44091
Panel B: Log of wage at current job
ey 2

In(w;) In(wy)

Unemployment at job loss -0.0112%%*
(0.00403)

Unemployment at beginning -0.00264
of lost job (0.00367)
Min unemployment during 0.00549
lost job (0.00621)
Max unemployment during -0.00848*  -0.00366
lost job (0.00319)  (0.00472)
Contemporaneous -0.0000656  0.00414
unemployment (0.00392)  (0.00401)
Observations 31109 31109

Notes: See Table 2.
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Table A-6 : Effect of Unemployment on Post-Displacement Wage by Subgroups

Panel A: Log of wage at lost job

Subgroup
Female More than  Age > 40  Tenure > Job
high school 3 years unionized
)] 2 3) “) )
In(wy,) In(wy,) In(wy,) In(wy,) In(wy,)
Unemployment at job loss 0.00420 0.00419 0.00409 0.00439 0.00453
(0.00313)  (0.00310)  (0.00312) (0.00314) (0.00315)
Unemployment at beginning of lost job  -0.000862  -0.00547*  -0.00293 0.00268  -0.000663
(0.00276)  (0.00253)  (0.00312) (0.00713) (0.00237)
Unemployment at beginning of lost job ~ -0.00458 0.00693* 0.000355  -0.00597  -0.0245%*
if in subgroup (0.00434)  (0.00297)  (0.00405) (0.00786)  (0.00571)
Min unemployment during lost job -0.0195%*  -0.0185%*  -0.0224**  -0.0307** -0.0264**
(0.00470)  (0.00429)  (0.00496) (0.00811) (0.00452)
Min unemployment during lost job -0.0127*  -0.0138**  -0.00439 0.0109 0.0441*
if in subgroup (0.00491)  (0.00347)  (0.00513) (0.00862)  (0.0184)
Observations 44091 44091 44091 44091 44091
Panel B: Log of wage at current job
1 2 3) “) &)
In(wy) In(wy) In(wy) In(wy) In(wy)
Unemployment at job loss -0.0129**  -0.0128**  -0.0129** -0.0120** -0.0126**
(0.00336)  (0.00336)  (0.00342) (0.00337) (0.00337)
Unemployment at beginning of lost job ~ -0.00446 -0.00540 -0.00427  0.0196**  -0.00227
(0.00407)  (0.00413)  (0.00527) (0.00620) (0.00340)
Unemployment at beginning of lost job ~ 0.00205 0.00365 0.000972  -0.0263**  -0.0186
if in subgroup (0.00618)  (0.00519)  (0.00618) (0.00701)  (0.00983)
Min unemployment during lost job 0.00794 0.00991 0.00492 -0.0212* 0.00252
(0.00750)  (0.00740)  (0.00824) (0.00905) (0.00689)
Min unemployment during lost job -0.00999 -0.0123 -0.000563  0.0298** 0.0375
if in subgroup (0.00927)  (0.00673)  (0.00727) (0.00838)  (0.0196)
Contemporaneous Unemployment 0.00407 0.00383 0.00418 0.00483 0.00417
(0.00408)  (0.00397)  (0.00403) (0.00404) (0.00408)
Observations 31109 31109 31109 31109 27073

Regressions also control for current unemployment and unemployment at time of job loss. Other controls are education, experience,
tenure, union at lost job, nonwhite, female, married, years since jobloss, reason for jobloss, parttime at lost job, state, year, and industry
Data: CPS Displaced Worker Survey 1984 - 2006, Unemployment is measured yearly on state level Significance Levels: * p<.05 **

p<.01, standard errors clustered on state level.
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Table A-7 : Effect of Unemployment - Current X Min Unemployment Rate
Interacted

Dep. variable: Log of wages at current job

ey (@3] 3) “)
Unemployment at job loss -0.0134%%* -0.0125%%*
(0.00304) (0.00339)
Unemployment at beginning -0.00396 -0.00380
of lost job (0.00266) (0.00308)
Min unemployment during -0.0355%%* -0.0229
lost job (0.0104) (0.0125)

Contemporaneous Unemployment 0.00145 -0.00326 -0.0247%* -0.0185
(0.00445)  (0.00554) (0.0104) (0.0106)

Min. unemployment X 0.000582 0.000181  0.00394**  0.00381%**
contemporaneous Unemployment (0.000454) (0.000672) (0.00121)  (0.00123)
Observations 31119 31109 31119 31109
Dep. variable: log(w;,) —log(w;—1)
(1 ) 3) “)

Unemployment at job loss -0.00642 -0.00943*

(0.00380) (0.00425)
Unemployment at beginning 0.00325 -0.00106
of lost job (0.00294) (0.00330)
Min unemployment during 0.0225%* 0.0302*
lost job (0.0109) (0.0119)

Contemporaneous Unemployment -0.0385*%*  -0.0361**  -0.0230* -0.0180*
(0.00394)  (0.00426)  (0.00867)  (0.00872)

Min. unemployment X 0.00206**  0.00120* -0.00109 -0.00121
contemporaneous Unemployment (0.000517) (0.000492) (0.00129)  (0.00128)
Observations 27081 27073 27081 27073

Regressions also control for education, experience, tenure, union at lost job, nonwhite, female, married, years since
jobloss, reason for jobloss, parttime at lost job, state, year, and industry Data: CPS Displaced Worker Survey 1984
- 2006, Unemployment is measured yearly on state level Significance Levels: * p<.05 ** p<.01, standard errors
clustered on state level.
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Table A-8 : Effect of Past Labor Market Conditions on Wages - Proxying Labor Market
Tightness with Log-Deviations from Industry Employment Trend

Panel A: Dependent variable: Log of wage at lost job - Beaudry DiNardo Specification

(1) (2) 3) “)

In(wy,) In(wy,) In(wy,) In(wy,)
Industry employment at 0.00338* -0.00183
job loss (0.00135) (0.00140)
Industry employment at 0.00381%** -0.00569%**
beginning of lost job (0.00121) (0.00147)
Maximum industry employment 0.0262%*  0.0303**
during lost job (0.00206)  (0.00248)
Observations 43037 43037 43037 43037
Panel B: Dependent variable: Log of wage at current job and change in log wage

ey 2) 3) “ &)

In(w,) In(wy) In(w,) In(w,) In(wy) —In(wy,)
Industry employment at -0.000693 -0.00160 0.000983
job loss (0.00197) (0.00211) (0.00195)
Industry employment at -0.000600 -0.00216 0.00240
beginning of lost job (0.00152) (0.00200) (0.00224)
Maximum industry employment 0.00295 0.00477 -0.0252%%*
during lost job (0.00245)  (0.00324) (0.00393)
Contemporaneous -0.00231 -0.00237  -0.00207 -0.00211 -0.00110
industry employment (0.00424)  (0.00421) (0.00427)  (0.00424) (0.00430)
Observations 29966 29966 29966 29966 26128

Significance Levels: * p<.05 ** p<.01, standard errors clustered on state level. The specifications are the same as in Table 2 except (log)
deviations from industry employment trend rather than the unemployment rate is used as the measure for labor market tightness. Industry
employment is on the level of the 9 BLS super sectors. Industry employment is measured as log deviations from trend employment (i.e.
the Hodrick-Prescott smoothed employment series) multiplied with 100, so the coefficients are on the same scale as Table 2.
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