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Abstract

This paper explores the link between lengthy search durations and
labor market participation. Evidence on worker flows suggests that
many workers, particularly women, frequently flow between partic-
ipation and non-participation. The participation decisions of these
workers are sensitive to frictions that reduce job-finding rates, since
the frictions may cause the cost of a lengthy job search to outweigh the
benefits of an employment spell that is expected to last only a short
time. To study this idea, we extend the standard worker search model
so that workers face stochastic participation costs. The results show
that when job offers are more difficult to come by, workers’ participa-
tion behavior becomes more polarized: they are more likely either to
never participate or to participate relatively consistently. Moreover,
the results suggest that the large cross-country differences in average
search durations may contribute to the observed cross-country differ-
ences in participation rates.
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1 Introduction

Modern models of the labor market emphasize worker flows between em-
ployment and unemployment. The US labor market is also characterized by
significant flows into and out of labor market participation. This is especially
true for women. Abowd and Zellner (1985), after adjusting the CPS gross
labor flows for several potential reporting errors, find that each month there
are flows of women into and out of participation averaging 3.5% of the female
labor force (1.9% for men). The flows into and out of the labor force are of
roughly equal importance to the flows into the other two states: women who
leave employment are more likely to transit to non-participation (a flow rate
of 2.2% per month) than to unemployment (1.4% per month); and unem-
ployed women are nearly as likely to transit to non-participation (17%) as to
employment (21%).

The fact that these large gross flows coexist with relatively little change
in aggregate participation suggests the importance of idiosyncratic shocks
to the relative payoffs that individual workers attach to participation and
non-participation. In other words, these gross flows suggest that individuals
(and women in particular) experience frequent changes in the circumstances
that motivate them to alter their labor market status by entering or with-
drawing from the labor force. For example, individuals often leave the labor
force to care for family members with health problems, to raise children, to
pursue educational opportunities, to travel, etc. These withdrawals can last
weeks, months,or years. The large gross flows suggest that at any point in
time a significant part of the aggregate labor force consists of workers whose
attachment to the labor force is short-lived.

In a frictionless world, i.e., a world in which individuals can move cost-
lessly and instantaneously between working and not working, these idiosyn-
cratic reversals in the value of market work relative to nonparticipation would
be perfectly matched with flows into and out of the labor market. In a world
with frictions, this situation is altered. Reversals in relative payoffs are no
longer perfectly mirrored by flows into and out of the labor force. In partic-
ular, frictions would be expected to diminish both the flow into and out of
the labor force.

This paper seeks to explore the relationship between a specific friction—
the arrival rate of job offers—and labor force participation. To do this we
extend the standard worker search problem to allow for idiosyncratic shocks
to the costs of labor market participation. In the model, participation costs
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stochastically switch between a high and low value. If a worker chooses to
participate they receive random job offers from an exogenous wage distribu-
tion that arrive according to a Poisson process. Employment spells end either
when an exogenous separation occurs or when participation costs switch to
the high value and the worker as a result chooses to leave the labor market.

A worker’s optimal search strategy consists of three components: a deci-
sion of when to search, a decision of which wages to accept when searching,
and a decision of which jobs to retain if participation costs increase. De-
pending on parameter values, workers’ optimal decisions may dictate that
they always search, that they search only when participation costs are low,
or that they never search. For the cases in which workers do choose to search,
their acceptance strategy is characterized by a reservation wage. And if an
employed worker experiences an increase in participation costs, the decision
about whether to remain employed is also characterized by a reservation
wage. We characterize optimal decisions analytically and derive a simple
diagram that demonstrates how workers’ optimal decisions—about when to
search and about reservation wages—are determined.

To examine the impact of increasing frictions we analyze the impact of
changes in the offer arrival rate. In accordance with intuition, we show
analytically that search frictions have two effects. First, they expand the
set of circumstances under which an individual chooses not to participate.
Second, it expands the set of jobs that individuals choose to retain when
participation costs increase. However, depending upon the distribution of
wages and the distribution of individuals across types, the aggregate effect
on participation and labor market flows is ambiguous. To explore the issue
further we carry out a simulation based on a reasonable parameterization.
We find that increasing frictions lead to lower participation and lower labor
market flows.

Our analysis focuses entirely on how the labor supply side of the market
responds to particular changes. More generally, these results may be par-
ticularly relevant to discussions about the effects of different labor market
policies such as firing costs, unemployment benefits, and minimum wages on
cross-country labor market outcomes. It is frequently noted (see, for exam-
ple, Pries and Rogerson (2001)), that these policies, which are more common
in the more heavily regulated labor markets of Western Europe, often lead
to significantly lower offer arrival rates. Our model suggests that this may be
associated with lower aggregate participation rates and lower levels of flows
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into and out of the labor force, as we in fact do observe.1 Further support for
this channel is offered by the fact that it is participation by women in par-
ticular, that is significantly lower in countries with longer search durations.

We are not the first to model nonparticipation in a search framework.
Andolfatto and Gomme (1996) and Andolfatto, Gomme and Storer (1998)
use a three state decision-theoretic search model to analyze differences in
aggregate labor market outcomes in the US and Canada in the 1980’s. Pis-
sarides (1990) develops a general equilibrium matching model with three
states, but in his model there are no flows in and out of the labor market.
Kim (2001) and Garibaldi and Wasmer (2003) both extend this model to
generate flows into and out of the labor market. Finally, Alvarez and Ve-
racierto (1999) and Veracierto (2003) extend the Lucas-Prescott (1974)island
model to allow for nonparticipation. There are several differences between
these analyses and ours. Most important for our purposes is that they do
not consider heterogeneity in the expected duration for the low participation
cost state. Our analysis stresses the importance of this group in affecting
how increased frictions influence aggregate participation.

The paper is organized as follows. The next section describes the model.
Section 3 analyses optimal behavior and provides a diagrammatic exposition
of the optimal decision rules. Section 4 examines some of the the model’s
comparative statics and section 5 presents a simulation of the model. Section
6 concludes.

2 Model

The model extends the standard worker search problem to consider an indi-
vidual who faces stochastic costs associated with labor market participation.
These stochastic costs may represent stochastic elements of family respon-
sibilities such as care for a child or an elderly family member, stochastic
elements of educational commitments, health shocks that affect the disutil-
ity associated with working, or simply preference shocks.2

1Regarding the cross-country evidence on flows into and out of participation, see, for
example, Blanchard and Portugal (2001). They show that flows from employment to
non-participation are four times higher in the US compared to Portugal.

2More generally, the issues that we address would also be relevant for all individuals
who find themselves in a situation in which they would like to find employment for a
specific duration. This could include workers on temporary layoff, seasonally unemployed

4



We consider a model in continuous time. An individual seeks to maximize
the discounted present value of consumption and leisure net of the costs of
labor force participation:∫

e−rt(ct − xtI
E
t + (zu − xt)I

U
t + znIN

t )dt

where ct is consumption at time t, r is the rate of time discount, xt is the
cost associated with labor force participation at time t, zu is the value of
leisure (net of search costs and inclusive of any monetary transfers) while
unemployed, and zn is the corresponding value when the individual is neither
working nor searching. IS

t is an indicator function that takes on the value
1 at time t if the individual is in labor market state S and 0 otherwise,
where S can take on the values of E (employed), U (unemployed) or N (not
participating). It follows that in state N the individual receives the benefit
zn and incurs no cost, in state U they receive the benefit zu but also incur
the cost xt, while in state E they simply incur the cost xt.

3

We assume that participation costs are stochastic and that they follow a
two state process with Poisson arrivals. These costs take values in the set
{xg, xb} with xb > xg. We refer to the xb state as the bad state and the xg

state as the good state, since all else equal a worker will always prefer to
be in the good state. The probability of transiting into the good state from
the bad state will be denoted as pg and the probability of transiting into the
bad state from the good state will be denoted as pb. These transition rates
are independent of the labor market state (i.e., E, U , or N) that the worker
occupies.

A worker without a job who chooses to search incurs the participation
cost and receives wage offers that arrive according to a Poisson process with
arrival rate α and that are drawn from a wage distribution with cdf F (w).
Wage draws from F (w) are iid and lie in the interval [0,∞). Once a wage is
accepted, it remains unchanged until either there is an exogenous separation
or the worker chooses to leave the job. Exogenous job separations occur
according to a Poisson process with arrival rate s. Workers may choose to
leave a job at any point, though it will become evident that the only time
workers might elect to leave a job is when the costs of labor force participation

workers and students.
3It is straightforward to generalize the setup so that only a fraction of the participation

cost is incurred while searching rather than working. Since the analytic results are not
affected by this, we have abstracted from this possibility for notational convenience.
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increase from the low value to the high value. There is no on-the-job search
and there is no recall of past offers.

3 Decision Rules

3.1 Bellman Equations

We formulate the worker’s optimal search problem recursively. The worker
faces three decisions: if unmatched, whether to search, if searching whether
to accept an offer, and if employed whether to vacate the job. As is standard
in search problems, if a worker accepts a job in a given state, they will never
find it optimal to leave the job in that same state. It follows that the only
time that an individual might vacate a job is if their participation costs
change.

The worker’s state is characterized by the value of his participation costs
(xg or xb), whether he is currently matched, and, if he is matched, the value of
his wage. Let Eg(w) and Eb(w) represent the value to working in the good
and bad state respectively when the wage is w. Similarly, let U g and U b

represent the value to search in the good and bad state respectively, and let
N g and N b represent the value to non-participation in the good and bad state
respectively. Let V g and V b represent the maximum value for an unmatched
individual in the good and bad states, respectively. The continuous time
Bellman equations for the worker’s maximization problem are:

rEg(w) = w−xg+s[V g−Eg(w)]+pb max{Eb(w)−Eg(w), V b−Eg(w)} (1)

rEb(w) = w−xb+s[V b−Eb(w)]+pg max{Eg(w)−Eb(w), V g −Eb(w)} (2)

V s = max{N s, U s}, s = g, b (3)

rN g = zn + pb(V b − N g) (4)

rN b = zn + pg(V g − N b) (5)

rU g = zu − xg + pb(V b − U g) + αEw max{Eg(w)− U g, 0} (6)

rU b = zu − xb + pg(V g − U b) + αEw max{Eb(w)− U b, 0} (7)

Ew denotes the expectation operator with respect to the distribution of wage
offers.

It is straightforward to show that these equations define a contraction
mapping and hence have a unique solution. Using standard methods one
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can show that both Eb(w) and Eg(w) are increasing in w. It follows that
all decisions about job acceptance and retention will be characterized by
reservation wages.

In general, there are several different qualitative forms that the solution
may take. The individual may search in both the good and the bad state,
may never search, or may choose to search onlyin the good state. If we are
interested in flows into and out of participation, then the last case is the more
interesting one. Not surprisingly, we will see that if it is optimal to search
in the bad state then it is also optimal to search in the good state, implying
that if the individual only searches in one state it will be the good state.

In what follows we provide a simple diagrammatic exposition of the op-
timal decision rules, including both the decision of when to search and the
relevant reservation values. To do this we proceed in two steps. First we
characterize optimal reservation values taking the decision of when to search
as given. Then we determine the optimal search behaviorgiven these reser-
vation rules.

3.2 Analysis of Three Cases

In this subsection we characterize optimal solutions taking as given the de-
cision of when to search. The first case assumes search occurs only in the
good state, the second case assumes that search occurs in both states and
the third case assumes that search never occurs. After considering the three
cases we show in the next subsection how they can be combined to provide
a full characterization of the optimal decision rule.

3.2.1 Case 1: Search Only in the Good State

In this subsection we derive optimal decision rules assuming that the indi-
vidual searches only in the good state. The optimal decision in this case is
two dimensional: the worker makes a decision regarding which job offers to
accept when searching, and which jobs to vacate if the state goes from good
to bad. Since the value of employment is increasing in the wage, both deci-
sions will be characterized by reservation values. We let wa and wr denote
the reservation acceptance wage and the reservation retention wage, with the
interpretation that wa is the reservation wage for accepting offers in the good
state, and wr is the reservation wage for retaining offers in the bad state. It
follows that these two wages satisfy Eg(wa) = U g and Eb(wr) = N b.
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We show that the optimal choices of wr and wa can be represented as the
unique intersection of an upward sloping curve and a downward sloping curve
in wa − wr space. One of these curves can be thought of as expressing the
optimal reservation wage for job acceptance given a value for the reservation
wage for retention, and the other can be thought of as describing the optimal
reservation wage for the retention decision given a reservation wage for the
job acceptance decision. The first we will call the job acceptance (JA) curve
and the second we will call the job retention (JR) curve.

The strategy for deriving these two curves is standard–we derive expres-
sions for the relevant value functions in terms of the two decision rules wa

and wr and then substitute for the value functions in the two equations that
define the reservation values.

We begin by deriving the job acceptance curve. Of particular interest is
the value Eg(w) − U g since this value is critical in terms of deciding which
wages to accept. If wa < wr it is easy to show that Eg(w)− U g is piecewise
linear. In particular, one can show that for w ≥ wr

Eg′(w) =
1

r + s
(8)

while for wa ≤ w ≤ wr

Eg′(w) =
1

r + s + pb
(9)

The difference in the two slopes stems from the fact that the separation rate
for w ≥ wr is s, whereas for wa ≤ w ≤ wr it is s + pb. Intuitively, the
marginal value of a higher wage is smaller for wa ≤ w ≤ wr because the job
is not expected to last as long—these jobs will be terminated if the state
changes to the bad one.

It follows that for wa ≤ w ≤ wr:

Eg(w)− U g =
1

r + s + pb
(w − wa) (10)

while for w ≥ wr:

Eg(w)− U g =
1

r + s + pb
(wr − wa) +

1

r + s
(w − wr). (11)

Now, substitute (1) and (6) into the equation Eg(wa) = U g to obtain:

wa = zu − pb max[Eb(wa)− N b, 0] + αEw max{Eg(w)− U g, 0} (12)
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In the region where wr ≥ wa, we have that Eb(wa) ≤ Eb(wr) = N b and
equation (12) becomes

wa = zu + αEw max{Eg(w)− U g, 0} (13)

Using (11), equation (13) can be rewritten as

wa = zu + α

[∫ wr

wa

(w − wa)

r + s + pb
dF (w) +

∫ ∞

wr

[
(wr − wa)

r + s + pb
+

(w − wr)

r + s
]dF (w)

]

(14)
This is an expression in wa, wr, and primitives. It is convenient to think of
this curve as describing the optimal choice of wa given an optimal choice of
wr, though in fact all it really does is describe the locus of (wa, wr) points
that are consistent with the optimal job acceptance decision. The left hand
side is trivially increasing in wa, and it is easy to show that the right hand
side is decreasing in wa and wr. Thus, this equation describes a downward
sloping relationship between wa and wr. Intuitively, in a standard search
model if the separation probability goes up the worker becomes more willing
to accept lower paying jobs. In this model the effect is somewhat more subtle,
but an increase in wr also implies that jobs last less time on average and leads
to a lower value of wa.

Next we partly characterize the JA curve. First, we solve for one specific
point on the JA curve by looking for a point on the curve that has wa = wr.
In this case the individual never vacates a job once accepted and from (14)
it is apparent that the value of wa satisfies:

wa = zu + α

∫ ∞

wa

(w − wa)

r + s
dF (w)

We denote this value by ŵa. The above calculation implies that the JA curve
intersects the 45-degree line at ŵa.

We can also solve for the (asymptotic) value of wa that the JA curve
approaches as wr becomes arbitrarily large. Letting wr become infinite cor-
responds to the case where all jobs are vacated if the bad state occurs. This
value of wa satisfies:

wa = zu + α

∫ ∞

wa

(w − wa)

r + s + pb
dF (w)

We denote this value by w̄aand note that it clearly satisfies 0 ≤ w̄a ≤ ŵa.
Though it is not important for our analysis, it is also straightforward to show
that the JA curve is convex between w̄a and ŵa.
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Thus far we have only considered the region in which wr ≥ wa. However,
it is easy to extend the JA curve beyond this region. Suppose that we let
wr take on a value below ŵa. How would this affect the optimal acceptance
strategy? With wa = wr = ŵa the individual is not vacating any jobs when
the state turns bad. If we consider values of wr < ŵa then this remains true,
and hence lowering wr at this point is effectively identical to keeping wr equal
to ŵa. It follows that the JA curve is completed by adding a vertical section
between the 45-degree line and the wa axis, as depicted in figure 1.

Next we derive the JR curve, which is based on the condition Eb(wr) =
N b. Using (2) and (5) to substitute into this condition, we get:

wr = zn + xb − pg max{Eg(wr)− U g, 0} (15)

Once again we begin by considering the region in which wr ≥ wa, which
implies that Eg(wr) − U g > Eg(wa) − U g = 0. Together with (9), this
implies

Eg(wr)− U g =
wr − wa

r + s + pb
. (16)

Substituting for Eg(wr)− U g using equation (15) and rearranging gives:

wr =
r + s + pb

r + s + pb + pg
(zn + xb) +

pg

r + s + pb + pg
wa (17)

This expression defines the JR curve. It is convenient to think of this
curve as describing the optimal choice of wr given a value of wa though
in fact it really just gives pairs of points (wa, wr) that are consistent with
the optimal retention decision. It is apparent that the JR curve is upward
sloping. Intuitively, the more attractive nonparticipation becomes in the bad
state, the higher the reservation retention wage will become, and wa proxies
for the value of nonparticipation. From the above expression we can say quite
a bit more about the JR curve: it is a straight line that intersects the wr axis
above the origin and has slope less than one. It follows that it necessarily
intersects the 45-degree line, and that at this point of intersection we have
wa = wr = zn + xb.

The above derivation also assumed that we were in the region wr ≥
wa. Once again, however, we can easily extend it beyond this region. In
particular, consider the point where the JR curve intersects the 45-degree
line. As we move to the right of the 45-degree line, it is no longer true
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Case 1: Search only in good state

✲
wa

✻wr

✲

✟✟✟✟✟✟✟✟✟✟

JA

JR

ŵa

✻

zn + xbzn + xg

Case 2: Always Search

✲
wa

✻wr

✲

✟✟✟✟✟✟

JA

JR

zn + xg

✻

ŵazn + xg

Case 3: Never Search

✲
wa

✻wr
✲

✟✟✟✟✟✟✟✟✟✟✟✟JA

JR

ŵa

✻

zn + xbzn + xg

Figure 1: Determination of wa and wr11



that Eg(wr) − U g > 0. Thus, from (15) it is easy to see that in this case
wr = zn + xb. The JR curve is thus as pictured in Figure 1.

It follows from Figure 1 that the JAand JR curves intersect at most once.
We now consider the relationship between this intersection and the optimal
solution to the worker’s search problem. To do this we will have to consider
two other cases: the case in which the worker searches in both states, and
the case in which the worker never searches.

3.2.2 Case 2: Always Search

Assuming that the individual searches in both states, we can show that the
worker’s optimal search strategy is defined by a single, state-independent
reservation wage that we denote simply as wa. Moreover, in terms of the
determination of the reservation wage it is the same as the standard worker
search problem in which there are no costs of participation.4 Using standard
arguments one can show that the reservation wage satisfies:

wa = zu +
α

r + s

∫ ∞

wa

(w − wa)dF (w) (18)

Note that the solution to this equation is the value that we previously denoted
as ŵa, which is the point at which the JA curve intersects the 45-degree line..

Combining equation (18) with equations (6) and (7) and substituting
V s = U s for all s, one can derive the following expressions for U b and U g:

rU b =ŵa − [
r + pb

r + pb + pg
xb +

pg

r + pb + pg
xg] (19)

rU g =ŵa − [
pb

r + pb + pg
xb +

r + pg

r + pb + pg
xg] (20)

Next we ask whether it is optimal for a worker to search in both states.
The principle of improvability tells us that it is enough to consider single
deviations from the decision rule just derived. Hence, it is enough to ask if
the individual can be made better off by not searching in the good state or in
the bad state, holding the reservation wage constant. (We will see that it is
sufficient to check this condition for the bad state.) The approach we follow

4Intuitively, if the worker always searches the participation costs are always incurred
and do not affect decision making at the margin. Of course, payoffs are affected by the
presence of the stochastic participation costs.
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is to solve for the loci of points in parameter space for which the individual
is indifferent between searching and not searching in the bad state, holding
the reservation wage constant, and therefore separate parameter space into
two regions: one where searching in both state is preferred and one where
searching only in the good state is preferred.

If the individual were to search only in good times, then the value of
nonparticipation in the bad state is given by

rN b = zn + pg(U g − N b) (21)

which implies

N b =
z + pgU g

r + pg
(22)

Using (22) with equations (19) and (20) and imposing that N b = U b we
obtain:

ŵa − xb = zn (23)

(Similarly, we note that N b > U b if and only if ŵa − xb < zn.) Since ŵa is
implicitly a function of the model’s primitives, this expression only involves
the model’s primitives. Substituting this into the expression for ŵa gives:

zn = zu − xb + α

∫ ∞

zn+xb

w − zn − xb

r + s
dF (w). (24)

which defines the loci of primitives for which the individual is indifferent
between searching and not searching in the bad state, for a given reservation
wage wa. Recall that the parameter zn does not enter into the determination
of ŵa, so that one way to interpret the condition in equation (23) is that it is
optimal to not search in the bad state if and only if zn is greater than ŵa−xb.
This condition has a natural interpretation. It says that the individual will
be just indifferent between searching and not searching in the bad state if the
reservation wage net of participation costs is exactly equal to the flow value
of nonparticipation. Perhaps surprisingly, this condition does not explicitly
contain zu. The influence of zu is exerted entirely through its effect on ŵa:
holding all else equal a higher value of zu will increase ŵa and hence increase
the left hand side of equation (23), thereby making it more attractive to
search in bad times.

Note that we could also have asked if it were optimal to deviate from
the strategy of searching in the good state. This would have produced a
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condition equivalent to that in equation (23), except with xg in place of xb.
It follows that if it is optimal to search in the bad state it is also optimal to
search in the good state.

3.2.3 Case 3: Never Search

If an individual chooses never to search, then the problem becomes trivial.
There are no additional decisions to make and as a result the flow utility will
always be equal to zn. It is then a simple matter to determine if it is better
to search in the good state. We simply need to compare the flow value of
searching in the good state, rU g, with zn. Proceeding as earlier it is possible
to derive an expression for U g in terms of the decision rules. This expression
is:

rU g =
r + pg

r + pg + pb
[wa − xg] +

pb

r + pg + pb
zn

As the expression shows, U g is dependent only on the primitives and wa; the
value of wr does not enter this expression. Also, the flow value of search is
a convex combination of the reservation wage net of participation costs and
leisure. This expression should remind the reader of the similar expression
derived in the previous subsection. It is clear from this expression that
rU g − zn is positive (search in the good state is optimal) if and only if
wa > zn + xg. This expression is exactly analogous to the expression we
derived for when search is optimal in the bad state.

3.3 Optimal Solution

We are now able to fully characterize the optimal solution in terms of the
JA and JR curves. Suppose we have an intersection that lies on or above
the 45-degree line. It is easy to show that this solution provides higher
utility than that generated by searching always. To see this note that if the
intersection occurs above the 45-degree line, then the value of wa at which
the JA curve hits the 45-degree line, i.e. ŵa, is less than the value at which
the JR curve hits the 45-degree line, i.e., zn + xb. Of course, as we showed
before, ŵa < zn +xb implies that it is not optimal to search in the bad state.
If the intersection of the JR and JA curves occurs on the 45-degree line, then
the individual is exactly indifferent between searching in the bad state and
not searching in the bad state. Finally, if the intersection occurs below the
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α pb pg s r zu zn xb xg

wa + – + – – + – – 0
wr + + – ? ? + + + 0

Table 1: Impact of parameters on wr and wa

45-degree line then we know that the optimal strategy is to search in both
states.

If the intersection lies above the 45-degree line and has wa > zn + xg

then the optimal solution is to search only in the good state and to use the
reservation values corresponding to the intersection of the JA and JR curves.
Otherwise, the optimal strategy is to never search. Figures 1-3 show the
three possible outcomes.

4 Comparative Statics

We report three types of comparative statics results for the model. The first
type of result considers what happens to optimal reservation values assuming
no change in the decision of when to search. The second type of result
considers what happens to the regions which define the optimal strategy of
when to search. And the third type of result considers how a change in arrival
rates will affect average flows among the three labor market states.

4.1 Comparative Statics for Reservation Values

The model allows us to analytically sign how most of the model’s parameters
will affect the optimal reservation values wa and wr. Table 1 summarizes
the impact that the model’s parameters have on the two reservation wages,
assuming that the parameters are in the interior of the set that assures that
workers search only in the good state.5 Most of the results here can be de-
termined by simply examining how the parameters shift the JA curve (rep-
resented by equation (14)) and the JR curve (represented by equation (17)),
although some require a bit of algebra.

5If the worker searches in both states then the problem reduces to that of the standard
worker search problem, so we do not report the comparative statics results for how various
parameters affect ŵa.
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These results are largely intuitive and probably do not require any ex-
tensive discussion. However, since we will be concerned with the impact of
frictions as captured by arrival rates, we discuss the effect of changes in α,
and since the stochastic participation costs are the novel feature of the model
we also discuss the effect of changes in pg and pb.

Diagrammatically, an increase in α does not affect the JR curve, while it
shifts the JA curve to the right, leading to increases in the optimal values of
both wa and wr. Intuitively, when wage offers are easier to come by, workers
can afford to be more selective in the wages they accept, thereby leading to an
increase in wa. Moreover, because wage offers are more plentiful, the value of
being unemployed is higher, thereby raising the value of nonparticipation in
the bad state and raising the reservation retention wage as well. Intuitively,
when jobs are easier to come by, there is less reason to cling to a current job.

Next consider changes in pb and pg. An increase in pb causes the upward
sloping portion of the JR curve to become flatter, but leaves the intersection
with the 45-degree line unchanged, and causes the JA curve to shift to the
left. Diagrammatically, the net effect is a decrease in wa, while the change in
wr would appear to be ambiguous. However, one can show algebraically that
the net effect on wr is unambiguously positive. Intuitively, wa is decreasing
in pb since workers have less reason to hold out for a high-paying job if they
don’t expect to keep the job for long. Because there are opposing effects
on wr, the intuition is not so clear. On the one hand, a higher value of pb

reduces the value of search, thereby lowering the value of nonparticipation,
and leading to a lower value of wr. On the other hand, an increase in pb

means that a worker will spend more time in the bad state on average and
hence there are higher expected costs associated with retaining a job. Even
though the flow costs of participation do not increase, spending more time in
the bad state is like having higher costs to participation. What the algebra
reveals is that this second effect dominates.

An increase in pg causes the upward sloping portion of the JR curve to be-
come steeper, but leaves the intersection with the 45-degree line unchanged.
The JA curve is unaffected. Consequently, wa increases and wr decreases.
Intuitively, workers are more likely to hang on to matches when the state
turns bad (wr lower) if on average spells of the bad state are shorter. The
movement down the JA curve to a higher wa reflects the fact that if matches
are likely to last longer, then workers become more selective.
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4.2 Comparative Statics for Search Decisions

We now consider the second type of comparative static result—how do changes
in parameters affect the decision of whether to search. Our approach is as
follows. In each case we consider a worker who is initially indifferent between
two different search strategies and then we ask how an increase in a given
parameter will influence their decision. Consider first the decision regarding
whether to search in the bad state. The curve which describes the manifold
of indifference in parameter space between searching always and searching
only in the good state is ŵa = zn + xg. Recall that ŵa is independent of the
parameters describing the stochastic participation cost structure: pg, pb, xg,
and xb, as well as the flow value of nonparticipation, zn. Additionally, as in
a standard search model it is easy to show that ŵa is increasing in α and
zu, and decreasing in s and r. It follows that increases in zn, xg, s, or r will
decrease the region of participation in the bad state, and that increases in α
and zu will increase the region of participation in the bad state.

Next we consider the decision of whether to participate in the good state,
which is the same as asking if the individual should ever participate. In this
case the manifold of indifference in parameter space between searching and
not searching in the good state is described by wa = zn +xb, where wa is the
reservation acceptance wage derived from the intersection of the JA and JR
curves. The comparative statics exercise on wa is completely summarized by
the results in table 1, thereby making it fairly easy to determine the effects
on search in the good state. In particular, it follows that increases in α, pg,
and zu increase the region of participation in the good state, while increases
in pb, s, r, zn, and xg all decrease the region of participation in the good
state.

4.3 Comparative Statics on Worker Flows

Because we will be particularly interested in the effect of decreases in α, it
is of interest to consider the various channels though which a decrease in α
influences the dynamics of participation, i.e., flows into and out of the labor
force and the fraction of the population that does participate. In carrying
out this analysis we will implicitly assume that there is a distribution of
individuals across parameter values.

The first set of comparative statics results implied that wa and wr will
decrease as α decreases. The effect of these changes on flows into and out
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of the labor force are ambiguous. Consider first those individuals with char-
acteristics such that they search only in the good state in both situations.
A decrease in α has several consequences for the flows of these individuals.
First, it influences the probability that a searching individual becomes em-
ployed, through its effect on both the arrival rate and the reservation wage.
In general this has an ambiguous effect on the probability of becoming em-
ployed, though it is known in the standard search model that log-concavity of
the wage distribution guarantees that the probability of becoming employed
will decrease if α decreases. Holding all else constant, this will decrease the
amount of time spent in the employed state. Holding all else constant, if the
probability of being employed is lower, then the probability of leaving the
labor market when the bad state occurs increases, since the worker always
leaves when this state occurs if they are unemployed. Second, by influencing
the reservation wage wa, the decrease in α alters the distribution of accepted
wages. Hence, even though wr decreases, it does not follow that employed
workers are less likely to transit to out of the labor force. Overall, for this
group the effect of the changes in reservation wages on flows into and out
of the labor force is ambiguous. It also follows that the overall effect of the
changes in the reservation wages on the average time spent in the labor force
is also ambiguous.

Next we consider the implications of the changes on when an individual
searches. Lower arrival rates unambiguously imply that search will at most
stay the same for a given worker state–any unmatched worker who was ini-
tially indifferent about searching will now search less often. However, the
implication for flows into and out of the labor force is ambiguous. Workers
initially indifferent between searching all the time and searching only in the
good state will now search less but will have more transitions into and out of
the labor force. On the other hand, individuals initially indifferent between
searching only in the good state and never searching will now search less and
will have fewer transitions into and out of the labor force.

Combining the two sets of results, it is clear that we cannot say unam-
biguously what happens to the flows into and out of the labor force or the
average amount of time spent in the labor force for a given individual when
frictions increase. In the next section, we will carry out some simulations to
further explore these effects.

Lastly, we consider how search behavior would vary across individuals
in a population if individuals were identical except for variation in the flow
value of nonparticipation, zn. This is of interest since in some contexts zn has
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been understood to be the primary determinant of whether individuals ever
participate, with participation less likely among workers who place a higher
value on leisure (see Pissarides (2000)). Analogous arguments to those just
made will imply that there are two reservation values of zn with the property
that for zn higher than the larger value individuals never search, for zn in
between the two values individuals search only in the good state, and for zn

less than the smaller value individuals always search. In this case as well, if
frictions increase (i.e., α decreases) both cutoff values will decrease. Though
this effect is present in our model, our quantitative analysis will focus on the
new channel that we stress, between frictions and the stochastic nature of
participation costs.

5 Quantitative Analysis

Thus far our focus has been to obtain an analytic characterization of indi-
vidual decision rules and to derive qualitatively how optimal decisions may
be respond to changes in various parameters. Of particular interest was the
effect of a change in offer arrival rates. Our previous analysis suggested that
individual worker characteristics describing the expected duration of a spell
of participation was very important in determining how a given worker would
respond to this change. In this section we explicitly consider the situation of
a large number of workers that are heterogeneous with respect to this param-
eter and focus on quantifying the aggregate response of this group of workers
to a change in offer arrival rates. To do this we will find a parameterization of
our model that can mimic in a reasonable way some salient features of labor
market dynamics for the US economy during the 1990’s. We then ask how
outcomes would be affected if the job arrival rate were to decrease holding
all else constant. We proceed toward this goal in several steps. In the next
subsection we describe the data that we use in parameterizing the model.
We then describe the parameterization that we use. Following this we preent
results for our baseline case, and we close with a discussion of sensitivity
analysis.

5.1 Data

All of the data that we use to parameterize the model corresponds to the pe-
riod 1990-2000. While data are available for a longer time period, we decided
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to use one subperiod because several of the series do have significant trends.
At the same time we wanted to choose a period that was sufficiently long
to represent average conditions rather than those that reflect one particular
phase of the business cycle. We also restrict attention to individuals between
the ages of 16 and 64 since Social Security is likely to be a significant factor
for individuals 65 and older and our model does not include this program.

At its core our model is a model of how individuals transit among labor
market states. It follows that data on labor market transitions will play a
key role in parameterizing the model. Raw data on gross flows are commonly
thought to contain many spurious transitions (see, e.g., Clark and Summers
(1979), Abowd and Zellner (1985) and Poterba and Summers (1986)). To
deal with this apply the Abowd-Zellner (1985) correction factors to the raw
CPS data to generate the transition rates that we use in our analysis.6

The transition rates among all three labor market states are sufficient to
compute many aggregate statistics of interest. However, as we will see below,
although our model will not be able to perfectly mimic these transition rates,
we do want to require that it match certain aggregate statistics, so we report
these statistics explicitly as well. In particular, we will report the average
fraction of the population that belongs to each of the three states: employed,
unemployed and not in the labor force, as well as the average duration of
unemployment as reported by the CPS. 7

As we will see, the statistics just mentioned will not help us determine
the extent of heterogeneity among workers–in particular, the presence of
heterogeneity will not be important in getting the model to match the various
statistics just mentioned. In order to determine the amount of heterogeneity
we will introduce one peice of data that relates explicitly to the distribution
of worker types. In particular we use data on the distribution of annual
weeks worked. This information is taken from the March Supplement of the
CPS. The raw data for the weeks worked distribution exhibits substantial
“heaping”, with large spikes at 26 weeks and at responses that are multiples
of ten. To deal with this, we smoothed the distribution for weeks 1 to 51
by fitting a cubic polynomial. We then used the smoothed distribution to

6We thank Robert Shimer for supplying us with this gross labor flows data.
7The CPS reports the average duration of a point-in-time sample of incomplete spells.

If the completion of spells can be described by a Poisson process, then the average duration
of incomplete spells is equal to the expected duration of a new spell, which is also equal
to the average from a sample of completed spells observed over a period of time. The
model’s average duration of unemployment is computed in an parallel manner.
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compute averages for the four intervals reported below in table 3, in addition
to using the proportions reporting zero and 52 weeks of work.

5.2 Calibration

For the calibration we set a unit of time to correspond to one week. We
set the discount rate so that it corresponds to an annual real interest rate
of 4%. For our baseline case we set the wage distribution to be a uniform
distribution on the interval [0, 1]. Setting the maximum wage to be one can
be interpreted as a normalization since a proportionate increase in all payoffs
leaves the model’s implications for dynamics unchanged.8 We experimented
with other distributions such as a normal and found there to be little differ-
ence for the results that we focus on. There are seven remaining parameters:
s, α, pg, xg, xb, zn, zu, in addition to the distribution to describe the hetero-
geneity in pb. Only the relative participation cost matters, so we set xg = 0,
leaving six parameters and the one unknown distribution. While there is lit-
tle a priori information that one might bring to bear to suggest a reasonable
distribution for the values of pb, we found that an exponential distribution
worked well in allowing us to match the weeks worked distribution. Since
this is a parsimonious distribution, in what follows we restrict attention to
this class. We set the lower endpoint of the distribution to be .0005, which
corresponds to an expected duration of 40 years.9

The goal of the calibration was to find values for the model’s parameters
such that in steady state the aggregate statistics for the model would match
the transition rates and weeks worked distribution described in the previous
subsection. We note that none of the remaining parameters maps directly
into any of the transition rates that we want to match, so all parameters
must be determined jointly. Moreover, and not surprisingly in view of earlier
work such as Andolfatto and Gomme (1996), Andolfatto, Gomme and Storer
(1998) and Garibaldi and Wassmer (2003), our model is not able to match all
of the transition rates. In particular, it has trouble matching flows from out
of the labor force into employment and from unemployment into out of the

8Above, it was assumed that the wage offer distribution had no upper bound because
it facilitated the analysis. The assumption here of a finite upper bound does not affect
the nature of the results in any qualitatively important way.

9We do not truncate the distribution at any upper bound, but from a practical per-
spective we note that above a certain level individuals will choose to never participate so
that it would not matter if we did truncate at some high level.
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Parameter Description Value

r Discount rate 1.041/52 − 1
zn Payoff from non-participation 0.72
xb Participation cost in bad state 0.8
xg Participation cost in good state 0
zu Payoff from unemployment 0.1
α Wage offer arrival rate 0.35

F (w) Wage offer distribution Uniform [0,1]
s Exogenous separation rate 0.00215
pg Probability of switch to good state 0.045
pb Probability of switch to bad state (various)

H(pb) Distribution over values of pb Exponential

Table 2: Parameter values for simulation

labor force. Each of the papers just mentioned also shares this difficulty.10

We elaborate on this in more detail below. While one possibility would be to
modify the model to better capture thee flows, the approach we follow here is
to choose parameters such that we match the aggregate shares for the three
labor market states, the average duration of unemployment, the following
four labor market transition rates: e-u, u-e, e-n, and n-u, and the statistics
for the weeks worked distribution. Of course, it should be noted that if one
wants to match the fraction of the population in each labor market state
while missing on some transition rates it is likely that the remaining two
transition rates cannot be matched either.

Table 2 shows the parameter values used for the baseline simulation.
Table 3 shows how the steady state of the model is able to mimic the

same statistics for the US.
A few remarks regarding the calibration are in order. As previously noted,

we lean heavily on the empirical weeks worked distribution to guide the pa-
rameterization of the distribution over values of pb. It is worthwhile to note
that in fact very little (or no) heterogeneity in pb would be necessary if we
chose to exclude the weeks worked distribution from the list of statistics

10Kim (2001) is able to match the flow from out of the labor force into employment
by assuming that workers who are out of the labor force still receive offers, although at a
lower rate than those who are unemployed.

22



U.S. data Model

Fraction employed 0.7173 0.7071
Fraction unemployed 0.0465 0.0426
Fraction not participating 0.2362 0.2455
Unemployment rate 0.0609 0.0629
Ave. search duration (weeks) 15.44 15.11
0 weeks worked 0.2018 0.2015
1-13 weeks worked 0.0451 0.0307
14-26 weeks worked 0.0480 0.0491
27-39 weeks worked 0.0634 0.0708
40-51 weeks worked 0.0831 0.0843
52 weeks worked 0.5587 0.5635
Monthly e-u hazard rate 0.0113 0.0086
Monthly u-e hazard rate 0.2339 0.2599
Monthly n-u hazard rate 0.0376 0.0333
Monthly u-n hazard rate 0.1443 0.0313
Monthly e-n hazard rate 0.0153 0.0120
Monthly n-e hazard rate 0.0434 0.0073

Table 3: Comparison of baseline model with US data
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Figure 2: Weeks worked distribution for lowest and highest pb

to be matched. Conversely, without heterogeneity in pb, the model cannot
simultaneously match the weeks worked distribution, the employment, un-
employment and non-participation ratios, and the various transition rates.
To understand how the weeks worked distribution helps us parameterize the
distribution of individuals over values of pb, it is useful to note that workers
with high values of pb are much more likely to flow into and out of non-
participation, and thus are much more likely to report low numbers of weeks
worked. For example, at the lowest value of pb in the calibrated model, 82.7%
of workers report 52 weeks worked and 0.6% report 0 weeks worked. In con-
trast, at the highest value of pb at which workers still participate (i.e. p̄b),
only 34.7% report 52 weeks worked while 5.3% report 0 weeks worked. Figure
2 shows that there is a similar disparity for weeks 1 to 51 of the weeks worked
distribution. While intermediate values of pb generate a weeks worked distri-
bution closer to the empirical weeks worked distribution, the other statistics
of interest miss the mark with those intermediate values of pb. We conclude
that a mix of high-pb workers and low-pb workers is necessary to match the
empirical weeks worked distribution (reported in the first column of table 3).

As previously noted, we restrict ourselves to an exponential distribution,
so that we have only one parameter to choose. A high rate of decay for the
exponential distribution would mean that a large part of the population has
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Figure 3: The fraction of individuals with transition probability pb.

low values of pb, whereas a low rate of decay will mean that the population
is more evenly spread over the different values of pb. Figure 3 shows the
distribution used for the results in table 3.

Next we examine the extent to which the model is able to match the
data. As table 3 indicates, the assumed distribution over pb is able to match
quite well the weeks worked distribution. The model also matches well the
unemployment, employment, and non-participation rates and the average
duration of unemployment spells. Success in matching the various hazard
rates, however, is somewhat mixed. While the model does fairly well with
the u-e, n-u, e-u, and e-n hazard rates, it misses by a nontrivial amount
the u-n and n-e hazard rates. With regard to the u-n hazard rate, there
are at least two possible explanations for the model’s difficulty in matching
the data. First, it is possible that the Abowd-Zellner correction factors do
not fully adjust for the spurious transitions between unemployment and non-
participation, and thus the data overstate the importance of these transitions.
Second, the model may not properly account for workers who spend some
time in unemployment after leaving a job—perhaps to collect unemployment
benefits—before entering non-participation.

There are several comments to make with regard to the inability of the
model to match the n-e hazard rate. The nature of the model is such that
there are actually no worker flows directly from non-participation to employ-
ment. Nevertheless, the non-zero hazard rate for the model results from an
attempt to determine how much of the n-e flow in the data could be attributed
to time aggregation. That is, workers who report being non-participants in
one month, then begin search and find a job before being interviewed the
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following month, will result in an n-e transition when in fact both n-u and
u-e transitions have occurred. Thus, the n-e hazard rate reported for the
model represents those workers in the model who flow from n to u to e in
less than four weeks and thus would be recorded as n-e transitions. Clearly,
the results indicate that this time aggregation problem can account for a
very small amount of the n-e transitions found in the data. The remaining
discrepancy between the data and the model probably reflect the fact that in
reality the distinction between non-participation and unemployment is not so
clear-cut as it is assumed to be in the model. In reality, there are likely many
non-participants who are not actively searching for a job, but who would be
willing to accept a job (and indeed do) were they somehow to encounter an
offer. (See e.g., Card and Ridell (1998) for an empirical analysis of active
and passive searchers.)

5.3 Results

With the baseline model calibrated to US data, we now examine the conse-
quences of a decline in α. Table 4 displays what happens to many statistics
of interest when the offer arrival rate is cut in half.

The drop in the non-participating population—nearly 10 percentage points—
is the result that most stands out in table 4. To understand the cause of this,
it is helpful to look at the behavior of individuals conditional on different val-
ues of pb, shown in the upper left panel of figure 4. There are two important
factors that impact the overall participation rate. First, for workers with val-
ues of pb such that they do participate, the reduction in α actually increases
the fraction of time that they participate. When offers become scarcer, these
workers are more inclined to cling to an existing job even when participa-
tion costs rise. This can also be seen in the upper right panel of figure 4,
which shows that for a given value of pb, workers flow out of participation
at a lower rate when α decreases. These lower flows into and out of non-
participation can also be seen in the transition rates listed in table 4. Second,
the reduction in α decreases the range of values of pb for which workers do
participate—i.e. p̄b falls from 0.195 when α = 0.35 to 0.115 when α = 0.175—
as can be seen in figure 4 by the point at which participation rates drop to
zero. Clearly, this works to reduce the overall participation rate, since the
mass of workers between the two values of p̄b do participate for α = 0.35
(though not as frequently as workers with lower values of pb). Of course, the
overall decline in participation makes evident that the second factor clearly
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Baseline model: α = 0.35 High frictions: α = 0.175

Fraction employed 0.7071 0.6033
Fraction unemployed 0.0426 0.0545
Fraction not participating 0.2455 0.3422
Unemployment rate 0.0629 0.0827
Ave. search duration (weeks) 15.11 25.31
0 weeks worked 0.2015 0.3360
1-13 weeks worked 0.0307 0.0210
14-26 weeks worked 0.0491 0.0319
27-39 weeks worked 0.0708 0.0457
40-51 weeks worked 0.0843 0.0560
52 weeks worked 0.5635 0.5094
Monthly e-u hazard rate 0.0086 0.0092
Monthly u-e hazard rate 0.2599 0.1573
Monthly n-u hazard rate 0.0333 0.0119
Monthly u-n hazard rate 0.0313 0.0202
Monthly e-n hazard rate 0.0120 0.0057
Monthly n-e hazard rate 0.0073 0.0013

Table 4: Impact of increase in search frictions
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Figure 4: Individual behavior conditional on pb.

dominates the first. We can get another perspective on the role of these two
factors by noting that the fraction of the population that never participates
when α = 0.175 (i.e., 0.3606) accounts almost entirely for the fraction that
at any given point in time is not participating (i.e. 0.3863). For comparison,
when α = 0.35, among the 0.2455 who are not participating at any given
point in time, only 0.1827 are individuals who never participate—the rest
are individuals who are temporarily not participating. This demonstrates
that for α = 0.175 those who participate at least occasionally do so much
more consistently.

In addition to the impact on the participation rate, table 4 shows that
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the increase in frictions also results in approximately a two percentage point
increase in the unemployment rate. For given values of pb, the lower left panel
of figure 4 shows that unemployment rates are increasing in search frictions
conditional on the value of pb being such that the individuals participate at
least in the good state. There are several countervailing effects that impact
the stock of unemployed. Consider first the flows into unemployment. On
the one hand, the rate at which workers flow from employment to unemploy-
ment is lower when frictions are greater, since some of the employed—those
who have high participation costs but are clinging to their jobs—will flow
directly to non-participation, and not to unemployment, when an exogenous
separation occurs. On the other hand, the rate at which workers flow from
non-participation to unemployment is given by pg and is thus unaffected by
the level of frictions. As for the rate at which workers flow out of unemploy-
ment, it is reduced by frictions, as seen by the fact, shown in the lower right
panel of the figure, that frictions lengthen average unemployment durations.
Again, the net result of these various effects is that frictions increase the
unemployment rate at all values of pb for which participation is positive. Of
course, the impact on the aggregate unemployment rate depends not only on
the unemployment rate for given values of pb, but also on the composition
of participants. As the lower left panel shows, the unemployment rate is
increasing in pb as long as participation is positive, and thus the fact that p̄b

is higher when α = 0.35 tends to make unemployment higher when α = .35.
Nevertheless, this composition effect is clearly outweighed by the increased
unemployment rate at lower values of pb, leading to a higher aggregate un-
employment rate when frictions are increased.

It should be noted that the differences between the two columns of table
4 are rather similar to differences that one would observe if comparing the
US labor market with various European labor markets. The significance of
this should not be overstated–the analysis here is strictly decision theoretic,
aggregating decision rules across individuals holding the wage distribution
and separation rates constant—a more thorough analysis of cross-country
patterns would require a general equilibrium treatment and would force us
to identify the cause of the lower job arrival rates in Europe. However, with
these qualifications in mind, we find the results suggestive of a quantitatively
significant role for the effects captured in the model presented here.
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5.4 Sensitivity

Clearly, the substantial decline in the participation rate that results from
reducing α from 0.35 to 0.175 is closely related to the assumed distribution
of individuals over different values of pb. Thus, it is worthwhile to examine
how sensitive these results are to different parameterizations. As indicated
above, the weeks worked distribution played a large role in determining the
rate of decay of the distribution over pb for the baseline parameterization.
A sufficiently slow rate of decay was needed in order to produce a mass of
individuals above p̄b that was large enough to match the number of indi-
viduals who report zero weeks worked. Specifically, among the 0.2015 of
the population that reports zero weeks worked in the model, 0.1827 are the
workers who never participate and the other 0.0188 are workers who do occa-
sionally participate but nevertheless experience a whole year without work.
It is plausible to suppose that some fraction of those who never participate
(and thus report zero weeks worked) in fact do not participate for reasons
other than the one emphasized here. For example, some may choose never to
participate simply because their payoff from non-participation (zn) is higher
than for other individuals.

To examine this we recalibrate the model under the alternative assump-
tion that 10% of the workforce chooses not to participate for unspecified
reasons. This cuts approximately in half the fraction of individuals who re-
port zero weeks worked that must be accounted for by workers with pb above
p̄b. As a result, the rate of decay for the exponential distribution of individ-
uals over values of pb is higher for this alternative calibration. Of course, as
we change this distribution, we also have to change other parameter values
in order to still match the various statistics listed in table 3. In fact, a fairly
good match of the model to the US data can be achieved by making only
two changes (aside from stipulating that 10% of the workforce does not par-
ticipate for unspecified reasons): increasing by 40% the rate of decay of the
exponential distribution over pb and increasing the exogenous separation rate
s from 0.00215 to 0.0023. The results of this second calibration are shown in
table 5.

As expected, under this new calibration the decline in the participation
rate that results from the increase in frictions is smaller because the higher
rate of decay means that there is a smaller mass of workers between two
values of p̄b associated with the α = 0.35 and α = 0.175 cases. Nevertheless,
the decline in the participation rate is still substantial, as are the increases
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U.S.: model High Frictions
U.S.: data

α = 0.35 α = 0.175

Fraction employed 0.7173 0.7126 0.6033
Fraction unemployed 0.0465 0.0482 0.0545
Fraction not participating 0.2362 0.2392 0.3422
Unemployment rate 0.0609 0.0634 0.0827
Ave. search duration (weeks) 15.44 15.61 25.31
0 weeks worked 0.2018 0.2002 0.3360
1-13 weeks worked 0.0451 0.0281 0.0210
14-26 weeks worked 0.0480 0.0462 0.0319
27-39 weeks worked 0.0634 0.0690 0.0457
40-51 weeks worked 0.0831 0.0858 0.0560
52 weeks worked 0.5587 0.5707 0.5094
Monthly e-u hazard rate 0.0113 0.0092 0.0092
Monthly u-e hazard rate 0.2339 0.2702 0.1573
Monthly n-u hazard rate 0.0376 0.0328 0.0119
Monthly u-n hazard rate 0.1443 0.0292 0.0202
Monthly e-n hazard rate 0.0153 0.0114 0.0057
Monthly n-e hazard rate 0.0434 0.0070 0.0013

Table 5: US data and calibrated model, second parameterization
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in the unemployment rate and in the average duration of unemployment
spells. In other words, the main results are quite robust to the alternative
parameterization of the distribution of individuals over pb.

6 Conclusion

We have introduced and analyzed a worker search model that highlights the
interaction between search frictions and the participation decisions of workers
with stochastic participation costs. Higher search costs reduce flows into and
out of participation. They can also lead to longer unemployment durations,
longer employment durations, and higher unemployment rates. These results
seem consistent with various observations that result from cross-country la-
bor market comparisons. Countries like the US, with generally fewer labor
market regulations and lower search frictions than in many Western Eu-
ropean countries, tend to have greater flows into and out of participation,
shorter employment and unemployment durations, and lower unemployment
rates.

The results of this paper also raise interesting questions about the nature
of search equilibrium and the job creation behavior of firms. One would ex-
pect that when there is heterogeneity in the expected participation duration
of workers, firms would create different types of jobs in order to cater to
different types of workers. More specifically, to cater to workers who do not
anticipate participating for a long time, firms would have incentives to create
low-wage, low-specific human capital jobs that can be quickly obtained. On
the other hand, firms would also want to create higher-wage, high-specific
capital jobs for workers who anticipate a more protracted employment dura-
tion. The model of this paper suggests that these workers would be willing
to accept a longer search spell in order to obtain a higher wage. In an
equilibrium model that accounts for firms’ job creation behavior, a natural
question that arises is how different labor market policies—worker dismissal
costs, unemployment insurance, minimum wages—affect the mix of jobs that
firms choose to create. A natural hypothesis is that such policies discourage
firms from creating easy-to-find, low-wage jobs, and consequently reduce the
participation of people who desire such jobs. These broader questions that
arise in the context of an equilibrium model seem like a promising area for
future work.

32



References

[1] Abowd, J., and A. Zellner, “Estimating Gross Labor-Force Flows,” Jour-
nal of Business and Economic Statistics 3 (1985), 254-283.

[2] Alvarez, F., and M. Veracierto, “Labor-Market Policies in an Equi-
librium Search Model,” NBER Macro Annual 1999, edited by Ben
Bernanke and Julio Rotemberg, 265-304.

[3] Andolfatto, D., and P. Gomme, “Unemployment Insurance and Labor
Market Activity in Canada,” Carnegie Rochester Series on Public Policy
44 (1996), 47-82.

[4] Andolfatto, D., P. Gomme, and P. Storer, “US Labour Market Policy
and the Canada-US Unemployment Rate Gap,” Canadian Public policy-
Analyse de Politiques 24 (1998), 210-232.

[5] Blanchard, O., and P. Portugal, “What Hides Behind an Unemploy-
ment Rate: Comparing Portuguese and US Labor Markets,” American
Economic Review 91 (2001), 187-207.

[6] Clark, K., and L. Summers, “Labor Market Dynamics and Unemploy-
ment,” Brookings Papers on Economic Activity 1979, 13-60

[7] Garibaldi, P. and E. Wasmer, “Equilibrium Search Unemployment, En-
dogenous Participation and Labor market Flows,”, mimeo 2003.

[8] Kim, Sun-Bin,“Labor Force Participation,Worker Flows and Labor Mar-
ket Policies,” Ph.D. Dissertation, University of Pennsylvania, 2001.

[9] Lucas, R., and E. Prescott, “Equilibrium Search and Unemployment,”
Journal of Economic Theory 7 (1974), 188-209.

[10] Poterba, J., and L. Summers, “Reporting Errors and Labor Market
Dynamics,” Econometrica 54 (1986), 1319-1338.

[11] Pries, M., and R. Rogerson, “Hiring Policies, Labor Market Institutions
and Labor Market Flows,” mimeo, 2001.

[12] Pissarides, C., Equilibrium Unemployment Theory (2nd edition), MIT
Press, Cambridge, MA, 1990.

33



[13] Veracierto, M., “On the Cyclical Behavior of Employment, Unemploy-
ment and Labor Force Participation,” mimeo, 2003.

34


