
Inattentive Non-participation and Self-fulfilling Fears of

Long-term Joblessness∗

[Preliminary and incomplete. Comments welcome.]

Tristan Potter†

Drexel University

March 11, 2021

Abstract

I study a model of search in which fears of long-term joblessness can be self-fulfilling. Searchers

monitor the arrival of vacancies, leaving only overlooked jobs for inattentive non-participants.
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steady states across which search effort and participation are negatively correlated with social

welfare, (ii) jobless recoveries with persistently elevated levels of long-term unemployment follow-
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1 Introduction

This paper considers a model of search in which fears of prolonged joblessness can be self-fulfilling.

The model is motivated by the observation that modern labor markets are characterized by pervasive

application bunching—that is, the fact that applications to new job openings tend to cluster around

the time when an opening is first listed—suggesting that searchers monitor the arrival of new jobs.

Taking this idea as a starting point, the paper makes three main contributions: First, I develop a

model in which search is explicitly interpreted as the act of monitoring the arrival of new vacancies

and non-participation is therefore interpreted as a state of inattentiveness. Second, I show that the

model gives rise to a novel source of strategic complementarities in search, resulting in multiple

steady states across which search effort and participation are negatively correlated with social

welfare. The model thus provides a starkly different normative view of search from the existing

literature—such as the seminal contribution of Diamond (1982)—in which search is positively

correlated with social welfare across equilibria. Finally, I show that a quantitative version of the

model has rich implications for labor market dynamics and optimal policy.

The paper begins with a description of the environment that will serve as the foundation for

the remainder of the paper. The environment is motivated by a series of empirical studies of the

matching process—in particular, the work of van Ours and Ridder (1992), Faberman and Menzio

(2018), Davis and Samaniego de la Parra (2018) and Mueller et al. (2020)—documenting that a

substantial fraction of job applications are submitted to vacancies shortly after they are first listed.

For example, van Ours and Ridder (1992) and Faberman and Menzio (2018) document that roughly

three quarters of all applications are submitted within the first two weeks of a vacancy being posted.

I study a matching process informed by this observation. Specifically, I interpret search as the

act of monitoring the arrival of vacancies in an otherwise frictionless setting. In this environment,

workers choose the intensity with which to monitor the arrival of new vacancies at the start of each

period in order to apply to jobs before they become widely available to all workers in a frictionless

aftermarket. Search intensity is thus identified with a worker’s attentiveness to the arrival of new

vacancies, implying that non-participation corresponds to a state of inattention.

The decision to monitor an arrival process reflects a fundamental concern for timing: It

allows one to observe an arrival before others who are not monitoring. In the context of the labor

market, identifying job search with monitoring the arrival of new vacancies—as the existence of

application bunching, at least to some extent, suggests we should—therefore necessitates a temporal

segmentation between the matching process of unemployed workers (who monitor and immediately

apply to new vacancies) and that of non-participants (who, by not monitoring, do not immediately

observe new vacancies). This temporal segmentation, in turn, has two important implications for

the nature of matching. On the one hand, it will tend to attenuate coordination frictions between

unemployed workers and non-participants. But by attenuating coordination frictions between groups,

it will aggravate congestion within groups—among unemployed workers who observe (and apply

to) new vacancies simultaneously upon arrival, and, crucially, among non-participants, all of whom

must hope to encounter the few vacancies overlooked by unemployed workers who are monitoring

the arrival of new jobs.
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To highlight the implications of a segmented matching process and the attendant congestion

among non-participants, I first consider a stylized partial equilibrium model in which wages and

market tightness are parametrically fixed and participation decisions are tied to jobless duration.

Using this model, I show that a non-degenerate equilibrium exists when individuals are sufficiently

patient, and that so long as a non-degenerate equilibrium exists, there must be multiple such

equilibria. Multiplicity results from strategic complementarities in search that arise as a consequence

of the temporal segmentation in the matching process described above: Fearing prolonged joblessness,

searchers aggressively monitor the arrival of vacancies, thus depressing the match rate for current

non-participants and driving up the number of long-term jobless workers, and hence the number of

non-participants, in the following period. Temporal segmentation of the matching process implies

that additional inflows into non-participation have a negligible effect on the total number of matches

and thus sharply depress the match rate for non-participants in subsequent periods. Because

non-participation is prevalent among long-term jobless workers, a sequence of depressed future

job-finding rates among non-participants translates into a sharply depressed employment rent for

all workers, thus rationalizing current unemployed workers’ initial fears of prolonged joblessness and

hence their decisions to search aggressively.

I next turn to a quantitative general-equilibrium version of the model in order to assess two

fundamental questions: First, does multiplicity survive in an empirically plausible environment?

And second, what are the empirical and policy implications of interpreting search as monitoring and

non-participation as a state of inattentiveness? To answer these questions, I enrich the model with

an explicit labor force participation decision among ex ante and ex post heterogeneous workers, a

flexible model of firm entry with an explicit entry decision, an endogenous ranking decision among ex

post heterogeneous entrants, and wage bargaining between matched firms and workers. I calibrate

the model to match data on applications and vacancies from the Employment Opportunity Pilot

Project (EOPP) from the early 1980s and impose an intuitive restriction, supported by the data,

to identify the steady state in the case of multiplicity: Average search effort must rise as the cost

of search falls. In order to highlight the importance of interpreting search as monitoring for the

emergence of multiplicity, I also consider an otherwise identical alternative model reflecting a more

traditional interpretation of search and participation in which the matching process is not temporally

segmented.

The calibration procedure described above yields several main results. First, the economy in

which search is interpreted as monitoring has three steady states for the time period targeted in

calibration, analogous to those in the stylized partial equilibrium model, whereas no such multiplicity

exists in the traditional alternative model. Indeed, no plausible parameterization of the alternative

model yields multiplicity, while it is common (although not guaranteed) in the monitoring model.

Second, search effort and labor force participation are negatively correlated with social welfare across

the three steady states in the monitoring model. Third, the economy appears to have been in the

high-effort, low-welfare steady state in the early 1980s, implying the co-existence of a counterfactual

but Pareto-improving low-effort, high-welfare steady state.

These results highlight that the interpretation of search as monitoring and non-participation as
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inattention is quantitatively necessary, though not sufficient, for the existence of multiple steady

states. An important feature of the quantitative model that allows such multiplicity to emerge is

an entry process that is less than infinitely-elastic. In the extreme case of free entry, for example

(that is, when firm entry is infinitely elastic with respect to the value of a vacancy), entry is highly

responsive to changes in the probability of a firm matching with a worker, which weakens the

strategic complementarities in search effort and can eliminate multiplicity. I adopt a flexible model

of entry that nests free-entry as a limiting case and calibrate the entry process to be consistent

with existing studies that have estimated the entry elasticity. Relatedly, it is important that it is

costly for firms to make job offers. In this regard I follow the literature on multiple applications

and assume that firms are only able to make one offer per period. Under the empirically motivated

entry process and the assumption of costly job offers, multiplicity emerges in the relevant region of

the parameter space.

The model also generates a rich set of empirical and policy implications. First, I show that,

compared with the alternative model, the monitoring model generates substantially more endogenous

persistence in both the unemployment rate and the share of long-term unemployed workers following

a shock, and thus helps to explain recent jobless recoveries with persistently elevated long-term

unemployment. Second, I show that secularly falling search costs—associated with innovations

in search technology over the past half-century—are welfare reducing in the empirically relevant

region of the parameter space, and that sufficiently large reductions in search costs can eliminate

the low-effort, high-welfare equilibrium, thereby extinguishing the possibility of transitioning to a

Pareto-improving equilibrium. Falling search costs also serve to drive up the share of long-term

unemployed workers, consistent with the U.S. experience over the past 30 years. Finally, I show

that the three steady states have dramatically different implications for policy aimed at reducing

the employment rent: In the identified high-effort steady state, inefficiency associated with excessive

search can be reduced by permanent transfers to the long-term unemployed, thus raising welfare

despite reducing employment. By contrast, in the counterfactual intermediate-effort equilibrium,

such transfers reduce welfare by raising search effort despite also raising employment. I also show

that a flat (duration-independent) profile of transfers to all unemployed workers can be used to

eliminate multiplicity of steady states and select the low-effort, high-welfare equilibrium with no

adverse short-run transitional cost, thus resulting in a substantial and permanent increase in welfare.

Related literature. The paper is principally related to work concerned with the existence of

multiple equilibria in macroeconomic models of the labor market. The canonical paper in this

literature is Diamond (1982), who shows that increasing returns in the matching process can give

rise to strategic complementarities in search and thus multiple steady states. In a similar spirit,

this paper also features strategic complementarities in search that lead to multiple steady states.

However, the mechanism, and thus the normative implications, are starkly at odds with those

identified by Diamond (1982): In his model, positive externalities of search result in a positive

correlation between search activity and welfare across equilibria. In my model, negative externalities

of search result in a negative correlation between search activity and social welfare across equilibria.

More recently, a number of authors have studied other mechanisms in the labor market that
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can give rise to multiple equilibria. Important examples include Schaal and Taschereau-Dumouchel

(2016) who study the role of aggregate demand externalities in generating strategic complementarities

in vacancy posting, Kaplan and Menzio (2016) who study the role of shopping externalities in

generating strategic complementarities in firms’ employment decisions, Lindenlaub and Eeckhout

(2018) who study the role of sorting in generating strategic complementarities between on-the-job

search and vacancy posting, and Sterk (2016) and Acharya et al. (2018), who build on Pissarides

(1992) in studying the role of skill depreciation in generating strategic complementarities in hiring.

The paper is also related to several other strands of literature studying macroeconomic models

of the labor market. First, the paper is related to quantitative models of labor force participation,

such as those studied by Krusell et al. (2017) and Cairo et al. (2021). As I discuss at length below,

the key distinction between these models of participation and the model developed in this paper

is that nearly all existing models envision non-participants as perfect substitutes for unemployed

workers in the match function. Motivated by the evidence of application bunching described above,

this paper takes a very different view: Identifying search with monitoring the arrival of vacancies

and thus non-participation as a state of inattentiveness implies a temporal segmentation between

the matching process of unemployed workers and that of non-participants, in contrast with standard

models. And this contrast turns out to be critical: In the context of the quantitative model, I show

that the interpretation of search as monitoring and non-participation as inattention is the essential

feature giving rise to multiplicity. In an otherwise identical model with a traditional interpretation

of search and participation, there is no multiplicity.

Second, the paper is related to a growing literature on micro-founded models of matching with

multiple applications, including Albrecht et al. (2006), Galenianos and Kircher (2009), Kaas (2010),

Wolthoff (2018) and Birinci et al. (2020). In the present context, the explicitly micro-founded model

of multiple applications implies that firms are ex post heterogeneous with respect to the number of

applications received, which in turn allows for an explicit accounting of which firms match with

monitoring searchers at the beginning of the period and which remain available to match with

non-participants in the aftermarket. Because matching prospects in the aftermarket are an essential

determinant of the employment rent and thus search decisions, an explicit treatment of which

vacancies remain available in the aftermarket is critical for understanding how multiplicity emerges

as well as its normative implications.

Finally, the paper is related to models of stock-flow matching, such as those in Taylor (1995),

Coles and Muthoo (1998) and Coles and Smith (1998). Specifically, the notion of monitoring

proposed in this paper is similar to a one-sided stock-flow matching process in which incomplete

contact between the two sides of the market gives rise to an aftermarket and thus a meaningful

notion non-participation as a state of inattentiveness.

The remainder of the paper is organized as follows: Section 2 introduces the essential features

of the economic environment that will appear in the rest of the paper, Section 3 studies a simple

two-equation model to highlight the mechanism, Section 4 studies a rich quantitative matching

model, Section 5 describes calibration of the model and identification of the steady state, Section 6

studies some positive and normative implications, and Section 7 concludes.
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2 Environment

I begin by describing the essential features of the economic environment common to both the

two-equation model in Section 3 and the quantitative model in Section 4.

2.1 Setting and demographics

Time evolves discretely and runs forever. The economy is populated by a unit measure of workers

who are either employed or non-employed. Non-employed workers are participants (unemployed)

or non-participants (out of the labor force). Let et denote the number of employed workers, let ut

denote the number of unemployed workers, and let nt denote the number of non-participants. At

the end of each period, workers die with probability 1− δ and measure 1− δ of workers are born

directly into employment.1

Workers (indexed by i) maximize the present discounted value of lifetime earnings, E0
∑∞

t=0 δ
tyit,

where

yit =


wt if working in t

bdt − φ(λit)− Φit if unemployed in t with jobless duration d

hdt if non-participant in t with jobless duration d

and wt is the wage rate, bdt is the flow value of unemployment for a worker with jobless duration d,

hdt is the flow value of home production for a non-participant with jobless duration d, Φit ≥ 0 is the

fixed cost of labor force participation, and φ(λit) is the variable cost of searching with intensity λit.
2

2.2 Jobs, stocks and flows

At any point in time there is a stock of jobs in the economy that are either unfilled (vt) or filled

by a worker (et). Unfilled jobs are created through entry of some fraction of a fixed measure F of

potential entrant firms.3 Filled jobs are created when workers are born into employment and are

destroyed when employed workers die. Furthermore, each period, mt unfilled jobs become filled

through the matching process described below. All jobs are subject to job destruction shocks that

occur with probability ρ. The stock of filled jobs thus evolves according to

et+1 = (1− ρ) [δ(et +mt) + 1− δ] (1)

1That newborn workers are born into employment instead of non-employment is inessential but eases exposition.
2I assume throughout that φ(·) is increasing and convex with φ(0) = 0 and φ′(0) = 0.
3In the illustrative model in Section 3, for simplicity I assume that entry is such that the ratio of vacant jobs to

unemployed workers is fixed, as in Albrecht et al. (2006). In the quantitative model in Section 4, I explicitly model
the entry decision.
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To accommodate the possibility of duration dependence, it will be useful to note that the number of

long-term jobless workers (lt) and short-term jobless workers (st) evolve according to

st = ρ(1− lt) (2)

lt+1 = δ [st + lt −mt] (3)

where the latter follows from the assumption of a constant unit population.

2.3 Search as monitoring

Motivated by the empirical evidence of application bunching described above, I model job search

as a process of monitoring the arrival of new vacancies in an otherwise frictionless environment.

Specifically, I assume that workers can choose to monitor the arrival of new vacancies at the start of

each period in order to apply to jobs before they become available to all workers in an aftermarket.

That is, search is a decision to be attentive to the arrival of new vacancies, and non-participation

thus corresponds to a state of inattentiveness. I formalize this interpretation below.

Monitoring intensity. To operationalize the preceding, I assume that, at the beginning of each

period t, unemployed workers with duration d choose the intensity λdt ∈ R+ with which they will

monitor the arrival of new vacancies. Monitoring intensity corresponds to how many vacancies an

attentive unemployed worker expects to observe before inattentive non-participants: In a finite

labor market with vt firms posting vacancies, a worker monitoring the arrival of vacancies with

intensity λdt preemptively observes and thus applies to au ∼ Bin(λdt /vt, vt) jobs, so that λdt = E[au].

This implies that in a large labor market (i.e. as vt →∞), the same worker preemptively observes

and applies to au ∼ Pois(λdt ) jobs. Monitoring intensity is thus continuous, affording tractability,

but generates a (stochastically) discrete number of applications, allowing for a fully micro-founded

model of the matching process.4 In Appendix A, I show that the Binomial/Poisson distribution of

applications may be derived from a simple micro-founded model of attention.

The preceding implies that when the labor market is large, the probability that an unemployed

worker monitoring with intensity λdt observes and applies to exactly au vacancies at the start of the

period is given by

Pr(ãu = au) =
1

au!
(λdt )

aue−λ
d
t . (4)

Monitoring among unemployed workers is uncoordinated, so multiple workers may submit applica-

tions to the same firm. Firms, in turn, receive a stochastic number of applications av ∈ N0. Defining

udt as the measure of unemployed workers of duration d, as the number of firms and workers gets

large, the probability that a firm receives av applications from monitoring searchers at the start of

the period is given by

Pr(ãv = av) =
1

av!
(udtλ

d
t /vt)

ave−u
d
t λ
d
t /vt . (5)

Firms receiving at least one application choose an applicant and make an offer. Offers are uncoordi-

4The approach of modeling search as a continuous choice that maps into a stochastically discrete number of
applications is due to Kaas (2010).
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nated, so multiple firms may make an offer to the same worker, in which case the worker randomly

selects one offer to accept.

Aftermarket. The aftermarket, in turn, is modeled as a simple frictionless labor market comprised

of vacancies that have not yet made offers to workers and the remaining unmatched workers. The

number of matches is therefore determined by the short side of the market.5 Figure 1 depicts the

timing of events within a period.

Figure 1: Monitoring and the aftermarket

Discussion of assumptions. The preceding description of the matching process makes two

assumptions concerning job offers that warrant brief further discussion: First, job offers must be

costly for firms. This is a standard assumption in the literature on multiple applications, which

typically assumes that firms are only able to make one offer per period.6 I follow the literature

and make the same assumption. Second, waiting until the aftermarket to make an offer must be

costly for firms, so that they will prefer to make an offer at the start of the period if they have the

opportunity to do so. Such costs may be interpreted as the costs associated with maintaining an

open vacancy for the remainder of the period, screening and interviewing subsequent applicants, etc.

I explicitly model these costs in the quantitative model in Section 4.

5That matching in the aftermarket is frictionless is inessential, but eases exposition and is likely the best
approximation given that monitoring implies that new vacancies are observed upon arrival and so the remainder of the
period—six months in the quantitative model—remains available for sequential meetings or, more generally, repeated
iterations of a (possibly frictional) matching technology.

6For example, see Albrecht et al. (2006) and Galenianos and Kircher (2009). Consistent with this, in the 1980
EOPP, on average only 1.02 offers were made per hire.
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3 Two-equation model

I begin by studying a stylized partial equilibrium model in order to highlight the key mechanism

giving rise to strategic complementarities and thus multiple equilibria.

3.1 Assumptions

I make several simplifying assumptions to facilitate exposition. First, I assume that participation

decisions are exogenously tied to jobless duration, enabling abstraction from workers’ participation

decisions without dispensing with non-participation altogether. Second, I assume that market

tightness (θt) is exogenously fixed and that firms always make a job offer when they receive an

application, enabling abstraction from firms’ entry and offer decisions. Third, I assume that wages

(wt) and the flow value of non-participation (hdt ) are exogenously fixed. Finally, I assume that

workers do not anticipate separation shocks. All assumptions are relaxed in Section 4.

3.2 Dynamic equations and equilibrium

The assumption that participation decisions are mechanically determined by jobless duration implies

that all short-term jobless workers are unemployed (st = ut) and all long-term jobless workers are

non-participants (lt = nt). Accordingly, we can temporarily drop the duration superscripts that

appeared in Section 2 and describe the model with two equations: the optimal choice of monitoring

intensity (λt) among unemployed workers, and the law of motion for non-participants (nt).

Matching. Match rates are derived from the matching process described in Section 2 (see Appendix

B). Define zt ≡ θ
λ̄t

(1− e−
λ̄t
θ ) as the probability of a worker receiving an offer from a firm conditional

on applying (where λ̄t is economy-wide average monitoring intensity). The match rate for an

unemployed worker (choosing monitoring intensity λt) and a non-participant, respectively, are then:

put = 1− e−λtzt + e−λtzt p̂t (6)

pnt = p̂t (7)

where p̂t is the aftermarket match rate:

p̂t =

1 if workers are the short end of the aftermarket

θρ(1−nt)e−λ̄t/θ

nt+ρ(1−nt)e−λ̄tzt
if vacancies are the short end of the aftermarket.

(8)

Monitoring intensity. The value of unemployment, non-participation and employment, are thus

W u
t = max

λt

{
bt − φ(λt)− Φit + δEt

[
putW

e
t+1 + (1− put )Wn

t+1

]}
(9)

Wn
t = ht + δEt

[
pntW

e
t+1 + (1− pnt )Wn

t+1

]
(10)

W e
t = wt + δEt

[
W e
t+1

]
. (11)

9



Restricting attention to symmetric equilibria in which λ̄t = λt, (9), (10) and (11) imply that optimal

monitoring intensity satisfies

φ′(λt)

δzt(1− put )
= wt − ht + δEt

[
(1− pnt+1)

φ′(λt+1)

δzt+1(1− put+1)

]
. (12)

Non-participation. The law of motion for non-participation is obtained by substituting (2) into

(3) and using st = ut and lt = nt:

nt+1 = δ [ρ(1− nt)(1− put ) + nt(1− pnt )] . (13)

Equilibrium. A (symmetric) rational expectations equilibrium at time t is thus characterized by

an initial condition nt and a sequence of values {λτ}∞τ=t and {nτ}∞τ=t+1 satisfying (12)-(13) given

the definitions of put and pnt above.

3.3 Steady states

The economy’s steady states are described by two loci corresponding to the optimal choice of

monitoring intensity in (12) and the law of motion in (13), with nt = n and λt = λ for all t:

n =

[
1 + z

(
w − h
ρφ′(λ)

)]−1

(MI)

n =

0 λ < λ̂
δρ(e−λz−θe−λ/θ)

1−δ(1−ρ(e−λz−θe−λ/θ))
λ ≥ λ̂

(NP)

where λ̂ ≡ {λ|e−λz = θe−λ/θ} is unique and strictly positive. See Appendix C for derivations. Figure

2 plots the (MI) and (NP) locii. Proposition 1 establishes that a steady state generically exists, and

Figure 2: Steady states
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that an equilibrium with positive monitoring exists when workers are sufficiently patient. Corollary

1 establishes that whenever there is an equilibrium with positive monitoring, there must be several

such equilibria. I sketch the main arguments below—see Appendix C for details.

Proposition 1 (Existence). A no-monitoring equilibrium (λ = 0) always exists. For sufficiently

large δ, an equilibrium with strictly positive monitoring (λ > 0) exists.

Proof. That a no-monitoring equilibrium exists follows immediately from (MI) and (NP), as λ̂ > 0.

To see that an equilibrium with strictly positive monitoring exists for sufficiently high δ, note that

for any δ < 1, the (MI) locus lies strictly above the (NP) locus (i) for λ ∈ (0, λ̂) and (ii) in the limit

as λ becomes large. On the other hand, for any finite λ > λ̂, as δ approaches 1, the (NP) locus

shifts upward, approaching 1 in the limit, whereas the (MI) locus is unaffected and bounded from

above by 1. It follows that we can always find a δ sufficiently close to 1 such that (NP) lies strictly

above (MI). The claim then follows from continuity of the (MI) and (NP) locii.

Corollary 1 (Multiplicity). If there is an equilibrium with strictly positive monitoring, then there

are multiple such equilibria.

Proof. Immediate. See proof of Proposition 1.

Multiplicity arises from a unique source of strategic complementarities in workers’ search

decisions that results directly from the interpretation of search as monitoring and non-participation

as a state of inattentiveness.7 I next turn to studying this source of strategic complementarities.

3.4 Strategic complementarities

To understand the source of strategic complementarities and thus multiplicity, it is instructive to

consider the forces through which average monitoring effort (λ̄) affects a typical worker’s effort (λ).

Consider a newly unemployed worker who is deciding how much effort to devote to monitoring the

arrival of vacancies in search of a new job. In addition to the marginal cost of effort, φ′(λ), this decision

depends on two principal considerations: (i) the effectiveness of an additional unit of monitoring effort,
∂pu

∂λ (λ, λ̄), and (ii) the employment rent, W e −Wn(λ̄). Traditionally, strategic complementarities

arise through the first of these two components of the search decision—namely, features of the

match process that lead to increasing returns.8 In this paper, strategic complementarities arise

instead through the second component of the search decision—the employment rent.

To see why, first note that the employment rent depends negatively on the job-finding rate

among non-participants (pn): As it becomes more difficult to find a job, non-participants remain

out of work for longer, thus increasing the present-discounted value of their forgone income and

exacerbating hardship. Changes in average monitoring effort, in turn, may affect pn through several

distinct channels. To see this, consider a simple (partial) decomposition of the steady-state elasticity

7It is interesting to note that, while multiple equilibrium levels of non-participation can exist, the economy has a
unique natural rate of unemployment: u

1−n = ρ.
8The canonical example of multiplicity due to increasing returns is Diamond (1982).
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of the job-finding rate for non-participants with respect to average monitoring effort (where mn

denotes the number of matches among non-participants):9

εp
n

λ̄
≈

[
1

1 + (1− εmnn )εnpn

]
︸ ︷︷ ︸

Dynamic feedback

×
[
εm

n

λ̄︸︷︷︸
Vacancy
depletion

− (1− εmnn )εnpuε
pu

λ̄︸ ︷︷ ︸
u→n transitions

]
. (14)

The response of the job-finding rate for non-participants to changes in average monitoring intensity

(εp
n

λ̄
) is proportional to the sum of two opposing effects: A negative static effect through which

increased monitoring depletes vacancies available to match with current non-participants and thus

reduces their job-finding rate (εm
n

λ̄
), but also a positive dynamic effect through which increased

monitoring increases job-finding rates among unemployed workers, thus reducing transitions from

unemployment to non-participation and alleviating congestion in the aftermarket ((1− εmnn )εnpuε
pu

λ̄
).

These two effects are amplified by a dynamic feedback loop: As it becomes harder for non-

participants to find work, a greater number experience prolonged spells of joblessness, which

aggravates congestion in the aftermarket and makes it even harder to find work. The magnitude

of this amplification thus depends on the extent of the congestion caused by additional inflows

of non-participants, measured by 1− εmnn , which in turn hinges critically on the interpretation of

search and non-participation: Interpreting search as monitoring induces a temporal segmentation

between the matching process of unemployed workers (who monitor and immediately apply to

new vacancies) and that of non-participants (who are inattentive and so do not immediately apply

to new vacancies) that eliminates coordination failures between the two groups. As a result, all

non-participants effectively direct their effort towards the remaining available jobs (that is, jobs

that have not received applications from unemployed workers), which has the effect of exacerbating

congestion among non-participants (εm
n

n → 0). By contrast, when search is not interpreted as

monitoring as is traditionally the case, there are pervasive coordination failures between unemployed

workers and non-participants. The presence of such coordination failures has the effect of alleviating

congestion among those non-participants applying for the jobs that would have been available in

the absence of coordination failures (εm
n

n → 1). I explicitly consider such a model in Section 4.2.

Figure 3 depicts the best response function of a typical unemployed worker, thus illustrating

how these implications of interpreting search as monitoring can give rise to powerful strategic

complementarities in search.

At low levels of effort, interpreting search as monitoring reduces the slope of the best response

function, rendering it flat or even decreasing. The basic reason is that when effort is low, most of

the applications associated with additional effort translate into matches for unemployed workers,

thus significantly reducing transitions from unemployment into non-participation. With a relatively

congested aftermarket (resulting from the interpretation of search as monitoring), the benefit to

9There are two other effects: Increased monitoring increases the number of matched searchers and thus reduces the
number of unemployed workers competing with non-participants in the aftermarket in the same period. It also affects
the number of non-participants which, through (3), affects the number of unemployed workers and thus the number of
vacancies required to keep θ fixed. Both of these effects are small so I neglect them to facilitate exposition.
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Figure 3: Best response function

non-participants of fewer workers transitioning from unemployment to non-participation will be even

greater than it otherwise would be, thus creating an even stronger countervailing force to offset the

vacancy depletion cost to non-participants of the additional effort exerted by unemployed workers.

In general, then, increased effort will have a comparatively small (and possibly even negative) effect

on the employment rent and therefore on an individual’s need to monitor the arrival of new vacancies.

In the limiting case of a frictionless aftermarket considered in this paper, the abundance of vacancies

associated with low levels of effort will result in workers being the short end of the aftermarket.

Consequently, for λ̄ < λ̂ there will be no congestion (εm
n

λ̄
= 0, εm

n

n = 1), so the two effects described

above will exactly offset, and the slope of the best response function will be exactly zero (εp
n

λ̄
= 0).

As higher levels of effort, interpreting search as monitoring leads to a rapid steepening of the best

response function. Because unemployed workers are already exerting some effort, further exertion

only translates into a limited number of new matches, and so only marginally reduces transitions

from unemployment into non-participation and thus congestion in the aftermarket. Meanwhile,

further exertion will continue to substantially deplete vacancies available to non-participants, thus

exacerbating congestion and dominating the reduced congestion associated with marginally reduced

inflows of unemployed workers who fail to find jobs. In the presence of an already relatively congested

aftermarket (again resulting from the interpretation of search as monitoring), the dynamic feedback

loop described above will magnify the negative net effect of these two forces, causing a sharp

reduction in job-finding rates among non-participants and a sharp increase in the employment rent.

Fear of prolonged joblessness will thus drive workers to aggressively monitor the arrival of vacancies,

giving rise to the strong strategic complementarities in search observed to the right of λ̂ in Figure 3.

As effort continues to rise, so few vacancies will remain that further reductions in the job-finding

rate associated with increased effort will cease to significantly depress the value of remaining jobless,

thus attenuating the increase in the employment rent and so the incentive to monitor vacancies.
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4 Quantitative model

I next study a quantitative general-equilibrium model of labor force participation, search and

matching based on the environment described in Section 2. The aim is to embed the mechanism

highlighted in the two-equation model in Section 3 within an empirically plausible environment in

order to study its quantitative implications. To highlight the importance of interpreting search as

monitoring and non-participation as a state of inattentiveness, at the end of the section I describe

an otherwise identical alternative model embodying a more standard view of participation. I use

this model as a benchmark for comparison in Section 6.

4.1 Monitoring-Inattention model

4.1.1 Environment

I enrich the model studied in the first part of the paper with four key features: (i) an explicit labor

force participation decision among ex ante heterogeneous workers, (ii) an explicit entry decision

among firms, (iii) an endogenous ranking decision among ex post heterogeneous entrants, and (iv)

wage bargaining between matched firms and workers. To further bring the model in line with

the data, I also introduce a number of other empirically salient features, including allowing some

applicants to be unsuitable matches for certain jobs, allowing early matches between monitoring

workers and firms to become immediately productive, and an explicit treatment of the financing

of government transfers. The period length is assumed to be six months in order to allow for a

plausible time profile of skill depreciation during non-employment while only keeping track of two

duration classes of non-employed workers: short-term (first period of joblessness) and long-term (all

subsequent periods of joblessness).

4.1.2 Workers

Workers are heterogeneous along two dimensions: Jobless duration and the fixed cost of participating

in the labor force.

Accounting. Heterogeneity in the fixed cost of labor force participation results in participation

decisions that are imperfectly correlated with jobless duration, as observed in the data. For jobless

duration d ∈ {s, l}, let ηdt denote the share of duration-d workers who participate in the labor market

in period t. Recalling that st and lt are the measures of short-term and long-term jobless workers,

the measures of unemployed workers and non-participants at the start of the period, respectively,

are given by

ut = ηst st + ηltlt (15)

nt = (1− ηst )st + (1− ηlt)lt. (16)

Aggregate market tightness continues to be measured as the ratio of vacancies to unemployed

workers (some of whom are now long-term unemployed): θt ≡ vt/ut. Furthermore, let ust ≡ ηst st

and ult ≡ ηltlt denote the measures of short- and long-term unemployed workers, respectively. Then
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we can define duration-specific market tightness as

θdt ≡
vt

udt
. (17)

for d ∈ {s, l}. It will be convenient to also define nst ≡ (1− ηst )st and nlt ≡ (1− ηlt)lt as the measures

of short- and long-term non-participants, respectively.

Before moving on, a remark regarding timing conventions and mapping the model into the data

is in order: In a model with six-month periods and non-instantaneous matching, as assumed in the

preceding two sections of the paper, the unemployment rate will tend to be too high for plausible

values of the separation rate. I therefore assume that matches at the start of the period between

firms and unemployed workers monitoring the arrival of vacancies (of which there are mt) become

immediately productive.10 This, in turn, implies that the measured number of unemployed workers

will be ũt = ut −mt, the measured unemployment rate will be ũrt = ũt/(1− nt), and the measured

employment rate will be ẽt = 1− ũt − nt. These measured analogs to model variables will be used

in Section 6 when comparing the model with the data, but will otherwise have no bearing on the

analysis.

Matching rates. With both short- and long-term jobless workers potentially participating in the

labor force, and thus monitoring the arrival of vacancies, it is necessary to explicitly model a firm’s

decision in the event of receiving applications from both types of workers at the start of the period.

To this end, let rt denote the share of firms in the economy that, in equilibrium, will choose to

extend an offer to a short-term unemployed worker instead of a long-term unemployed worker in

the event of receiving applications from both types.11 Furthermore, assume that fraction ξ ∈ (0, 1]

of the applications that a worker submits at the start of the period is suitable for the job to which

the application is sent, so effective monitoring intensity for an unemployed worker with duration

d ∈ {s, l} is ξλdt .

First consider the probability zdt that an unemployed worker with jobless duration d ∈ {s, l}
receives a job offer conditional on applying to a randomly selected firm in period t. Letting ξλ̄dt
denote effective average monitoring intensity among all workers with duration d ∈ {s, l}, we have

zst =
θst
ξλ̄st

(
1− e−ξλ̄st/θst

) [
rt + (1− rt)e−ξλ̄

l
t/θ

l
t

]
(18)

zlt =
θlt
ξλ̄lt

(
1− e−ξλ̄lt/θlt

) [
1− rt + rte

−ξλ̄st/θst
]
. (19)

Unemployed workers with duration d ∈ {s, l} take zdt as given when choosing optimal monitoring

intensity λdt . Accordingly, I suppress dependence of zdt on average monitoring intensities λ̄st and λ̄lt.

10This is a particularly natural assumption in the present environment in which there is an explicit temporal
distinction between search at the start of the period and subsequent search in an aftermarket.

11r is a mnemonic for “ranking”. I describe the determination of rt below.
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The matching probabilities for unemployed workers and non-participants are then given by

pu,dt = 1− e−ξλdt zdt + e−ξλ
d
t z
d
t p̂t (20)

pn,dt = p̂t (21)

p̂t =

1 if nt + uste
−ξλ̄stzst + ulte

−ξλ̄ltzlt < vte
−ξλ̄st/θst e−ξλ̄

l
t/θ

l
t

vte
−ξλ̄st /θ

s
t e−ξλ̄

l
t/θ

l
t

nt+uste
−ξλ̄st z

s
t +ulte

−ξλ̄ltz
l
t

if nt + uste
−ξλ̄stzst + ulte

−ξλ̄ltzlt > vte
−ξλ̄st/θst e−ξλ̄

l
t/θ

l
t .

(22)

See Appendix B for derivations of equations (18)-(22).

Value functions. In addition to jobless duration, non-employed workers are also differentiated by

their fixed costs of labor force participation. Accordingly, for worker i in period t, let Φit denote the

i.i.d. fixed cost of participation, which is assumed to be drawn from exogenous distribution H. We

can then let W e
t denote the value of employment, W d

it the value of non-employment for worker i

with duration d, W u,d
it the value of unemployment for worker i with duration d, and Wn,d

t the value

of non-participation for any worker with duration d. Then, for d ∈ {s, l}, we have

W e
t = wt + δEt

{
(1− ρ)W e

t+1 + ρW s
t+1

}
(23)

W d
it = max

{
W u,d
t (Φit),W

n,d
t

}
(24)

W u,d
it = W u,d

t (Φit) (25)

= max
λdt

{
bdt + (1− e−ξλdt zdt )w̃t − φ(λdt )− Φit

+ δEt
{
pu,dt

(
(1− ρ)W e

t+1 + ρW s
t+1

)
+ (1− pu,dt )W l

t+1

}}
Wn,d
t = hdt + δEt

{
pn,dt

(
(1− ρ)W e

t+1 + ρW s
t+1

)
+ (1− pn,dt )W l

t+1

}
. (26)

where bdt is the level of benefits accruing to unemployed workers, hdt is the value of home production

or leisure for non-participants, wt is the wage rate for continuing matches and w̃t is the wage rate for

early matches. Note that (25) reflects the fact that if an unemployed worker monitoring the arrival

of vacancies matches with a vacancy at the start of the period, that match becomes productive

immediately and the worker earns wage w̃t, which, like wt, is determined by bargaining.12

Participation and search. The assumption that participation costs Φit are i.i.d. across time and

workers implies that W u,d
it is strictly decreasing in Φit, while Wn,d

t is invariant to Φit. Accordingly,

(24) implies that the labor force participation decision is characterized by a cutoff value Φ̄d
t , defined

implicitly by the indifference condition

W u,d
t (Φ̄d

it) = Wn,d
t (27)

such that worker i with duration d ∈ {s, l} participates if and only if Φit ≤ Φ̄d
t . Thus, the

12While the bargaining protocol is the same, the implied wage is slightly different in these two cases because the
outside options are different due to bargaining occurring at different times within the period. I discuss this distinction
below.
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participation rate among workers with jobless duration d ∈ {s, l} is given by

ηdt = H(Φ̄d
t ). (28)

Furthermore, (25) implies that optimal search effort among participants is characterized by the

first-order condition:

φ′(λdt ) = ξzdt

[
e−ξλ

d
t z
d
t w̃t + (1− pu,dt )δEt

{
(1− ρ)

[
W e
t+1 −W l

t+1

]
+ ρ
[
W s
t+1 −W l

t+1

]}]
. (29)

In what follows, I assume a symmetric equilibrium in which λ̄dt = λdt for d ∈ {s, l}.

4.1.3 Firms

Firms are likewise heterogeneous along several dimensions. First, I assume that firms have heteroge-

neous entry costs which allows for a flexible model of endogenous vacancy creation. Second, entrants

are ex post heterogeneous as a result of the random distribution of applications from unemployed

workers. Finally, entrants are also heterogeneous in their cost of training long-term jobless workers,

which gives substance to a firm’s decision regarding which worker to make an offer to in the event

of receiving applications from both types of workers.

Training costs. To generate a realistic degree of duration dependence in job-finding rates and

participation decisions, I assume that prolonged joblessness leads to a deterioration of a worker’s

skills that necessitates training upon re-employment. This assumption implies that, ceteris paribus,

firms prefer to hire workers who were recently employed. Formally, for firm j in period t, let Ψjt

denote the i.i.d. fixed cost of training a long-term jobless worker, where Ψjt is drawn from exogenous

distribution GT .

Matching rates. Firms posting vacancies are able to match with workers either by making an

offer to an unemployed worker who submits an application at the time of the posting or, in the event

that no such applications are received, by matching in the aftermarket. Implicit in this formulation

is an assumption, standard in models with multiple applications, that job offers are costly so that

firms are only able to make one offer per period. Let qdt denote the average probability that a firm

matches with a worker of duration d in period t, qu,dt the average probability that a firm matches

with an unemployed worker of duration d at the start of the period, q̂dt the average probability that

a firm matches with a worker of duration d in the aftermarket, and q̂t the average probability that a

firm matches with any worker in the aftermarket. Then we have

qdt = qu,dt + q0
t q̂
d
t (30)
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where

qu,dt ≡
∫ ΨMax

0
qu,dt (Ψjt)dG

T (Ψjt) =
(1− e−ξλdt zdt )

θdt
(31)

q̂dt ≡ q̂t

[
ndt + udt e

−ξλdt zdt

nt + uste
−ξλstzst + ulte

−ξλltzlt

]
(32)

q̂t =


nt+uste

−ξλst z
s
t +ulte

−ξλltz
l
t

vte
−ξλst /θ

s
t e−ξλ

l
t/θ

l
t

if nt + uste
−ξλstzst + ulte

−ξλltzlt < vte
−ξλst/θst e−ξλ

l
t/θ

l
t

1 if nt + uste
−ξλstzst + ulte

−ξλltzlt > vte
−ξλst/θst e−ξλ

l
t/θ

l
t .

(33)

and q0
t ≡ e−ξλ

s
t/θ

s
t e−ξλ

l
t/θ

l
t is the probability of a firm receiving no applications at the start of the

period and thus entering the aftermarket. See Appendix B.2 for detailed derivations of (30)-(33).13

Value functions. Turning next to the firm’s value functions, we need to specify the value to the

firm of a job filled at the end of the period, the value to the firm of a job filled at the start of the

period, and the value to the firm of an unfilled job. The value of a job filled at the end of the period

(Jft ), which is also the value of an on-going match, is given by

Jft = pt − wt − τt + δ(1− ρ)Et
{
Jft+1

}
. (34)

where τt is a lump-sum tax used to finance transfers to unemployed workers as described below.

The value of a job filled at the start of the period (J̃ft ), in turn, is given by

J̃ft = pt − w̃t + δ(1− ρ)Et
{
Jft+1

}
. (35)

Finally, the value of an unfilled job is given by

Jut =

∫ ΨMax

0

[ [
qu,st (Ψjt)J̃

f
t + qu,lt (Ψjt)

(
J̃ft −Ψ

)]
+ (1− γ)δ(1− ρ)q0

t

[
q̂stEt

{
Jft+1

}
+ q̂lt

(
Et
{
Jft+1

}
−Ψ

)]]
dGT (Ψjt).

(36)

The value of an unfilled job depends on the expected value of the job when filled, discounted

appropriately by the match rate and accounting for the training costs of matching with long-term

jobless workers. This has two components due to the segmented nature of the matching process:

The first component is associated with the event of matching with an unemployed worker monitoring

the arrival of vacancies at the start of the period. The second component is associated with, instead,

failing to receive any applications at the start of the period and thus having to wait to find a match

in the aftermarket, the cost of which is governed by parameter γ.14

13Note that these are average match rates. In general, a firm’s match rates may depend on its draw of Ψjt, as is the
relevant case in various instances below.

14As I discuss below, a positive value of γ is necessary to ensure that making an offer at the start of the period is
always optimal for firms. γ > 0 may thus be thought of as a stand-in for any costs incurred by the firm of having to
keep a vacancy open and continue to evaluate applicants throughout the remainder of the period.
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Entry. I consider a flexible model of firm entry following Fujita and Ramey (2005) and Coles and

Moghaddasi Kelishomi (2018), that nests Diamond (1982)-style entry and free entry as special

cases. Specifically, as described in Section 2, there is a fixed measure F of firms in the economy

that can invest in the creation of unfilled jobs. In each period t, each such firm j draws i.i.d. sunk

investment cost κjt from exogenous distribution GE . If a firm decides to invest, it pays the sunk

cost κjt and then owns one unfilled job with value Jut . Firms invest if the expected value of the job

exceeds the idiosyncratic sunk investment cost: that is, if κjt ≤ Jut . There is no recall of investment

opportunities and because the period length is six months, I assume that all unfilled jobs last for at

most one period. The law of motion for vacancies is thus

vt = F ·GE(Jut ). (37)

As discussed in Fujita and Ramey (2005) and Coles and Moghaddasi Kelishomi (2018), this is

a highly flexible specification for the entry process. This flexibility is important in the present

context: In the extreme case of free entry, for example (i.e. when GE is infinitely elastic), entry is

highly responsive to changes in the probability of a firm matching with a worker, which weakens

the strategic complementarities in search effort. Because of the importance of entry for strategic

complementarities, rather than simply imposing free-entry, I instead calibrate the generalized entry

process (that is, GE and F ) following Coles and Moghaddasi Kelishomi (2018). See Section 5 for

details of the calibration procedure.

Ranking. The moment an unfilled job has been created, unemployed workers—who have been

monitoring the arrival of vacancies—rush to submit applications. If only short-term unemployed

workers happen to apply, then one is selected at random and an offer is extended. Likewise for

long-term unemployed workers. In the more interesting case in which both short- and long-term

unemployed workers apply, there is a non-trivial tradeoff that must be considered: Extending an

offer to a short-term unemployed worker will save the firm Ψjt in training costs if the offer is

accepted, but, in equilibrium, may reduce the probability that the offer is accepted if, on average,

short-term unemployed workers submit more applications than long-term unemployed workers.

Formally, let xdt denote the probability that a worker with duration d accepts an offer from a

particular firm conditional on receiving an offer from that firm. In Appendix B, I show that

xdt =
1− e−ξλdt zdt
ξλdt z

d
t

. (38)

A firm receiving applications from both short- and long-term unemployed workers at the start of the

period will choose to extend an offer to a short-term unemployed worker if and only if the expected

value of doing so, xst J̃
f
t , exceeds the value of extending an offer to a long-term unemployed worker,

xlt(J̃
f
t − Ψjt). Because the former is invariant to Ψjt and the latter is strictly decreasing in Ψjt,

firms’ hiring decisions are characterized by a cutoff value Ψ̄t, defined by

xst J̃
f
t = xlt

[
J̃ft − Ψ̄t

]
(39)
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such that firm j in period t will prefer to hire the short-term unemployed worker if and only if

Ψjt > Ψ̄t. Thus, the share of firms that prefer to extend offers to short-term unemployed workers

given a choice is

rt = 1−GT (Ψ̄t). (40)

Thus, firms for which the cost of training is sufficiently high to warrant the relatively high risk of

having an offer rejected will prefer to extend offers to short-term unemployed workers.

4.1.4 Wages

I assume that wages are determined by Nash bargaining between matched firms and workers. Letting,

χ denote the share of match surplus accruing to workers, the wage in on-going matches is determined

by the standard condition

wt = arg max
{(
W e
t − E{W s

t }
)χ(

Jft
)1−χ}

(41)

where W e
t , W s

t and Jft are defined above.15 Implicit in this formulation of wage determination are

two assumptions: First, I assume that the outside option for workers in the event that bargaining

breaks down is short-term rather than long-term joblessness. Second, I assume that training

costs for the long-term jobless are paid before wage negotiations occur, so that the short- and

long-term unemployed receive the same wage. Both of these assumptions are standard following,

e.g., Blanchard and Diamond (1994).

The wage in early matches is determined in an identical manner. The firm’s surplus is given by

J̃ft . Because bargaining in early matches takes place after search has already occurred, the worker’s

outside option is simply to wait until the next period and decide again whether or not to search, the

value of which is δEt{W s
t+1}. The value of a job for the worker is unchanged, apart from the fact

that the worker earns w̃t in the first period of the job and wt subsequently. The preceding implies

that the early wage is given by w̃t = χ.

4.1.5 Home production and UI benefits

The flow value of unemployment insurance benefits accruing to unemployed workers and the flow

value of home production (or leisure) accruing to non-participants are assumed to be proportional

to the level of the economy-wide wage for on-going matches:

bdt = bdwt (42)

hdt = hdwt (43)

15The expectation operator around W s
t reflects the fact that, at the time of bargaining, workers do not know what

participation cost they will draw in the event that bargaining breaks down. Despite not imposing free entry, Jut does
not appear in the firm’s surplus because, for reasons described above, I assume that no vacancy lasts for more than a
single six-month period.
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for d ∈ {s, l}, where bd is a mnemonic for “benefits” and hd is a mnemonic for “home production.”16

This specification allows for a flexible calibration of the duration profile of benefits (bdt ) among

unemployed workers, but also the possibility of deterioration of home productivity (hdt ) among

non-participants. I assume that the government runs a balanced budget in each period, so that the

lump-sum tax on a firm’s output satisfies

τt =
ustb

s
t + ultb

l
t

et
. (44)

4.2 Alternative model

To highlight the unique features of the model described above—particularly the possible emergence

of multiple equilibria—it is instructive to consider an alternative model embodying a more traditional

interpretation of search and non-participation. For clarity, I refer to the model described above as

the “Monitoring-Inattention” model and the model described below as the “Alternative model.”

4.2.1 Traditional view of non-participation

Modern quantitative macroeconomic models of labor force participation seeking to account for

the empirically large flows directly from non-participation into employment traditionally assume

that non-participants and unemployed workers are perfect substitutes in the match function. This

implies that non-participants are simply ineffective searchers, matching at a rate proportional to

that of unemployed searchers. Recent examples of such models include Krusell et al. (2017) and

Cairo et al. (2021). Implicit in this formulation is an assumption that there is no segmentation

between the matching process of unemployed workers and that of non-participants. By interpreting

search as monitoring the arrival of vacancies and non-participation as a state of inattentiveness, the

model set out in this paper takes a starkly different view.

4.2.2 Non-segmented matching in a model with multiple applications

As a benchmark for comparison, I adapt this traditional view of non-participation to the microfounded

model of multiple applications described above. Specifically, I assume that there is no segmentation

between unemployed workers and non-participants, all of whom compete for jobs at the same time in

an uncoordinated manner, as in a standard urn-ball matching process. This implies that there is no

aftermarket in the Alternative model. In order to allow for direct transitions from non-participation

into employment, I assume that all workers exert some exogenous baseline level of effort
¯
λ ≥ 0, and

that participation therefore entails the choice of additional effort λdt over and above
¯
λ, for d ∈ {s, l}.

The environment is otherwise identical to the model described above. In Appendix D, I describe in

detail how this modification affects the match rates for workers and firms. The important difference

pertains to the match rate for long-term jobless non-participants, which, in the Alternative model,

is given by

pn,lt = 1− e−ξ¯λ
[
(1−rt)znr,lt +rtz

r,l
t

]
(45)

16One could alternatively interpret hd as a policy parameter reflecting, e.g., non-UI benefits paid to non-participants.
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where

znr,l ≡ vt

ultξ(¯
λ+ λlt) + nltξ¯

λ

(
1− e−

ultξ(¯
λ+λlt)+n

l
tξ¯
λ

vt

)
(46)

zr,l ≡ vt

ultξ(¯
λ+ λlt) + nltξ¯

λ

(
1− e−

ultξ(¯
λ+λlt)+n

l
tξ¯
λ

vt

)
e
−u

s
t ξ(¯

λ+λst )+nst ξ¯
λ

vt . (47)

Comparison of (22) with (45) highlights the important difference between the two models.

4.2.3 Understanding the role of segmentation

What is the mechanism through which different assumptions regarding segmentation of the matching

process translate into qualitatively different behavior? To develop intuition, consider a simple

environment, akin to that described in Section 3, in which all firms rank applicants by jobless

duration (rt = 1), all short-term workers are unemployed (st = ut), and all long-term workers are

non-participants (lt = nt). Assume the economy is in steady state so we can drop time subscripts

and duration superscripts.

Consider first the Monitoring-Inattention model with a segmented matching process. To ease

exposition, assume that unemployed workers who fail to match are not available to match in the

aftermarket and that, as in the Alternative model, there is some baseline level of effort
¯
λ exerted

by unemployed workers, so total effort is
¯
λ + λ. Then, when vacancies are the short end of the

aftermarket, the match rate for non-participants (pn) simplifies to:

pn =
v

n
e−

(
¯
λ+λ)u

v . (48)

Next consider the Alternative model without a segmented matching process. The match rate for

non-participants in this model (p̃n) simplifies to:

p̃n = 1− e
−

¯
λ

[
v

¯
λn

(
1−e−¯

λn
v

)
e−

(
¯
λ+λ)u
v

]
(49)

≈ v

n

(
1− e−¯

λn

v

)
e−

(
¯
λ+λ)u

v (50)

where the approximation in the second line follows from the usual assumption that search among non-

participants is ineffective, so
¯
λ is small. Equations (48) and (50) imply the following (approximate)

relationship between the measure of matches among non-participants in the two models:

m̃n ≈ mn
(

1− e−¯
λn

v

)
. (51)

The relation in (51) is instructive for understanding the essential difference between the two models.17

In the Alternative model, a number of non-participants inadvertently apply to unavailable jobs (i.e.

jobs that have received applications from short-term unemployed workers, who firms would rather

hire), whereas in the Monitoring-Inattention model markets are segmented so all non-participants

17See Section 3 for further discussion of this relationship.
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apply only to available jobs. This distinction—which arises as a direct consequence of assumptions

concerning whether or not the labor market is segmented—has two key implications: First, there

will necessarily be more matches between non-participants and available vacancies in the Monitoring-

Inattention model than in the Alternative model, as we see in equation (51). Second, due to

concavity of the match function for non-participants and available vacancies, an increase in the

measure of non-participants will result in fewer new matches in the Monitoring-Inattention model

than in the Alternative model, as we also see in equation (51): The ratio of the measure of matches

in the Alternative model to the measure of matches in the Monitoring-Inattention model is strictly

increasing in the measure of non-participants n.

Thus, segmentation between the matching process of unemployed workers and the matching

process of non-participants in the Monitoring-Inattention model aggravates congestion among non-

participants. As a consequence, an influx of non-participants leads to a sharp reduction in job-finding

rates, causing even more workers to become persistently detached from the labor force, thus further

aggravating congestion. Note that this is precisely the dynamic feedback loop described in Section 3.

Indeed, if n is small, equations (48) and (50) imply that εm̃
n

n = 1 (i.e., the dynamic feedback loop

in (14) is minimized in the presence of a non-segmented matching process) and εm
n

n = 0 (i.e., the

dynamic feedback loop in (14) is maximized in the presence of segmented matching processes). I

next turn to calibration of the models before studying their implications for multiplicity.

5 Calibration and steady-state identification

I calibrate both the Monitoring-Inattention model and the Alternative model to match data from

the U.S. economy from the late 1970s and early 1980s. I choose this period for two principal reasons:

First, the Employment Opportunity Pilot Project (EOPP) was conducted during this period (1980

and 1982) and provides some of the best available data on applications submitted and job offers

received by workers—data which bears directly on the microfounded model of multiple applications

and matching that I study. Second, declining search frictions associated with the information

revolution and the advent of internet job search, the early stages of which occurred during this

period, provide a natural empirical criterion for selecting among the potentially multiple equilibria

in the model. I elaborate on both of these points below.

5.1 Functional forms

Heterogeneity. I assume that fixed labor force participation costs are lognormally distributed

with mean mΦ and standard deviation sΦ. I fix sΦ = 1 and indirectly calibrate mΦ as described

below. Regarding the distribution of entry costs, I follow Coles and Moghaddasi Kelishomi (2018)

and assume GE(Jut ) = (Jut )ν so that the measure of entrants in period t is F · (Jut )ν . I use the

value of ν identified by Coles and Moghaddasi Kelishomi (2018) and, as I describe below, indirectly

calibrate F to match a set of moments from the data. Finally, I assume that after entering the

market, firms draw fixed training cost for long-term jobless workers Ψjt from a Uniform distribution:

Ψjt ∼ U [0, Ψ̄]. I describe the choice of Ψ̄ below.
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Monitoring costs. Following the literature, I assume a constant-elasticity search (monitoring)

cost function of the form

φ(λdt ) =
φs
φc

(
λdt

)φc
(52)

where φs is a scaling parameter and φc is a curvature parameter representing the elasticity of

monitoring costs with respect to effort. I directly calibrate φc and indirectly calibrate φs as

described below.

5.2 Direct calibration

Table 1 reports the values of parameters that can be calibrated directly. Where possible, I take

values directly from the literature.

Table 1: Calibration (direct)

Concept Parameter Value

Discount factor δ 0.98
Worker bargaining weight χ 0.5
Replacement rate (≤ 6 months) bs 0.40
Replacement rate (6+ months) bl 0.12
Home production (≤ 6 months) hs 0
Home production (6+ months) hl 0
Separation rate ρ 0.21
Entry elasticity ν 0.26
Search cost (curvature) φc 1.27
Application efficiency rate ξ 1/2.94
Max. training cost (units of output) Ψ̄ 1/3
Aftermarket cost γ 1
Std. dev of participation costs sΦ 1
Non-participant effort (Alt. model)

¯
λ 13.83

The discount factor (δ) is chosen to yield a 4% annual steady state interest rate. The bargaining

weight for workers (χ) is set to a value of 0.5.18 The unemployment insurance replacement rates

for short- and long-term unemployed workers (bs,bl) are from OECD replacement rate data for

the United States from 1975 to 1979.19 For simplicity and lack of a clear empirical counterpart, I

assume the value of home production for both short- and long-term non-participants (hs,hl) is zero.

The separation rate (ρ) is chosen to match an average monthly employment exit probability of 5%

(converted to 6-month periods), consistent with data for the United States between 1976 and 1979

from Hobijn and Sahin (2009). The curvature in the search cost function (φc) is based on estimates

from Lise (2012).20 The application efficiency rate (ξ) corresponds to the estimated probability that

18The literature typically uses values between 0.45 (Mortensen and Nagypal (2007)) to 0.72 (Shimer (2005)).
19For bs, I use the replacement rate for a single person with no children with jobless duration of between 1 and 6

months, calculated as a fraction of the average wage. For bl I use the same calculation but for a person with jobless
duration of between 7 and 12 months. In both cases I use gross replacement rates instead of net replacement rates.
While the latter would be preferable, only the former are available for the relevant time period.

20This value is also consistent with the estimate in Potter (2021) and the range considered in Faberman et al. (2020).
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an applicant is interviewed from Barron and Bishop (1985), who find an average of 2.93 applicants

per interview, corresponding to a value of 0.34 for the probability that an applicant is interviewed.

I assume that the average cost of training long-term jobless workers (E[Ψjt]) corresponds to one

month’s worth of output (or one-sixth of a unit of output with six-month periods), which, given the

assumption that training costs are uniformly distributed on [0, Ψ̄], implies Ψ̄ = 1/3. This choice is

in the middle of the range identified in Keane and Wolpin (1997), who estimate a 10% skill loss for

blue-collar workers and a 30% skill loss for white-collar workers during the first year of joblessness,

and also in the middle of the range of annual rates of skill depreciation of between 0% and 21% used

in Ljungqvist and Sargent (1998). Finally, I set the parameter governing the cost of waiting until

the aftermarket to find a match (γ) to a value of 1. This serves to ensure that firms always prefer to

make an offer to a worker conditional on receiving an application and facilitates comparison between

the Monitoring-Inattention model and the Alternative model in which there is no aftermarket.

The Alternative model described in Section 4.2 has one additional parameter: The exogenous

level of effort exerted by non-participants (
¯
λ). To calibrate this parameter, I compute ratio of

“employment opportunity arrival rates” for non-participants relative to unemployed workers identified

in Krusell et al. (2017) (a measure of the intensity of search of non-participants relative to unemployed

workers) and multiply this by the average number of applications per unemployed worker from the

1980 EOPP used in the indirect calibration described below.21

5.3 Indirect calibration and steady-state identification

It remains to calibrate the three structural parameters that do not have clear analogs in the data

or the literature: the scale parameter on the monitoring cost function (φs), the fixed measure of

potential entrant firms (F ), and the average fixed cost of labor force participation (mΦ). I choose

values for these parameters by numerically minimizing the distance between the model and the data

with respect to a set of three moments: (i) the labor force participation rate, (ii) the average number

of applications per unemployed worker, and (iii) the average number of applications per vacancy.

The participation rate is computed as the average of U.S. data between 1975 and 1979 for prime-age

men (25-54 years), consistent with the data used elsewhere in the calibration. Applications per

unemployed worker is based on the author’s calculations from the individual component of the 1980

EOPP, also focusing on prime-age men. The value is computed as a 6-month aggregation of monthly

survey-weighted averages, trimming observations in which a worker reports submitting more than

100 applications within a month and only including observations for which a worker provided a

response for the number of applications submitted for each search method reported.22 Applications

per vacancy is the value obtained by Barron and Bishop (1985), which is based on data from the

21The ratio of employment opportunity arrival rates for non-participants relative to unemployed workers identified
by Krusell et al. (2017) (0.66) is similar to the analogous value identified in Cairo et al. (2021) (0.78). Results are
not qualitatively changed by using this latter value instead. I have also considered indirectly calibrating

¯
λ in the

Alternative model to match empirical NE flows. While this yields a somewhat lower value of
¯
λ, the results are again

qualitatively unaffected.
22In some cases, workers report using a search method but then do not report how many applications were submitted

using that method. These cases should not be interpreted as zeros since some of the same workers also report
submitting zero applications for other methods. As a result, it is unclear how to aggregate applications in these cases.
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1982 employer component of the EOPP.23

Formally, let Θ ≡ [φs, F,mΦ] denote the vector of structural parameters, let Ωm(Θ) denote

a vector of the three model-implied moments associated with a particular value of Θ, and let Ωe

denote the corresponding empirical moments from the data described above. Then,

Θ̂ = argmin
Θ

[Ωm(Θ)− Ωe]W [Ωm(Θ)− Ωe]′ (53)

where W is an identity weighting matrix. Table 2 reports the empirical moments Ωe and their

theoretical analogs.

Table 2: Moments

Concept Model analog Value

Labor force participation rate 1− ns − nl 0.94

Applications per unemployed worker usλs+ulλl

u 21.13

Applications per vacancy usλs+ulλl

v 9.96

Notes: The labor force participation rate is based on U.S. data from 1975 to
1979 for prime-age (25-54 years) men. Applications per unemployed worker
is likewise based on a sample of prime-age men from the 1980 Employment
Opportunity Pilot Project (EOPP). Applications per vacancy is based on
data from the 1982 EOPP from Barron and Bishop (1985).

This procedure is potentially complicated by the possibility of multiple steady states. Ac-

cordingly, I impose two additional empirically motivated restrictions to select among the potential

multiple equilibria ex ante: First, I require that the equilibrium must be such that a reduction in

search costs φs leads to an increase in average search effort, (usλs + ulλl)/u. From a theoretical

perspective, this restriction will necessarily distinguish between steady states in which vacancies are

the short end of the aftermarket in the presence of multiplicity: As may be seen in Figure 3, changes

in search costs, which shift the best-response function, move average economy-wide search effort

in opposite directions depending on the equilibrium. The same is true of the quantitative model

described above. From an empirical perspective, this restriction is a natural criterion for equilibrium

selection: For example, Menzio and Martellini (2020) argue that innovation and diffusion of new

technologies—such as the advent of the internet and expanded access to personal transportation—

have “widened the audience that can be reached by a firm’s ad...and widened the audience of workers

willing to entertain a job opening at a given location” thus resulting in a secular reduction in search

frictions. That applications per worker have increased since the 1980s, also documented by Menzio

and Martellini (2020) as well as others such as Birinci et al. (2020), then provides the empirical

sign restriction used for equilibrium selection. Second, I impose the restriction that the economy is

not in an equilibrium in which workers are the short end of the aftermarket (corresponding to the

degenerate equilibrium in Section 3). This restriction is motivated by the observations that, at any

given time, the U.S. economy has a relatively large number of long-term unemployed workers, who

would not exist in the model if workers were the short-end of the aftermarket. For example, during

23Faberman and Menzio (2018) find a similar value for the average number of applications per vacancy.
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the period targeted for calibration, nearly 20% of prime-age male unemployed workers had been

unemployed for over six months.

These two restrictions, together with the restrictions imposed by the empirical moments Ωe

described above, pin down the remaining parameters of the model, Θ. Table 3 reports the results

from this part of the calibration for the Monitoring-Inattention model and for the Alternative model.

Table 3: Calibration (indirect)

Concept Parameter Monitoring-Inattention Alternative

Search cost (scale) φs 0.007 0.004
Measure of potential entrants F 0.524 0.501
Average fixed participation cost mΦ 0.851 0.646

6 Implications: Multiplicity, jobless recoveries, polarization and

policy

I next turn to studying some of the quantitative implications of the Monitoring-Inattention model.

Specifically, I focus on: (i) the emergence of multiple steady states, (ii) dynamics, (iii) the effects of

secularly falling search costs, and (iv) welfare and policy.

6.1 Calibration results and multiple steady states

Table 4 reports the results of the calibration procedure described in Section 5 for the Monitoring-

Inattention model as well as for the Alternative model. The table reports moments used in calibration

(“Targeted moments”) as well as moments not used in calibration (“Untargeted moments”).

As a first observation, the steady state targeted in calibration in the Monitoring-Inattention

model (“High-λ”) provides a reasonably good fit for a number of moments not used in calibration.

In particular, the model is able to closely match the average number of offers per worker (2.05 vs.

2.12 in the data) and the employment rate (91.6% vs. 90.2% in the data). While the model is

slightly too low with respect to the unemployment rate (2.8% vs. 4.4% in the data) and too high

with respect to the share of unemployed workers who have been unemployed for over 6 months

(28.1% vs. 18.8% in the data), even here the differences are relatively small in light of the fact that

periods last for six months and unemployed workers are able to match instantaneously.24

In Section 3, we observed that when the discount factor is sufficiently high, the two-equation

model has three steady states: A degenerate steady state with no search and two non-degenerate

steady states with strictly positive search. In Table 4, we see that the quantitative Monitoring-

Inattention model described above likewise features multiplicity with a similar structure to that of

24For a given separation rate, using six-month periods tends to lead to either relatively high unemployment in the
case of non-instantaneous matching or relatively low unemployment in the case of instantaneous matching.
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Table 4: Description of equilibria

Data Monitoring-Inattention Alternative

High-λ∗ Int.-λ Low-λ

Targeted moments

Labor force participation rate 94.3% 94.3% 92.5% 91.3% 94.3%
Applications per unempl. worker 21.13 21.13 14.70 10.03 21.13
Applications per vacancy 9.96 9.96 6.02 3.40 9.96

Untargeted moments

Offers per worker 2.12 2.05 2.13 2.06 1.15
Employment rate (ẽ) 90.2% 91.6% 90.5% 89.7% 91.4%
Unemployment rate (ũr) 4.4% 2.8% 2.1% 1.7% 3.1%
Long-term share of unempl. 18.8% 28.1% 17.3% 0.0% 21.4%
Employment rent - 3.6% 2.5% 1.8% 2.2%
Welfare (see Section 6.4) - 0.71 0.75 0.77 -

Notes: The Monitoring-Inattention model is the baseline model described in Sections 4.1. The Alternative
model is the traditional model of participation (without segmentation) described in Section 4.2. The high-λ
steady state is the steady state targeted in calibration. The intermediate- and low-λ steady states are the
co-existing but counterfactual steady states associated with the parameters identified through this calibration
procedure. Empirical moments are based on a sample of prime-age (25-54) male workers computed from data
from the late 1970s and early 1980s. See Section 5 for details.

the two-equation model. Specifically, the model has three steady states—one with high average

search effort (“High-λ”), one with intermediate average search effort (“Int.-λ”), and one with low

average search effort (“Low-λ”). Similar to the model in Section 3, the high- and intermediate-effort

steady states are characterized by an aftermarket in which there are fewer firms than workers, while

the low-effort steady state is characterized by an aftermarket in which workers are the short end of

the aftermarket.25

Importantly, we also see that there is no such multiplicity in the Alternative model when

calibrated to the exact same data. Furthermore, this uniqueness does not appear to be an artifact

of the specifics of the calibration—uniqueness obtains in the Alternative model for any reasonable

constellation of parameters, while the same cannot be said of the Monitoring-Inattention model.

This is an important observation, as it suggests that interpreting search as monitoring the arrival

of vacancies and non-participation as a state of inattentiveness is necessary for the emergence of

multiple steady states. However, while this interpretation of search is necessary for multiple steady

states to emerge, it is not sufficient: There are plausible regions of the parameter space where

multiplicity does not obtain in the Monitoring-Inattention model. Specifically, multiplicity depends

critically on the entry process, as discussed at length above. In the extreme case of free-entry (in

which the entry process is infinitely elastic), multiplicity does not typically arise in the empirically

relevant regions of the parameter space, simply because vacancies are so responsive to additional

search effort that the vacancy-depletion effects of aggressive search are fully offset by creation of

25Note that in the quantitative model, the low-effort steady state is not “degenerate” in the sense of featuring no
search, as benefits induce workers to search despite a high likelihood of finding a job in the aftermarket.
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new jobs. Of course, free-entry is a limiting case, and the model described in Table 4 reflects an

empirically motivated calibration of the entry process that is neither perfectly elastic nor perfectly

rigid. In this region of the parameter space, multiplicity emerges, while multiplicity never emerges,

irrespective of the entry process, in the Alternative model.

6.2 Dynamics: Jobless recoveries and persistent long-term unemployment

The analysis up to this point has focused on steady states. What are the model’s implications

for how the economy responds to temporary shocks? And are those implications different in the

Monitoring-Inattention model compared with the Alternative model? I address these questions

below.

Analysis of how the economy responds to shocks will in general depend on the existence and

uniqueness of the model’s dynamic equilibria. Proceeding numerically, a first-order approximation

of the dynamic Monitoring-Inattention model presented in Section 4.1 indicates that the high-effort

steady state and low-effort steady state both exhibit locally unique dynamics, while no equilibrium

exists for the intermediate-effort steady state.26 The unique steady state in the Alternative model

presented in Section 4.2 likewise yields locally unique dynamics. Thus, we can compare how

the Monitoring-Inattention model and the Alternative model respond to shocks that bring the

economies away from their identified steady states (that is, the high-effort steady state in the

Monitoring-Inattention model and the unique steady state in the Alternative model).

To this end, I consider how the two model economies respond to a positive (contractionary)

shock to the separation rate (ρ). Specifically, I consider a shock that raises the separation rate

10% above its long-run value 0.21, and assume that the shock decays at a rate of 50% each period

(i.e., every six months). Figure 4 depicts impulse responses to this shock to the separation rate

in the two models: Panel 5a depicts the unemployment rate (ũr) and panel 5b depicts the share

of unemployed workers who have been unemployed for over six months. There are two important

take-aways from these impulse responses. First, the maximum response of long-term unemployment

in the Monitoring-Inattention model is modestly amplified relative to the corresponding response

in the Alternative model. Second, the responses of both the unemployment rate and long-term

unemployment exhibit considerably more persistence in the Monitoring-Inattention model relative

to the Alternative model—both the unemployment rate and long-term unemployment take roughly

an additional year to decay to a given deviation from steady state. These observations are important

because they suggest that, in addition to having starkly different qualitative implications for the

number of steady states, the two models have quantitatively different implications for how the

economy recovers from transitory shocks.

That recoveries from recent recessions have been slower in general, but also disproportionately

slower for long-term unemployed workers, would appear to be consistent with the interpretation of

search as monitoring and non-participation as a state of inattentiveness explored in this paper and

26In the low-effort equilibrium of the model described above, the economy immediately jumps to its steady state.
This is because, when workers are the short end of the aftermarket, there is no long-term joblessness, which implies
that there is no state variable in the model.
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(a) Unemployment rate

(b) Long-term unemployment (% of total)

Figure 4: Responses to separation shock

embodied in the Monitoring-Inattention model above.

6.3 Technological innovation and falling search frictions

Technological innovations over the past half-century—and likely much longer—have almost certainly

lead to falling costs associated with job search. As Menzio and Martellini (2020) write in the

introduction to their important paper on declining search frictions:27

...the introduction and diffusion of communication and information technologies, such

as the radio, the land phone, the internet and the smart phone, is likely to have widened

the audience that can be reached by a firm’s ad.

Secularly falling search costs of the type described in the preceding quote provide prima facie

support for the interpretation of search studied in this paper—for example, the existence of internet

job boards plausibly makes actively monitoring the arrival of vacancies a much more feasible search

strategy—but also have important implications for welfare and multiplicity in the context of that

interpretation.28

27Menzio and Martellini (2020) study the conditions under which the economy has a balanced growth path in the
presence of falling search frictions. In the discussion in this section, I make no attempt to argue that a balanced
growth path exists with secularly falling search frictions in my model, but instead undertake the more modest task of
studying the implications of a gradual but finite reduction in search costs.

28Stevenson (2009) shows that internet penetration is positively associated with search intensity. Kuhn and Mansour
(2013) show that internet job search reduces unemployment durations by 25%. This result contrasts with the surprising
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Figure 5: Falling search costs

Figure 5 depicts the effect of falling search costs (as measured by the scale parameter of the

search cost function, φs) on the average number of applications per worker in the economy. The

dashed vertical line depicts the calibrated value of φs associated with data on applications per

worker from the 1980 EOPP. There are several things worth noting in this figure. First, we observe

that at the calibrated value of φs, there are three steady states, consistent with the results in Table

1. Second, multiplicity does not always exist irrespective of the value of φs: When search costs

are sufficiently high (grey shaded area), only the low-effort steady state exists. When search costs

are sufficiently low (red shaded area), on the other hand, only the high-effort steady state exists.

This latter observation is important for thinking about the implications of falling search costs in

light of the calibration represented by the vertical dashed line in the figure. A 50% reduction in

search costs between the early 1980s and present, as suggested by back-of-envelope calculations

in Menzio and Martellini (2020), would bring the economy into the region in which there is no

alternative to the high-effort, low-welfare equilibrium. In other words, sufficiently low search costs

extinguish the possibility of transitioning to a Pareto-improving equilibrium. Of course, changes in

other parameters in the model, particularly those related to policy, could resurrect the possibility of

transitioning to the low-effort, high-welfare equilibrium (see below), but absent such changes, falling

search costs risk foreclosing on the opportunity for discontinuous welfare improvements.

Falling search costs also have implications for social welfare and labor market polarization

within the high-effort steady state. Regarding welfare, the 50% reduction in search costs considered

above, which is sufficient to render the high-effort steady state unique, leads to a three percentage

point reduction in social welfare, driven almost entirely by a greater share of total resources devoted

to costly job search. Neither the fact that the cost of search falls, nor the fact that employment

rises, is sufficient to cause welfare to rise in the face of increasing aggregate effort and thus an

increase in total resources devoted to search. Regarding polarization, the same reduction in search

earlier findings of Kuhn and Skuterud (2004) that internet job search actually increases unemployment durations.
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costs leads to a two percentage point increase in the share of unemployed workers who have been

out of work for more than six months, as well as a seventeen percentage point reduction in the

job-finding rate of non-participants. As search becomes relatively inexpensive, recently jobless

workers search more aggressively, the negative externalities of which are borne by long-term jobless

who are disproportionately non-participants. Note that this first observation is consistent with the

U.S. experience since the 1980s, in which an increasingly large share of unemployed workers has

become long-term unemployed.

6.4 Welfare and policy

Table 4 reports that in the high-effort steady state, social welfare is four percentage points lower

than in the intermediate-effort steady state and six percentage points lower than in the low-effort

steady state. What are the sources of this difference? How can policy be used to raise welfare in

the existing high-effort equilibrium? And do the welfare implications of policy changes vary across

equilibria? To address these questions, I first decompose the welfare differences across equilibria

into their component parts. I then study the welfare implications of policy interventions targeted at

changing the employment rent and thus search effort.

6.4.1 Social welfare function

I measure social welfare (Ω) as the average level of consumption per worker, which is simply the

sum of all output produced in the economy less the costs of intensive and extensive search, training

long-term jobless workers, firm entry, and delayed matching in the aftermarket:

Ω = 1− u− n︸ ︷︷ ︸
Employment

− ηss
[
φ(λs) + EΦ[Φi|Φi ≤ Φ̄s]

]
+ ηll

[
φ(λl) + EΦ[Φi|Φi ≤ Φ̄l]

]
︸ ︷︷ ︸

Search costs

− vEΨ
[
(qu,l(Ψj) + q0q̂l(1− γ)δ(1− ρ))Ψj

]
︸ ︷︷ ︸

Training costs

− vEκ[κj |κj ≤ Ju]︸ ︷︷ ︸
Entry costs

− vγq0q̂δ(1− ρ)Jf︸ ︷︷ ︸
Aftermarket cost

.

(54)

To highlight the contribution to social welfare of each component of (54), Table 5 provides a

decomposition of social welfare in each of the three steady states. The important observation in this

Table 5: Welfare Decomposition

High-λ Interm.-λ Low-λ

Social Welfare (Ω) 0.71 0.75 0.77

Employment 0.92 0.91 0.90
Search costs −0.15 −0.09 −0.05
Training costs −0.00 −0.00 −0.00
Entry costs −0.05 −0.03 −0.02
Aftermarket cost −0.01 −0.03 −0.05

Notes: Decomposition based on equation (54). Welfare is
measured in units of consumption per person.
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table is that there are two primary factors contributing to the considerable discrepancy in welfare

across the three steady states: Employment and search costs. Specifically, despite the fact that

employment is monotonically increasing in average search effort, as we would expect, search effort

is sufficiently high across steady states—and so coordination failures sufficiently strong—that the

employment gains associated with greater effort do not, from a social perspective, warrant the costs

of that effort that workers optimally choose to incur. This reflects a negative externality associated

with job search that is particularly acute when job offers are costly for firms: When a firm makes an

offer to a worker, if that worker chooses to accept a different offer, the firm may lose its opportunity

to make another offer, resulting in idle labor and idle productive capacity.

6.4.2 The employment rent

Excessive search is driven by a high employment rent resulting from the cost of prolonged joblessness.

It is therefore natural to ask whether policy can be used to mechanically reduce the employment rent

and thus reduce excessive search. The policy instrument that bears most directly on the employment

rent is bl—the transfer to long-term unemployed workers. Below, I first consider the differential

impact of changes in bl on the three steady states associated with the Monitoring-Inattention model.

I then discuss how policy can be used to select among the steady states and the implied transitional

dynamics.

Comparative statics. Figure 6 illustrates the welfare effects of varying bl between zero and twice

its calibrated value for the early 1980s (see Table 1) for the three steady states. The heavy black

line depicts the net effect of the various forces highlighted in (54), expressed in terms of percent

deviations from the steady-state level of consumption per worker in the corresponding equilibrium

(identified by the dashed vertical lines). The shaded regions represent the component parts of this

net effect, also expressed in terms of percent deviations from their steady-state values in Table 5.

(a) High-λ eq. (b) Int.-λ eq. (c) Low-λ eq.

Figure 6: Decomposition of welfare gains/losses

Focusing first on panel 6a, the high-effort steady state identified with data from the early 1980s,

we see that social welfare is increasing in bl, and is evidently maximized at a value greater than twice
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the empirical value of bl. Concretely, the calibration implies that a doubling of the compensation

to long-term unemployed workers would increase social welfare by roughly one and a half percent

relative to its calibrated steady state value. The decomposition of the various welfare components

highlights the reason for this: Raising the value of bl reduces the employment rent, which reduces

total search effort and thus reduces total resources devoted to search in the economy. The cost of

reduced search, of course, is lower employment, as we see in the figure. However, at the high level

of employment associated with the high-effort steady state, the reduction in average job-finding

rates associated with depressed search effort is dramatically outweighed by the forgone search costs.

Reduced search effort also serves to reduce costly entry by firms (for whom the match rate is strictly

increasing in average effort) as well as training costs, both of which add to the benefits associated

with a higher value of bl. Notice that all of these effects of changing bl are operating on welfare,

either directly or indirectly, through the policy’s effect on search effort.

Turning next to panel 6b, we see that the implications of the same policy change are almost

exactly reversed in the intermediate-effort steady state. The reason for this is a counter-intuitive

feature of this steady state: Higher bl raises the employment rent and thus raises search effort. To

understand why this is, it is useful to consider how the search decision of a particular unemployed

worker is affected by an increase in bl, as embodied in Figure 3 from Section 3, noting that the

intermediate-effort steady state in the quantitative model corresponds to λ∗L in Figure 3. Suppose

that an increase in bl reduces aggregate search effort, as we might expect. In this case, the reduction

in bl will directly reduce the employment rent, and this reduction will be compounded by an acute

indirect reduction in the employment rent associated with increased aggregate search effort resulting

from the dynamic feedback effect described in Section 3. Because these effects work in the same

direction, and because the indirect effect of increased aggregate effort is so strong, an individual

searcher will want to reduce her effort to such a degree that the first-order condition for optimal

search will never be able to hold. Note that this intuition corresponds to the steep slope of the best

response function in Figure 3 at λ∗L. Sensitivity of the employment rent to aggregate search effort

therefore precludes an increase in search in response to an increase in bl. Thus, because higher bl

serves to increase search effort in the intermediate-effort steady state, and because effort is still

relatively high, the welfare effects are qualitatively similar to those in panel 6a but with the opposite

sign.

Finally, in panel 6c we observe no welfare effects of policy whatsoever in the low-effort steady

state. The reason for this is straightforward: There are no long-term jobless workers in the low-effort

steady state, and thus policy affecting transfers to long-term unemployed workers has no effect.

Equilibrium selection and transitional dynamics. The preceding discussion has considered

only comparative statics within steady states. However, the fact that multiple steady states exist in

the identified region of the parameter space, but do not necessarily exist in other regions of the

parameter space (as may be seen most clearly in Figure 5), suggests that policy can potentially be

used to bring the economy into a region in which only the Pareto-superior steady state exists.

This idea has a simple implementation via bl: Just as sufficiently high search costs reduce search

enough to eliminate the high- and intermediate-effort steady states and thus select the low-effort,
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high-welfare steady state (see Figure 5), a sufficiently high value of bl will likewise have the effect of

selecting the low-effort, high-welfare steady state. Concretely, while we see from Figure 6 that a

doubling of bl would be insufficient to eliminate multiplicity of steady states, raising bl to the value of

bs—that is, providing a duration-independent compensation scheme to unemployed workers—would

deter search sufficiently to induce uniqueness of the low-effort, high-welfare steady state.

As with any permanent policy change, even when welfare-enhancing in the long-run, such

changes need not be welfare-enhancing along the transition path. In the present context, however,

no such concerns exist: In the Monitoring-Inattention model described in Section 4.1, the only

state variable is lt, the number of long-term jobless workers. In the low-effort steady state, because

workers are the short-end of the aftermarket, there are no long-term jobless workers, and thus

there are effectively no state variables. As a consequence, a sufficiently large increase in bl will

necessarily induce a complete transition to the low-effort, high-welfare steady state in two periods:

In the first period, when the policy is announced and long-term unemployed is predetermined at

its level consistent with the high-effort, low-welfare steady state, intensive and extensive search

among short-term jobless workers will fall, raising welfare despite the reduction in employment, as

discussed above. All long-term jobless workers will find work by the end of the period, regardless

of their unemployment status, because of the relative abundance of jobs in the aftermarket. As a

result, in the period after the policy is announced, the economy will reach its new steady state, in

which no long-term jobless workers remain and welfare has permanently and substantially risen.29

Importantly, while smaller increases in bl, such as those depicted in Figure 6, unambiguously improve

welfare for reasons described above, such changes need not move the economy from the high-effort

steady state to the low-effort steady state, and thus need not deliver welfare gains on the order of

the gains associated with transitioning between the two steady states.

7 Conclusion

This paper has proposed a theory of search and labor force participation in which search is interpreted

as monitoring the arrival of vacancies and non-participation as a state of inattentiveness. I show

that this interpretation gives rise to a novel source of strategic complementarities in search effort

through which fears of prolonged joblessness can become self-fulfilling, resulting in multiple steady

state equilibria. I study this mechanism in the context of a simple two-equation model and then

embed it in a rich quantitative model of matching with multiple applications. The former provides

insight into the mechanism, while the latter enables an analysis of the model’s implications for the

existence of multiplicity, jobless recoveries, falling search costs associated with internet job search,

welfare and policy.

29Note that this implies that a sufficiently large increase in the rate of compensation to long-term unemployed workers,
bl, entirely eliminates total transfers to long-term unemployed workers by eliminating long-term unemployment.
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Appendices

A Microfoundations for Binomial model of search

The Binomial interpretation of search described in the body of the text can be motivated by a

simple model of attention allocation. For ease of notation I drop time subscripts and duration

superscripts, thus assuming that all unemployed workers are identical, and focus on a symmetric

equilibrium in which all unemployed workers exert effort λ.

Consider a fixed time interval of length T and suppose that each firm i ∈ {1, 2, 3, ..., v} posts

one vacancy to a spatially distinct location at a random time τi ∼ U [0, T ]. At the beginning of

each period, a worker chooses monitoring intensity λ ∈ R+, which is proportional to the total

time spent monitoring the arrival of vacancies, λc, across the v distinct locations. Workers cannot

monitor spatially distinct locations simultaneously, so if time spent monitoring is divided evenly

across locations, the probability of observing the arrival of any particular firm i’s vacancy is

Pr(τi ≤ λc/v) = λc/v
T and the number of arrivals observed by the worker—and thus the number

of early applications submitted—follows a Binomial distribution with parameters λc/v
T and v.

Normalizing the period length to T = c, the probability of submitting au applications is given by(
v

au

)(
λ

v

)au (
1− λ

v

)K−au
. (A.1)

This result is similar to that in Kaas (2010), although the interpretation, and thus the implications

for the timing of the labor market, are quite different.
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B Matching rates

This appendix derives matching rates for the two-equation model in Section 3 and the quantitative

model in Section 4.

B.1 Two-equation model

I first derive matching rates for unemployed workers and non-participants in the two-equation

model in Section 3. The environment is as described in Section 2. For ease of notation, I drop time

subscripts and assume a symmetric equilibrium in which λ̄ = λ.

Workers. As a first step, we seek expressions for the matching probabilities for unemployed workers

(pu) and non-participants (pn) as functions of the aftermarket matching probability (p̂). Consider

first the matching probability for an unemployed worker (pu). Unemployed workers can receive job

offers either through monitoring the arrival of vacancies at the start of the period or, failing that,

in the aftermarket. The probability that an unemployed worker receives a job offer at the start of

the period through monitoring the arrival of vacancies depends on the probability of the worker

receiving an offer from a particular firm conditional on applying to that firm. This latter probability

is given by

z = z(λ) ≡ θ

λ

(
1− e−λ/θ

)
. (B.1)

where λ represents average monitoring intensity. I suppress dependence of z on λ to indicate that

average monitoring intensity is taken as given by optimizing workers. An unemployed worker

submitting exactly au applications thus receives an offer at the start of the period with probability

1− (1− z)au . The probability of the worker receiving at least one offer at the start of the period

given monitoring intensity λ is thus a Poisson-weighted average of the probabilities of receiving an

offer conditional on au applications, for all au:∑
au≥0

1

au!
λaue−λ[1− (1− z)au ] = 1− e−λz. (B.2)

Thus, we obtain the following expressions for the matching probabilities for unemployed workers

and non-participants, respectively:

pu = 1− e−λz + e−λz p̂ (B.3)

pn = p̂. (B.4)

It remains to determine an expression for the aftermarket matching probability p̂.

Aftermarket. First we derive expressions for the measure of workers and vacancies that are

available to match in the aftermarket. From equation (B.2), the probability that a worker receives

zero applications is simply e−λz, implying that the measure of unemployed workers available to

match in the aftermarket is ue−λz. The total number of workers available to match in the aftermarket

is thus n+ue−λz. The probability that a vacancy receives no applications from unemployed workers
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monitoring the arrival of vacancies follows from equation (5), and is given by e−λ/θ. Thus, the

measure of vacancies available to match in the aftermarket is ve−λ/θ.

For simplicity, matching in the aftermarket is assumed to be frictionless. The number of matches

is thus determined by the short side of the aftermarket. Because the aftermarket is comprised of the

ve−λ/θ vacancies that received no applications and the n+ ue−λz non-participants plus unmatched

searchers, the number of matches is given by

m̂ = min
{
ve−λ/θ, n+ ue−λz

}
. (B.5)

Making use of θ ≡ v/u and u = ρ(1− n), it follows immediately that the matching probability for a

worker in the aftermarket is given by

p̂ =


θρ(1−n)e−λ/θ

n+ρ(1−n)e−λz
if vacancies are the short end of the aftermarket

1 otherwise.
(B.6)

We thus see that (B.3), (B.4) and (B.6) correspond to (6), (7) and (8) in Section 3.

B.2 Quantitative model

I next derive matching rates for workers and firms in the quantitative model in Section 4. The

environment is as described in Section 2. For ease of notation, I drop time subscripts and assume a

symmetric equilibrium in which λ̄d = λd for d ∈ {s, l}.

Workers: Conditional offer probabilities [(18),(19)]. We begin by deriving expressions for the

probability that a worker receives an offer from a firm conditional on applying to that firm. There

are four scenarios to consider: short-term unemployed workers applying to ranking firms (zr,s),

long-term unemployed workers applying to ranking firms (zr,l), short-term unemployed workers

applying to non-ranking firms (znr,s), and long-term unemployed workers applying to non-ranking

firms (znr,l).30

In light of the preceding definitions, we can treat zr,s and znr,l symmetrically, because both

correspond to a case in which a worker has applied to a firm at which he or she is the preferred

type of candidate. We thus focus on zr,s without loss of generality. The probability that ranking

firm jr makes an offer to short-term worker is can be written in two ways, using the law of total

probability in both cases. Letting aj,s denote the number of applications received by firm jr from

short-term workers (the number of applications received by long-term workers is irrelevant because

30Note that the terminology “ranking” may be slightly confusing—a “ranking” firm is a firm whose training cost is
such that, in equilibrium, the firm will optimally extend an offer to a short-term unemployed worker given a choice,
while a “non-ranking” firm is firm whose training cost is such that, in equilibrium, the firm will optimally extend an
offer to a long-term unemployed worker given a choice.
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firm jr is a ranking type by assumption), we have:

Pr(jr
Offer→ is) = Pr(jr

Offer→ is|is Apply→ jr)Pr(is
Apply→ jr) + Pr(jr

Offer→ is|is
Apply

6→ jr)Pr(is
Apply

6→ jr)

Pr(jr
Offer→ is) = Pr(jr

Offer→ is|aj,s ≥ 0)Pr(aj,s ≥ 0) + Pr(jr
Offer→ is|aj,s = 0)Pr(aj,s = 0).

Noting that Pr(jr
Offer→ is|is

Apply

6→ jr) = 0 and Pr(jr
Offer→ is|aj,s = 0) = 0, equating the right-hand

sides of the two previous equations implies

Pr(jr
Offer→ is|is Apply→ jr)Pr(is

Apply→ jr) = Pr(jr
Offer→ is|aj,s > 0)Pr(aj,s > 0). (B.7)

The components of this equation are determined as follows. First, from the definition of zr,s,

Pr(jr
Offer→ is|is Apply→ jr) = zr,s. Second, Pr(is

Apply→ jr) = ξλs/v (where we use ξλs because

the firm disregards unsuitable applications). Third, Pr(jr
Offer→ is|aj,s > 0) = 1/us. Fourth,

Pr(aj,s > 0) = 1− e−ξλs/θs (see equation (5)). Substituting these results into (B.7) and solving for

zr,s, we obtain:

zr,s =
θs

ξλs

(
1− e−ξλs/θs

)
. (B.8)

By an analogous argument applied to long-term unemployed workers applying to non-ranking firms,

we also have

znr,l =
θl

ξλl

(
1− e−ξλl/θl

)
. (B.9)

Notice that these expressions correspond to (18) and (19) in the body of the text as r → 1 and

r → 0, respectively.

Next, we turn to zr,l and znr,s. Once again, we can treat these two cases symmetrically, as

both are situations in which a worker has applied to a firm at which he or she is the less-preferred

type of candidate. We thus focus on zr,l without loss of generality. The probability that ranking

firm jr makes an offer to long-term unemployed worker il can be written in two ways, using the law

of total probability in both cases. Letting us
Apply→ jr denote the event of any short-term unemployed

worker applying to firm jr, we have

Pr(jr
Offer→ il) = Pr(jr

Offer→ il|il Apply→ jr)Pr(il
Apply→ jr) + Pr(jr

Offer→ il|il
Apply

6→ jr)Pr(il
Apply

6→ jr)

Pr(jr
Offer→ il) = Pr(jr

Offer→ il|us Apply→ jr)Pr(us
Apply→ jr) + Pr(jr

Offer→ il|us
Apply

6→ jr)Pr(us
Apply

6→ jr).

As before, noting that Pr(jr
Offer→ il|il

Apply

6→ jr) = 0 and now also that Pr(jr
Offer→ il|us Apply→ jr) = 0

(because, by assumption firm jr prefers to hire short-term unemployed workers), equating the

right-hand sides of the two previous equations implies

Pr(jr
Offer→ il|il Apply→ jr)Pr(il

Apply→ jr) = Pr(jr
Offer→ il|us

Apply

6→ jr)Pr(us
Apply

6→ jr). (B.10)

The components of this equation are determined as follows. First, as before, from the definition of

zr,l, Pr(jr
Offer→ il|il Apply→ jr) = zr,l. Second, also as before, Pr(il

Apply→ jr) = ξλl/v. Third, because il
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is by assumption the less-favored type, Pr(jr
Offer→ il|us

Apply

6→ jr) = Pr(jnr
Offer→ il) = 1

ul

(
1− e−ξλl/θl

)
,

where the second equality follows from the same argument used to determine the right-hand side of

(B.7) above. Fourth, Pr(us
Apply

6→ jr) = e−ξλ
s/θs (see equation (5)). Substituting these results into

(B.10) and solving for zr,l, we obtain:

zr,l =
θl

ξλl

(
1− e−ξλl/θl

)
e−ξλ

s/θs . (B.11)

By an analogous argument applied to short-term unemployed workers applying to non-ranking firms,

we also have

znr,s =
θs

ξλs

(
1− e−ξλs/θs

)
e−ξλ

l/θl . (B.12)

Finally, note that we can use the preceding to derive the ex-ante conditional offer probabilities—that

is, the probability of receiving an offer conditional on applying to a randomly selected firm—for

short- and long-term unemployed workers in equations (18) and (19) in the body of the text. To do

so, let R denote the set of firms that prefer short-term unemployed workers. Then,

zs ≡ Pr(j Offer→ is|is Apply→ j)

= Pr(j
Offer→ is|is Apply→ jr)Pr(j ∈ R|is Apply→ j) + Pr(j

Offer→ is|is Apply→ jnr)Pr(j 6∈ R|is Apply→ j)

= Pr(j
Offer→ is|is Apply→ jr)Pr(j ∈ R) + Pr(j

Offer→ is|is Apply→ jnr)Pr(j 6∈ R)

= zr,sr + znr,s(1− r) (B.13)

which corresponds to equation (18) in the main text. By an analogous argument, we also have

zl = zr,lr + znr,l(1− r) (B.14)

which corresponds to equation (19) in the main text.

Workers: Matching rates [(20)-(22)]. We next derive the matching probabilities for short-term

unemployed workers, long-term unemployed workers and non-participants. Consider an unemployed

worker with d ∈ {s, l} exerting (effective) monitoring effort ξλd in an economy in which fraction r of

all vacancies prefer to hire short-term unemployed workers given a choice. If this worker submits au

applications, the number of those applications received by ranking firms, aru, is Binomially distributed

with parameters au and r: aru ∼ Bin(au, r). Thus, conditional on submitting au applications, the

probability of at least one offer from a ranking firm is

au∑
aru=0

(
au
aru

)
ra
r
u(1− r)au−aru

[
1− (1− zr,d)aru

]
. (B.15)
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Similarly, the probability of an offer from any firm is

au∑
aru=0

(
au
aru

)
ra
r
u(1− r)au−aru

[
1− (1− zr,d)aru(1− znr,d)au−aru

]
(B.16)

=1−
[
r(1− zr,d) + (1− r)(1− znr,d)

]au
(B.17)

where the equality follows from an application of the Binomial formula. The probability of an

unemployed worker with duration d ∈ {s, l} receiving at least one offer at the start of the period

given (effective) monitoring intensity ξλd is thus a Poisson-weighted average of the probabilities of

receiving an offer conditional on au applications, for all au:∑
au≥0

1

au!
(ξλd)aue−ξλ

d
[
1−

(
r(1− zr,d) + (1− r)(1− znr,d)

)au]
(B.18)

=1− e−ξλdzd . (B.19)

Thus, for d ∈ {s, l}, the job-finding probability for an unemployed worker, taking account of both

the probability of matching at the start of the period by monitoring vacancies and the probability

of matching in the aftermarket, is given by

pu,d = 1− e−ξλdzd + e−ξλ
dzd p̂ (B.20)

while the job-finding probability for a non-participant is

pn = p̂. (B.21)

where p̂ is the matching probability for workers in the aftermarket. These are equations (20) and (21)

in the main text. The aftermarket, in turn, is identical to the two-equation model once we account

for the fact that some short- and long-term workers monitor vacancies. Specifically, it is useful to

first derive expressions for the measure of workers and vacancies that enter the aftermarket. The

measure of workers is the sum of unemployed workers who failed to receive an offer while monitoring

vacancies plus non-participants—that is, use−ξλ
szs + ule−ξλ

lzl + n. On the other hand, the measure

of vacancies receiving zero applications from unemployed workers monitoring the arrival of vacancies,

and remaining productive, is ve−ξλ
s/θse−ξλ

lθl . As in the two-equation model, for simplicity the

aftermarket is assumed to be frictionless, so the total number of matches is given by

m̂ = min{ve−ξλs/θse−ξλlθl , n+ use−ξλ
szs + ule−ξλ

lzl}. (B.22)

The corresponding job-finding probability for workers in the aftermarket is then

p̂ =

1 if n+ use−ξλ
szs + ule−ξλ

lzl < ve−ξλ
s/θse−ξλ

l/θl

ve−ξλ
s/θse−ξλ

l/θl

n+use−ξλszs+ule−ξλlzl
if n+ use−ξλ

szs + ule−ξλ
lzl > ve−ξλ

s/θse−ξλ
l/θl

(B.23)

which corresponds to equation (22) in the main text.
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Firms: Matching rates [(32),(33)]. The preceding analysis of workers facilitates computation

of the matching rates for firms in the main text. Specifically, as usual, the probability of a firm

matching with an unemployed worker with duration d ∈ {s, l} at the start of the period is just the

probability of an unemployed worker with duration d ∈ {s, l} matching at the start of the period

(see (B.19) above) divided by the corresponding market tightness: 1−e−ξλdzd

θd
. Vacancies receiving

zero applications at the start of the period that do not become unproductive are also able to match

with workers in the aftermarket. As discussed above, from equation (5), the probability of a vacancy

receiving zero applications and thus being available in the aftermarket is e−ξλ
s/θse−ξλ

l/θl . Thus,

letting qd denote the average probability of a firm matching with a worker of duration d, qu,d the

average probability of a firm matching with an unemployed worker of duration d, and q̂d the average

probability of a firm matching with a worker of duration d in the aftermarket, we have

qd = qu,d + q0q̂d (B.24)

where

qu,d =
(1− e−ξλdzd)

θd
(B.25)

q̂d = q̂

[
nd + ude−ξλ

dzd

n+ use−ξλszs + ule−ξλlzl

]
(B.26)

q̂ =

n+use−ξλ
szs+ule−ξλ

lzl

ve−ξλs/θse−ξλl/θl
if n+ use−ξλ

szs + ule−ξλ
lzl < ve−ξλ

s/θse−ξλ
l/θl

1 if n+ use−ξλ
szs + ule−ξλ

lzl > ve−ξλ
s/θse−ξλ

l/θl .
(B.27)

q0 = e−ξλ
s/θse−ξλ

l/θl (B.28)

in which (B.27) follows immediately from (B.22).

Firms: Conditional acceptance probabilities [(38)]. As a first step, observe that the proba-

bility of an unemployed worker with duration d ∈ {s, l} accepting an offer from firm j conditional

on submitting au applications (one of which is sent to firm j) is given by

au−1∑
k=0

1

k + 1

(
au − 1

k

)
(zd)k(1− zd)au−1−k

=
1

zdau

[
1− (1− zd)au

]
(B.29)

Furthermore, the probability of the worker submitting au applications conditional on one of them

going to firm j, given (effective) monitoring intensity ξλd, is

(
v − 1

au − 1

)(
ξλd

v − 1

)au−1(
1− ξλd

v − 1

)(v−1)−(au−1)

(B.30)
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which for large v, is approximately

1

(au − 1)!
(ξλd)au−1e−ξλ

d
. (B.31)

Notice that we can now compute the probability of the worker accepting the offer from firm j as

a weighted average of the corresponding probability for each possible number of applications au

(that is, (B.29)), with weights determined by the probability of the worker submitting that many

applications (that is, (B.31)). Thus, we have

xd =
∑
au≥0

[
1

(au − 1)!
(ξλd)au−1e−ξλ

d

]
· 1

zdau

[
1− (1− zd)au

]
(B.32)

=
1− e−ξλdzd

ξλdzd
. (B.33)

This is equation (38) in the main text.
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C Two-equation model

This appendix derives the (MI) and (NP) locii in Section 3 of the main text and provides further

details for the proofs establishing existence and multiplicity.

C.1 Deriving (MI) and (NP) locii

Monitoring Intensity. We seek to solve the condition for optimal monitoring intensity for n. To

do so, note that the steady-state version of the dynamic first-order condition in XYZ can be written

as

φ′(λ) = z(w − h)
δ(1− pu)

1− δ(1− pn)
. (C.1)

From here, we can use the steady-state version of the law of motion for non-participation in XYZ to

eliminate pn and pu, which yields

φ′(λ) = z(w − h)
n

ρ(1− n)
. (C.2)

Solving explicitly for n, we obtain

n =

[
1 + z

(
w − h
ρφ′(λ)

)]−1

(C.3)

≡ nMI(λ).

Equation (C.3) corresponds to (MI) in Section 3 of the main text.

Non-Participation. Deriving the (NP) locus requires first determining when workers and firms

are each the short end of the aftermarket. To do this, it is useful to rewrite the aftermarket match

function and the law of motion for non-participation as follows:

m̂ = min
{
n+ ρ(1− n)e−λz, θρ(1− n)e−λ/θ

}
(C.4)

n = δ[n+ ρ(1− n)e−λz − m̂] (C.5)

First, suppose workers are the short end of the aftermarket. Then substituting (C.4) into (C.5)

gives

n = 0 (C.6)

=⇒ m̂ = min
{
ρe−λz, θρe−λ/θ

}
(C.7)

= ρe−λz if e−λz < θe−λ/θ (C.8)

where the final equality follows from θ ≥ 1.31 We thus confirm the supposition that workers are the

31In the two-equation model, it must be that θ ≥ 1. To understand why, note that in the limit as δ → 1, the steady
state requirement that inflows into non-employment must be equal to outflows from non-employment corresponds to a
requirement that the number of unemployed workers must be equal to the number of matches. But then θ < 1 implies
that v < u = m, so that there are more matches than there are vacancies, which cannot happen.
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short end of the aftermarket when e−λz < θe−λ/θ.

Next, suppose vacancies are the short end of the aftermarket. Again substituting (C.4) into

(C.5) gives

n =
δρ(e−λz − θe−λ/θ)

1− δ + δρ(e−λz − θe−λ/θ)
(C.9)

=⇒ m̂ = θρe−λ/θ
[

1− δ
1− δ + δρ(e−λz − θe−λ/θ)

]
. (C.10)

Note that if e−λz < θe−λ/θ, then n 6∈ [0, 1], so there cannot be an equilibrium such that vacancies

are the short-end of the market in this case. Furthermore, for e−λz > θe−λ/θ, it must be that

ρe−λz < θρe−λ/θ
[

1− δ
1− δ + δρ(e−λz − θe−λ/θ)

]
(C.11)

confirming the supposition that vacancies are the short end of the aftermarket when e−λz > θe−λ/θ.

Finally, since e−λz − θe−λ/θ is (i) strictly increasing in λ, (ii) negative for λ = 0, and (iii) positive

as λ→∞, we can write the aftermarket matching function and law of motion for non-participation,

respectively, as

m̂(λ) =

ρe−λz if λ < λ̂

θρe−λ/θ
[

1−δ
1−δ+δρ(e−λz−θe−λ/θ)

]
if λ > λ̂

(C.12)

n(λ) =

0 if λ < λ̂
δρ(e−λz−θe−λ/θ)

1−δ+δρ(e−λz−θe−λ/θ)
if λ > λ̂

(C.13)

≡ nNP(λ)

where λ̂ ≡ {λ|e−λz = θe−λ/θ} is unique and strictly positive. Note also that both (C.12) and (C.13)

are continuous for λ ∈ [0,∞). Equation (C.13) corresponds to (NP) in Section 3 of the main text.

C.2 Proposition 1

Existence of no-monitoring equilibrium. To see that a no-monitoring equilibrium (λ = 0) exists,

it is sufficient to evaluate (C.3) and (C.13) at λ = 0. First consider (C.3): Because limλ→0 z(λ) = 1

and limλ→0 φ
′(λ) = 0, it follows that limλ→0 n

MI(λ) = 0 . Next consider (C.13): Since λ̂ > 0 for

reasons described in the preceding section, it immediately follows that limλ→0 n
NP(λ) = 0. Thus, a

no-monitoring equilibrium exists.

Existence of equilibrium with strictly positive monitoring for large δ. First, note that

λ ∈ (0, λ̂), nMI(λ) > nNP(λ). Second, note that for δ < 1, limλ→∞ n
MI(λ) = 1 > δρe−θ

1−δ(1−ρe−θ)
=

limλ→∞ n
NP(λ). Thus, because both (C.3) and (C.13) are continuous, to establish existence of an

equilibrium with strictly positive monitoring, it is sufficient to show that we can always find a
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δ < 1 such that nNP(λ) > nMI(λ) for some λ ∈ (0,∞). To do this, observe that (C.3) is invariant

to δ while (C.13) is strictly increasing in δ. Furthermore, for fixed λ ∈ (0,∞), with a slight abuse

of notation we have limδ→1 n
NP(λ, δ) = 1. Thus, for any ε > 0, there exists a δ < 1 such that

1− nNP(λ, δ) < ε. Choosing ε ≡ 1− nMI(λ), it follows immediately that there exists a δ < 1 such

that nNP(λ, δ) > nMI(λ).

C.3 Corollary 1

Because both (C.3) and (C.13) are continuous and nMI(λ) > nNP(λ) for λ ∈ (0, λ̂) and as λ→∞,

if nMI(λ) < nNP(λ) for any finite λ > λ̂, then the locii must have at least two points of intersection.

Thus, if an equilibrium exists with strictly positive monitoring, then at least two such equilibria

exist.
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D Alternative model

This appendix provides further details on the Alternative model described in Section 4 of the the

main text.

Workers. The derivation of the match rates for workers is similar to the derivation for the

Monitoring-Inattention model described in detail in Appendix B.2. In particular, I first derive

expressions for the probability that a worker receives an offer from a firm conditional on applying to

that firm, and then use these expressions to obtain the match rates. The only material differences

in the derivations are that (i) because there is no segmentation in the Alternative model, we must

now derive conditional offer probabilities for all workers, including non-participants, and (ii) all

workers in the Alternative model exert a minimum effort level
¯
λ. As usual, dropping time subscripts

for ease of notation, following the derivation in B.2, we obtain,

zr,l =
v

ulξ(
¯
λ+ λl) + nlξ

¯
λ

(
1− e−

ulξ(
¯
λ+λl)+nlξ

¯
λ

v

)
e−

usξ(
¯
λ+λs)+nsξ

¯
λ

v (D.1)

znr,l =
v

ulξ(
¯
λ+ λl) + nlξ

¯
λ

(
1− e−

ulξ(
¯
λ+λl)+nlξ

¯
λ

v

)
(D.2)

zr,s =
v

usξ(
¯
λ+ λs) + nsξ

¯
λ

(
1− e−

usξ(
¯
λ+λs)+nsξ

¯
λ

v

)
(D.3)

znr,s =
v

usξ(
¯
λ+ λs) + nsξ

¯
λ

(
1− e−

usξ(
¯
λ+λs)+nsξ

¯
λ

v

)
e−

ulξ(
¯
λ+λl)+nlξ

¯
λ

v . (D.4)

As before, these can be consolidated as,

zs = zr,sr + znr,s(1− r) (D.5)

zl = zr,lr + znr,l(1− r). (D.6)

From here, again following the derivation in B.2, the match rates for four types of workers are

pu,s = 1− e−ξ(¯λ+λs)zs (D.7)

pn,s = 1− e−ξ¯λz
s

(D.8)

pu,l = 1− e−ξ(¯λ+λl)zl (D.9)

pn,l = 1− e−ξ¯λz
l
. (D.10)

Firms. For firms, it is necessary to compute the probability of matching with short-term and

long-term jobless workers (which are used to compute the value of an unfilled job in (36)) and

the probability that short-term and long-term jobless workers accept an offer (which are used to

compute the share of ranking firms in (40)). The probability of matching with a worker of duration

d is similar to what we have in (32), except that there is no aftermarket (q̂ = 0) and firms can

match with unemployed workers or non-participants, who exert differential effort. Dropping time
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subscripts, for d ∈ {s, l} we have

qd =

(
1− e−ξ(¯λ+λd)zd

)
θd

+
1− ηd

ηd

(
1− e−ξ¯λz

d
)

θd
. (D.11)

Acceptance probabilities, in turn, are simply weighted averages of the acceptance probabilities in

(38) for unemployed workers and non-participants, with weights corresponding to the share among

each duration class of unemployed workers and non-participants. Following the analogous derivation

in B.2, we have

xd = ηd

[
1− e−ξ(¯λ+λd)zd

ξ(
¯
λ+ λd)zd

]
+ (1− ηd)

[
1− e−ξ¯λz

d

ξ
¯
λzd

]
. (D.12)

Everything else in the Alternative model is identical to the Monitoring-Inattention model described

in Section 4.
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