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Abstract

We study the wage-setting problem of an employer with private information about

demand for its product when workers can engage in costly on-the-job search. Employers

understand that low wage offers may convey bad news that induces workers to search.

The unique perfect sequential equilibrium wage strategy is characterized by: (i) pooling

by intermediate-revenue employers on a common wage that just deters search; (ii)

discontinuously lower revealing offers by low-revenue employers for whom the benefit

of deterring search fails to warrant the required high pooling wage; and (iii) high

revealing offers by high-revenue employers seeking to deter aggressive raiders.
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1 Introduction

Consider a company that experiences a large negative demand shock for its product. If

its production entails the use of an input such as widgets, the company may want to open

its books to its widget supplier to reveal this information. Even though opening its books is

costly, revealing the bad news to its widget supplier may allow it to negotiate a lower price

for its widgets that more than offsets those costs.

Employees are also inputs to production—but workers are not widgets. The key differ-

ence in this setting is that revealing bad news may give workers incentives to search for new

jobs, increasing the risk that the company loses valued employees. That is, a worker who

learns that her company is in trouble may initiate costly on-the-job search to try to find a

more secure job. If the worker leaves, the company’s hardship will be exacerbated. To fore-

stall such search, a company may work to conceal bad news from its workers, understanding

that workers may search, but widgets do not.

This paper studies how the wage that an employer offers its workers varies with its

information about demand for its product in such scenarios. We consider an employer that

privately observes the market conditions underlying the revenues that a worker would gen-

erate. When the employer makes its wage offer, it considers the consequences for a worker’s

actions and probabilities of retention. In our framework, a worker’s search motive is driven

by a fear that her employer may be facing weak demand, and thus likely to shut down,

leaving her unemployed. Because a worker only sees the wage offer and not the underlying

market conditions, she uses the information contained in the wage offer to decide whether to

engage in costly on-the-job search that improves the likelihood of drawing an outside offer.

We identify and exhaustively characterize the unique perfect sequential equilibrium.

A worker’s search decision depends on her employer’s perceived viability: Bad news por-

tending shutdown increases the value of soliciting outside offers, while good news reduces the

value of such effort. An employer’s equilibrium wage offer reflects an understanding of such

considerations by its workers: In normal times—when expected revenues are neither very low

nor very high—the employer chooses a common wage that does not vary with its expected

revenues. This common wage is just high enough that it is only justifiable for an employer

in reasonable health, just convincing the worker that times are not so bad that search is

warranted. When times are tougher, setting this common wage to deter search ceases to

be justifiable. Instead, an employer expecting low revenues opts for a discontinuously lower
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wage, understanding that the worker will search for outside offers upon observing the wage.

When times are sufficiently good, by contrast, the employer offers more than the common

wage to signal the good news and to reduce the risk of losing the worker who, despite not

searching, may still be hired away by an aggressive outside firm.

Qualitatively, the keys for this characterization are only that (i) wage offers convey in-

formation about market conditions to workers; and (ii) higher wage offers raise the likelihood

of retaining a worker. Our results extend to alternative formulations of wage competition

between the employer and raiding firms that preserve thes features. For example, successful

search may result in the worker being able to draw a wage from an exogenous distribution,

or an employer may be able to sometimes, but not always, enter a bidding war and make a

counter-offer in what becomes a second-price auction. The qualitative implications for wage

setting extend beyond search to settings in which workers may take other actions that em-

ployers care about, as long as good news encourages the preferred action and employers with

good news gain more from this action. For example, our analysis can characterize wage offers

when a worker must decide whether to make a human capital investment in the presence of

production complementarities between privately-observed demand and the investment.

The informational asymmetry between employers and workers has direct implications for

job loss among workers. For employers that set the common wage but expect relatively low

revenues, doing so serves to shroud unfavorable information about future viability, distorting

their workers’ search decisions: Upon observing the common wage, these workers incorrectly

infer that their employers are likely in better health than they actually are, and hence do not

search. Had the workers known the truth—had there been no informational asymmetry—

they would have searched in order to insulate themselves from job loss. The result is avoidable

job loss among workers for those employers that end up shuttering their doors. We study

the welfare implications of employers’ wage-setting decisions, comparing how total expected

employer plus employee surplus under incomplete information relative to the complete-

information benchmark varies with the employer’s market demand and model primitives.

The mechanism we describe provides insight into the functioning of real-world labor

markets. Specifically, our model can help to account for three empirical regularities ob-

served in labor markets: (i) the existence of WARN laws to protect workers from avoidable

unemployment, which would not be necessary absent informational asymmetries and pre-

cautionary search; (ii) wage rigidity among job-stayers; and (iii) excess kurtosis in earnings

growth distributions among job stayers. We describe our model’s implications for each of
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these observations in turn.

The premise that employers have private information about demand, and thus the like-

lihood of shutdown, is motivated by the Worker Adjustment and Retraining Notification

(WARN) laws in the United States. The WARN Act of 1988 requires employers to provide

workers with two-months advance notice of anticipated plant closings and mass layoffs.1 Per

the Department of Labor, advance notice is intended to:

“...give workers and their families some transition time to adjust to the prospec-

tive loss of employment, to seek and obtain other jobs...”

Such laws represent prima facie evidence of the informational structure and mechanism

that we study—that employers have private information about their future viability and,

in the absence of legislation mandating disclosure, will choose to withhold such informa-

tion, thereby exposing their workers to avoidable job loss. Our model delivers a simple

expression for the (strictly positive) measure of workers losing their job as a result of these

informational asymmetries. That such disclosure laws are costly to employers (Clinebell and

Clinebell (1994)) adds empirical weight to this argument. Relatedly, Gortmaker et al. (2019)

provide evidence consistent with our model that workers respond asymmetrically to signals

of their firms’ financial condition in their search decisions. Using anonymized networking

activity on LinkedIn, they uncover significant increases in weekly connection formation after

announcement of credit-rating downgrades (but not upgrades). Moreover, more senior, more

skilled, and less mobile workers have the strongest reactions.

The role of wages in mediating informational asymmetries between workers and firms is

furthermore motivated by two empirical regularities pertaining to wage (and earnings) change

distributions. First, a large empirical literature documents evidence that wages change rel-

atively infrequently among workers remaining with the same employer (e.g. Akerlof et al.

(1996), Altonji and Devereux (2000), Gottschalk (2005)). This literature consistently iden-

tifies a mass point in the wage change distribution around zero. Although a quantitative

dynamic model of wage setting is beyond the scope of this paper, we embed our static model

of wage setting in a stylized dynamic framework and show that it can deliver a plausible

degree of wage rigidity.

Separately, our work is motivated by an empirical literature that exploits confidential ad-

1WARN laws apply to employers with over 100 employees, excluding those who have worked fewer than
six of the last 12 months and those who average fewer than 20 hours of work per week.
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ministrative data to show that earnings growth distributions exhibit substantial kurtosis (e.g.

Guvenen et. al. (2020) and Karahan et. al. (2020)). Using the stylized dynamic version of

our model, we show that incomplete information gives rise to a leptokurtic wage change distri-

bution (ti.e., exhibiting excess kurtosis), as observed in the data; in contrast, the complete in-

formation version of the model is platykurtic. Moreover, the source of the excess kurtosis that

we document is unique to our characterization of wages and thus presents an alternative ex-

planation for this empirical regularity not previously considered by researchers: The existence

of a high pooling wage implies that when previously pooling firms periodically realize low rev-

enues, they may not value workers enough to justify continuing to pay the high pooling wage

to deter on-the-job search, resulting in large, discrete reductions in wages among job stayers.

To the best of our knowledge, ours is the first paper to propose informational asymmetries as

a unified explanation for the wage rigidity and excess kurtosis in wage change distributions.

Theoretically, our model is related to efficiency wage models, especially those with labor

turnover motives (e.g., Stiglitz (1985)). A key difference is the form of informational asymme-

try: In efficiency-wage models, wage-setting decisions reflect that a worker’s action is private

information to the worker and thus non-contractible, motivating a role for wages to influence

worker behavior. Here, by contrast, wage-setting decisions reflect that employers have private

information, motivating a role for wages to convey information to workers and affect search

decisions. Our model is also related to Weingarden (2017), who studies employment decisions

of firms in an asymmetric information setting in which firms seek to induce worker effort.

2 Model

2.1 Environment

We study a one-period game between a risk-neutral worker and employer. The employer

sees the market conditions that underlie the revenues a worker would generate and makes a

wage offer. The worker only sees the wage offer and not the market conditions. Given the

wage offer, the worker decides whether to engage in costly on-the-job search.

At the outset, the employer observes a signal y ∈ [y, ȳ] ≡ Y equal to the expected rev-

enues that the worker will generate if she stays and the employer remains viable. We assume

that y is drawn from a commonly-known distribution HI that is twice continuously differen-

tiable with density hI . This revenue signal also contains information about the employer’s
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future viability: with probability g(y) the employer remains viable, but with probability

1 − g(y) the employer will shut down, lay off the worker and earn zero profits. We assume

that g′(y) > 0: employers expecting higher revenues are more likely to be viable. After ob-

serving y, but prior to the shut-down shock, the employer makes a wage offer w ≥ w that the

worker would receive were she to stay with her employer who remains viable, where w ≤ y

is a fixed wage floor.2 A laid-off worker who fails to find employment elsewhere receives

unemployment benefit b, where w > b. It eases presentation to assume that y = w.

The worker does not see y, but the employer’s wage offer w conveys information about

y. Given w, the worker decides whether to engage in costly on-the-job search. Search entails

a fixed cost κ > 0, but improves a worker’s likelihood of drawing an outside offer: a searching

worker encounters a raiding firm with probability α ∈ (0, 1], while a non-searching worker

does so with lower probability β ∈ (0, α). Here, β > 0 captures the two-sided nature of

search—Faberman et al. (2020) find that employed job seekers receive high numbers of both

solicited and unsolicited job offers, indicating that outside firms often initiate searches by

directly contacting workers at other employers. We assume that the revenues the worker

would generate at the raider are drawn independently from a distribution HP with non-

increasing density hP on [y, ȳ] that could differ from HI . The raider observes the employer’s

wage offer (and whether it survived) before making a take-it-or-leave-it wage offer.3 We

assume that the layoff risk is high enough that a worker would want to search were she to

observe the lowest signal y: (1−g(y))(w−b)(α−β) > κ. These assumptions imply a strictly

positive employment rent for the worker, i.e., for avoiding unemployment, giving rise to a

precautionary motive for search.

To make the exposition transparent, the model is designed so the sole reason for search is

this precautionary motive. To see this, note that if an incumbent employer survives, a worker

who receives an outside offer joins the raider if and only if it offers a wage w′ ≥ w. If the em-

ployer shuts down, the worker joins the raiding firm if and only if it offers a feasible wage w′ ≥
w. Thus, if the incumbent employer survives, a raider with y′ > w will hire the worker at wage

w′ = w, while a raiding firm with y′ ≤ w will either not make an offer, or will offer w′ < w,

and have its offer rejected. If the incumbent shuts down, a raider hires the worker at w′ = w.

The assumption that
¯
w > b ensures that search is valuable to the worker in the event that her

current employer shuts down. The timing of events described above is depicted in Figure 1.

2Employers with y < w can never earn profits by retaining workers.
3We abstract from bargaining and counteroffers solely to simplify the exposition. Appendix D discusses

alternative models of wage determination.
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Figure 1: Timing of events

fig_timing.jpg
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The model highlights the twin roles played by wage offers: (i) they convey information

to workers about the market conditions faced by an employer, and hence the value of search;

and (ii) when raiders seek to hire workers, higher wage offers increase the likelihood that

an incumbent employer retains a worker. Our qualitative findings generalize when these

features are preserved. Appendix D illustrates this for a more general notion of outside wage

competition.

Discussion of assumptions. For clarity, we briefly summarize the central assumptions

undergirding our analysis and explain their relevance for our results. Other assumptions

described above are made purely for ease of exposition and are inessential to the analysis.

1. Wage competition: We assume that surviving incumbent firms make and commit to a

wage offer after which poachers, if encountered, make an offer to the worker. As we

discuss in Section 2.3 and Appendix D, our characterization of wage-setting continues

to hold so long as (i) the expected gain from searching is weakly decreasing in wages,

given beliefs; (ii) the benefit of a higher wage is greater for higher types; and (iii)

expected profits are single-peaked in w. These conditions are satisfied if, for exam-

ple, workers draw from a distribution of posted wages,4 or when the incumbent can

sometimes (but not always) make a counter-offer.5

2. On-the-job search: We assume that there is a discrete search decision such that job

seekers either search or do not search. As we discuss in Appendix E, our characteri-

zation of wage-setting goes through in the presence of a continuous search decision so

long as there is a fixed component of search costs and under an additional condition

requiring that higher types set higher complete-information wages.6 We view the re-

quirement that there is a fixed component of search costs as one that is both natural,7

and one that finds clear support in the data: The majority of employed workers do

not actively search for work. It is more difficult to directly assess whether higher types

set higher complete-information wages; however, an assumption that more productive

firms offer lower wages seems to us an unintuitive starting point.

4This could occur if successful search yields contact with a single raider who either does not observe
the employer’s offer, or does not know the worker’s valuation of her current job because the worker cannot
credibly reveal its non-pecuniary value

5Empirically, counter-offers are relatively rare: Faberman et. al. (2020) find that only 12% of employed
workers receiving an outside offer received counter-offers from their current employers.

6At least theoretically this could fail to hold for revealing low-type firms if a lower chance of shutdown
reduces the intensive margin of search to such an extent that the preemptive retention motive for offering a
high wage is dominated by the reduced probability of a worker receiving an outside offer.

7Consider, for example, making and updating a resume or setting up a profile on an online job board.
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3. Costly unemployment (b <
¯
w): We assume throughout our analysis that job loss is

costly, that costs are such that some workers choose to search, and (implicitly) that job

loss can be avoided through on-the-job search. Together, these assumptions imply the

existence of a precautionary motive for search, consistent with the evidence in, e.g.,

Gortmaker et al. (2019). The formalization b <
¯
w should be understood as a simple

stand-in for any feature of the economic environment, such as search frictions during

unemployment, that makes unemployment costly for workers.

4. Costly turnover: We implicitly assume that worker turnover is costly for firms due to,

say, the cost of recruiting and training new workers or matching frictions more gener-

ally. Instead of explicitly modeling these costs we simply assume that no production

occurs within the period if a worker leaves.

2.2 Complete information benchmark

As a prelude, we characterize equilibrium outcomes when a worker sees y before making

search decisions. The employer’s strategy is a wage offer function ω̄(y) that maps each value

of y into a wage offer w. A worker’s strategy is a function σ̄(w, y) mapping each (w, y) pair

into a search intensity {α, β}, corresponding to the probability of receiving an outside wage

offer. An equilibrium is a pair σ̄∗(w, y) and ω̄∗(y) such that:

1. The worker searches, i.e., σ̄∗(w, y) = α, if and only if

E
[
(1−g(y))

(
(1−α)b+αw

)
+g(y)w−κ

∣∣w, y] > E
[
(1−g(y))

(
(1−β)b+βw

)
+g(y)w

∣∣w, y]
(1)

2. The employer’s wage offer ω̄∗(y) maximizes expected profits given σ̄∗(w, y), solving

max
w≥w

{
g(y)(y − w)[1− σ̄∗(w, y)(1−HP (w))]

}
. (2)

The definition of equilibrium subsumes the formalization of optimization by a raiding

firm and a worker’s choice of where to work, detailed above. Focusing first on (1), the first

term inside the expectation operator (on both sides of the inequality) represents the prob-

ability of the incumbent firm shutting down, 1− g(y), multiplied by the expected payoff to

the worker in the event of shutdown, which in turn depends on the probability of having

found a new job (i.e. the search decision, α or β) and the value of that job (w) relative
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to unemployment (b). The second term represents the probability of the incumbent firm

surviving, g(y), multiplied by the expected payoff to the worker in the event of survival (w),

which is invariant to the search decision, as described above. The benefits of searching in

terms of preserving employment in the event of shutdown are balanced against the costs,

κ. Next, (2) is just the expected profit of the firm, which is given by flow profits, y − w,

multiplied by the probability that the firm remains viable and the worker is not poached.8

If a worker observes y, she does not need to use her wage w to forecast y, so her search

decision only depends on y. Because lower values of y imply higher probabilities of job loss,

a worker’s search decision is characterized by a cutoff y∗, where the worker searches if and

only if y < y∗. The optimal cutoff solves (1) at equality: y∗ is given by the implicit solution

to g(y∗) = 1 − κ
(α−β)(w−b) . We abuse notation slightly and write the worker’s strategy as

σ̄∗(y) = α if y < y∗ and σ̄∗(y) = β if y ≥ y∗.9

An employer’s optimization problem is also simple. Expected employer profits are

strictly concave in the wage w it offers. Therefore, when y and hence the expected revenue

from retaining a worker are very low, an employer offers the lowest feasible wage that will re-

tain a worker who does not receive an outside wage offer. However, when expected revenues

are high enough, an employer offers a higher wage that trades off the reduced profits when

the worker is retained against the increased likelihood of retaining a worker who encounters

a raider.10 When interior, the optimal wage offer solves the first-order condition for (2),

(y − w)σ̄∗(y)hP (w) = [1− σ̄∗(y)(1−HP (w))]. (3)

That is, the equilibrium wage offer is given by ω̄∗(y) = w for y < ŷ(σ̄∗(y)), and ω̄∗(y) =

w(y, σ̄∗(y)) for y ≥ ŷ(σ̄∗(y)), where ŷ(σ̄∗(y)) solves

(ŷ − w)(1− σ̄∗(ŷ)) = (ŷ − w(ŷ, σ̄∗(ŷ)))(1− σ̄∗(ŷ)(1−HP (w(ŷ, σ̄∗(ŷ))))).

Inspection of (3) reveals that, fixing σ̄∗(y), because an employer with better prospects loses

more if its employee leaves, the optimal wage rises with y. So, too, fixing y, the optimal wage

rises with σ̄∗(y), i.e., with the equilibrium probability that a worker gets an outside offer.

8We thus assume that in the event of shutdown, but also in the event of the worker being poached, the
firm earns zero profit. In our parsimonious framework, the latter may be understood as reflecting any costs
associated with worker turnover.

9To be precise, search decisions at y∗, where the worker is indifferent betwen searching and not are not
pinned down; without loss of generality, we assume that a worker does not search when she observes y∗.

10We assume that ȳ > ŷ(β), i.e., the risk that an employer fails can be sufficiently low relative to the cost
κ of search that workers do not search.
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2.3 Incomplete Information

We next characterize equilibrium outcomes when workers do not see y prior to deciding

whether to search. In this environment, workers make inferences about y, and hence the

likelihood of layoff 1− g(y), based on the wage offers they receive.

The employer’s strategy is a function ω(y) mapping each y into a wage offer w. The

worker’s strategy is a function σ(w) mapping each wage offer w into a search intensity {α, β}.
A worker belief function is a function mapping each feasible wage offer w into a probability

distribution µ(y|w) over y.

Definition. A pure-strategy perfect Bayesian equilibrium (PBE) is a pair of strategies, σ∗(w)

and ω∗(y), and a worker belief function µ(y|w) such that:

1. The worker engages in costly search, i.e., σ∗(w) = α, if

Eµ
[
(1−g(y))

(
(1−α)b+αw

)
+g(y)w−κ

∣∣w] > Eµ
[
(1−g(y))

(
(1−β)b+βw

)
+g(y)w

∣∣w],
(4)

but not if the inequality is reversed.

2. The employer’s wage offer ω∗(y) maximizes expected profits given σ∗(w), solving

max
w≥w

{
g(y)(y − w)(1− σ∗(w)(1−HP (w))

}
. (5)

3. For all possible equilibrium-path wages (i.e., ∀w ∈ {w|∃y ∈ Y with ω∗(y) = w}), beliefs

µ(y|w) are updated via Bayes’ rule.

Definition. A pure-strategy perfect sequential equilibrium (PSE) is any pure-strategy PBE

for which beliefs following out-of-equilibrium wage offers satisfy the credibility condition:

For all wages not occurring in equilibrium (i.e., ∀w̃ 6∈ {w|∃y ∈ Y with ω∗(y) = w}),

there does not exist a corresponding set of revenue types J(w̃) such that

E[π(y, ω∗(y), σ∗(ω∗(y)))] < min
σ̃∈BR(J(w̃),w̃)

{
E[π(y, w̃, σ̃)]

}
⇐⇒ y ∈ J(w̃). (6)

The refinement precludes the existence of a consistent set of types J that would strictly

want to take a posited out-of-equilibrium action even given the most pessimistic consistent

best response to this set. We focus on pure-strategy PSE, i.e., equilibria that satisfy the

credibility condition of Grossman and Perry (1986). After characterizing PSE, we describe
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the properties possessed by all PBE. Appendix A exhaustively characterizes all PBE.

Workers search when the offered wage indicates a sufficiently high probability of job

loss. A worker’s search decision is again characterized by a cutoff rule, but now the cut-

off rule reflects a worker’s beliefs about g(y) following the wage offer w: σ∗(w) = α if

Eµ[g(y)|w] < g(y∗), and σ∗(w) = β if Eµ[g(y)|w] > g(y∗).

An employer’s optimization problem reflects the dual role played by wage offers: wage

offers directly affect the likelihood of retaining a worker and they convey information about

the market conditions faced by an employer, potentially affecting search decisions. Below, we

use ω̄∗(y, σ) to denote the optimal complete-information wage for fixed a search decision σ,

and write ω̄∗−1(w, σ) = max{y|ω̄∗(y, σ) = w}. Proposition 1 establishes that the equilibrium

is unique11 given a restriction to credible beliefs.

Proposition 1. There is a unique PSE wage strategy ω∗(·). The strategy is characterized by:

W1 The pooling wage wp solves Eµ[g(y)|wp] = g(y∗) when Eµ[g(y)|w] ≤ g(y∗).12 When

interior, the set Y p ≡ {y|ω∗(y) = wp} of y such that wp is offered is bounded from be-

low by the y solving E[π(y, wp, β)] = E[π(y, ω̄∗(y, α), α)], and it is bounded from above

by ω̄∗−1(wp, β).13

When y is sufficiently low and ȳ is sufficiently high that the set Y p is interior, then:

W2 Lower types y < inf{Y p} offer low revealing (complete-information) wages that lead

their workers to search.

W3 Type y = inf{Y p} is indifferent between setting wp and the discontinuously lower

complete-information wage that induces search.

W4 Types y ∈ Y p pool on a wage just high enough to deter search: Eµ[g(y)|wp] = g(y∗).

W5 Higher types y > max{Y p} offer high revealing (complete-information) wages that

strictly discourage search.

W6 wp is the complete-information wage of the highest pooling type.

Proof. See Appendix B.

11More precisely, the set of PSE is unique up to the action choice by the unique indifferent revenue type
who either reveals and induces search or pools and deters search.

12The pooling wage is w if Eµ[g(y)|w] > g(y∗).
13Y p is bounded from below by y if E[π(y, wp, β)] ≥ E[π(y, ω̄∗(y, α), α)], and from above by ȳ if ȳ ≤

ω̄∗−1(wp, β).
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Figure 2: Incomplete information (unique PSE)

plot1-eps-converted-to.pdf

Notes: Uniform uncertainty with g(y) = y.
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That employers anticipating intermediate revenues pool on a common wage and thus

conceal their private information reflects the informational role of wage offers. Employers

receiving positive signals about revenues place greater value on the employment relation-

ship, benefiting more from retaining employees. As a result, ω∗(·) weakly increases with an

employer’s expected revenue. Therefore, higher wage offers signal higher expected revenues,

reducing a worker’s incentive to search. It follows that, among employers for whom revealing

induces search, those expecting relatively high revenues offer a high wage—above what they

would offer absent informational asymmetries—to emulate a higher type whose worker would

prefer not to search. Pooling thus emerges in any PSE.

The precise structure and uniqueness of the pooling wage offer in W1 reflects the re-

quirement that workers’ beliefs be credible. To understand, observe that if employers pool

on some wage wp > w for which Eµ[g(y)|wp] > g(y∗), then there is a slightly lower wage,

wp − ε, that is preferred to wp by a coalition including (i) non-pooling types y < inf{Y p}
for whom wp − ε would rationalize deviating from their low revealing wage in order to deter

search, and (ii) pooling types for whom wp − ε is closer to their complete-information wage,

provided that such a deviation deters search. Because this coalition consists only of relatively

high types, such deviations must induce workers to believe Eµ[g(y)|wp− ε] > g(y∗), to which

their unique best response is not to search. Thus, for any such wp > w, there always exists

a profitable deviation to wp − ε when beliefs must be credible.

W2–W6 characterize the equilibrium wage structure ω∗(y) when the distribution of

revenue types has sufficient support. Figure 2 depicts the key qualitative features.

W2 establishes that as long as the prospects for some employers are sufficiently dire,

i.e., as long as y is sufficiently low, then some employers do not value the employment re-

lationship enough to justify paying the common pooling wage needed to deter search. Such

employers understand that lower wage offers will reveal that economic conditions are so bad

that workers should search; thus, they do best to offer their optimal complete-information

wage. Employers expecting higher revenues value the employment relationship by more—the

opportunity cost of losing a worker is higher. W3 establishes that some employer is just in-

different between offering a low wage that reveals low expected revenues and induces search,

and offering the discontinuously higher pooling wage that induces beliefs that expected rev-

enues exceed what they in fact are, deterring search.

Employers with better outlooks than this indifferent type thus prefer to offer wages that

deter search. W4 establishes that the pooling wage leaves workers just indifferent between
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searching and not: Eµ[g(y)|wp] = g(y∗). The sufficient support assumption ensures that

wp > w. Were a higher pooling wage offered such that Eµ[g(y)|wp] > g(y∗), then a coalition

of relatively high types would deviate to a wage slightly below wp, as described above. In

response, workers with credible beliefs would forego search knowing that only relatively high

types would consider such a deviation, so such wage strategies cannot be part of a PSE.

Employers with even better prospects whose complete-information wages exceed wp

know that such offers will signal high expected revenues and thus also deter search. For

such employers, pooling on wp requires making an uncompetitively low offer (given their

high valuations of workers) while conferring no benefits in terms of search behavior. Hence,

they offer their complete-information wages. As W5 details, provided ȳ is sufficiently high,

wages eventually rise smoothly from the pooling wage, reflecting that employers expecting

such high revenues want to offer a wage over and above the pooling wage to reduce the risk

of losing workers to raiding firms. Finally, W6 establishes that employers who deter search

offer the pooling wage if it weakly exceeds the wage they would offer if they could ensure

that a worker would not search.

Implications for wage change distributions. The equilibrium structure of wages aris-

ing in our static model of wage-setting can shed light on several well-documented dynamic

features of labor markets. First, a large empirical literature has documented that job stay-

ers’ nominal wages change infrequently, with wage change distributions exhibiting a near-

universal mass point at zero (see, e.g., Akerlof et. al. (1996), Altonji and Devereux (2000),

Gottschalk (2005), and many others). Second, a more recent empirical literature (e.g. Gu-

venen et al. (2020) and Karahan et. al. (2020)) exploits confidential employer-employee

matched administrative panel data on earnings to establish that earnings growth distribu-

tions among job stayers exhibiting a substantial degree of excess kurtosis.14

These empirical regularities both pertain to wage change distributions, whereas our

model is static. To illustrate our model’s implications for wage change distributions—and

thus its ability to explain these empirical facts—in Appendix C we embed our static model

in a stylize dynamic framework in which employers and workers re-optimize each period.

We then implement a simple calibration of the model to match data in Faberman et. al.

(2020), simulate the model, and compute (i) the fraction of zero wage growth observations

(as a measure of wage rigidity), and (ii) the fourth centralized moment (kurtosis) of the wage

14This literature also finds that earnings growth distributions are negatively skewed, although this appears
to be driven by job changers, not job stayers.
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growth distribution. Results are reported in Table 1.

The first column of Table 1 reports the standard deviation of the log wage offer distri-

bution, which is calibrated to match the value of 0.24 in both cases for comparability across

models.

The second column reports a simple measure of wage rigidity: the fraction of obser-

vations for which there is exactly zero wage growth. The value of 34% in the incomplete-

information model is consistent with the spike at zero that is commonly observed in nominal

wage change distributions in the data. Of course, there are no such observations in the

complete-information model. Despite the simplicity of the model, the fraction of zero wage

changes in the incomplete-information environment is well within the range found in the em-

pirical literature, and happens to exactly equal the value for private-sector workers reported

in Table 2 of Akerlof et al. (1996).

The third column reports the sample kurtosis from both models. Roughly speaking, a

high degree of kurtosis indicates that a relatively large fraction of observations are either

very close to zero or very large, with relatively few in between. Table 1 indicates that the

model with complete information is slightly platykurtic, exhibiting less kurtosis than that of

a Normal distribution (which has kurtosis of 3). By contrast, the model with incomplete in-

formation is markedly leptokurtic: its kurtosis nearly double that of the model with complete

information and well above that of a Normal distribution. The excess kurtosis generated by

the incomplete information model is qualitatively consistent with the findings of Guvenen

et al. (2020), who find a significant degree of excess kurtosis in earnings growth distribu-

tions among job stayers. Various authors have attempted to explain this excess kurtosis in

earnings change distributions among job stayers as resulting from episodes of unemployment

followed by recall by the previous employer.15 Our model offers an alternative explanation:

When workers are uninformed about their employer’s profitability, firms pool on relatively

high wages to deter search. In a dynamic setting, in addition to generating a mass point

at zero wage change as discussed above, pooling on a high wage implies that when firms

periodically realize low revenues, they do not value workers enough to justify continuing to

pay the high pooling wage, resulting in a large, discrete reduction in wages. Graphically,

this is seen in the discontinuity in the wage distribution in Figure 2. This effect accounts for

the majority of the excess kurtosis in the incomplete-information model in Table 1.

15See Karahan et al. (2020) and Hubmer (2018).
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The dynamic model we describe in the Appendix that gives rise to these results is not

intended to provided a comprehensive or quantitative account of the data. Doing so would

require a richer environment that is beyond the scope of this paper. Rather, the model

is designed to highlight the potential role for informational asymmetries in driving some

well-documented features of empirical wage change distributions.

Implications for existence of advance notice laws. We have also argued that our model

provides a parsimonious explanation for the existence of advance notice legislation mandat-

ing that employers give advance notice to workers ahead of shutting down. The Department

of Labor explicitly states that such laws are expressly intended to “give workers and their

families some transition time to adjust to the prospective loss of employment, to seek and

obtain other jobs.” This statement represents an implicit acknowledgement that lawmakers

are concerned that employers (i) have private information about their viability that is not

available to workers, and (ii) may not disclose this information, resulting in avoidable job

loss and unemployment. The WARN Act of 1988 introduced such laws at a federal level

in the United States, requiring employers with over 100 employees who have worked for at

least six of the past 12 months for at least 20 hours per week to provide two-months notice

of anticipated plant closings and mass layoffs. Such laws also exist in several states and, in

various forms, in other countries.

Our model rationalizes the existence of such legislation by showing that job loss and

unemployment necessarily result when firms have private information about their viability.

Specifically, the characterization of wages that arises from the informational asymmetry in

our model induces search decisions that have implications for employment outcomes. Em-

ployers offering the pooling wage for whom expected revenues are relatively low deter search

by workers who would have searched in the absence of informational asymmetries. Because

search increases the likelihood of obtaining outside offers, such workers fail to effectively

insulate themselves from job loss. Formally, the model implies that measure

(α− β)

∫ y∗

inf{Y p(wp)}
hI(y)(1− g(y))dy > 0 (7)

of workers become unemployed due to the informational asymmetry. This is precisely the

subset of workers that advance notice laws exist to protect.

Wage competition. The qualitative properties of the equilibrium extend when competi-

tion between incumbent and raider is enriched to capture additional real world features of
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labor markets. For example, they extend when successful search yields a draw with positive

probability from some non-trivial wage offer distribution. Such a scenario would arise when

successful search yields contact with a single raider who either does not observe the em-

ployer’s offer, or does not know the worker’s valuation of her current job because the worker

cannot credibly reveal its non-pecuniary value. Even when an incumbent can sometimes

make a counter-offer and thus compete with potential raiders in the auction, the incentive to

set a wage above that required to deter search in order to preemptively outbid outside offers

is reduced but the underlying logic is unchanged. We establish this formally in Appendix D.

Such scenarios increase workers’ incentives to search given any wage and belief about

her employer due to the added benefit of increasing the probability of securing a higher

outside offer. An employer’s wage offer now affects search decisions via two distinct chan-

nels: the information channel emphasized in our model (through which a higher wage signals

better news, reducing search incentives), and a direct channel via its level (through which

higher offers reduce the likelihood of dominating outside offers, likewise reducing search in-

centives). Because employers expecting higher revenues lose more when workers leave, such

considerations raise their incentives to deter search.16

Because both wage channels affect search in the same direction, incorporating such ad-

ditional features would result in higher equilibrium pooling wages, but would not otherwise

alter the model’s qualitative properties. Indeed, adding these two assumptions, one can drop

the precautionary motive for search and assume g(y) = 1 for all y.

Perfect Bayesian equilibria. When beliefs are not required to be credible following un-

expected wage offers, multiple equilibria emerge. Nonetheless, Appendix A shows that all

PBE possess many properties of the unique PSE: (a) wage offers weakly increase with y,

reflecting that the opportunity cost of losing workers rises with y; (b) employers expecting

low revenues offer low wages—equal to those made when demand is public information—

thereby revealing bad news and inducing search, reflecting that the employment relationship

is not sufficiently valuable to justify the higher wage needed to deter search; (c) employ-

ers expecting intermediate revenues pool on the lowest wage that deters search, as higher

search-deterring wages would entail over-bidding with no countervailing benefit in terms of

search behavior; and (d) employers expecting high revenues who reveal their types (except

possibly ȳ) offer wages arbitrarily close to their complete-information optima—wages that

diverge non-trivially would induce emulation by similar types who would gain from offering

16A similar rationale emerges in the preemptive-wage setting of Scoones and Bernhardt (1998).
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wages closer to their complete-information optimum (so the offer would not be revealing).

Figure 3: Incomplete information (multiple PBE)

plot2a-eps-converted-to.pdf

(a) High pooling wage

plot2b-eps-converted-to.pdf

(b) Multiple pooling wages

Notes: Uniform uncertainty with g(y) = y.

The multiplicity of PBE reflects two possibilities that are sustained only by incredible

beliefs. One possibility, depicted in Figure 3(a), is equilibria with pooling on wages above

the pooling wage in Proposition 1. Such equilibria result if pooling on otherwise preferred

lower wages would induce pessimistic worker beliefs and hence search. If workers can adopt

such pessimistic beliefs, pooling on the higher wage is sustained. But such pessimism is

not credible following small deviations from a high pooling wage: Only employers expecting

high revenue value the employment relationship enough to offer such wages. The second

possibility, depicted in Figure 3(b), is equilibria featuring multiple pooling regions at higher

wages. Such equilibria are sustained by a similar argument applied to employers expect-

ing higher revenue: Workers observing high off-path wages can adopt an incredible degree of

pessimism to credibly threaten to search, rendering deviations away from high pooling wages

unprofitable for high types. The result is a proliferation of PBE, each featuring (possibly

many) connected segments of high-revenue type employers pooling on high wages that may

be above or below the wages they would optimally choose conditional on deterring search.

Welfare. We next investigate the welfare implications of the wage-setting behavior of em-
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ployers and the search decisions of workers. We measure welfare as the expected total

surplus accruing to the employer and worker—i.e., the employer’s expected profits plus the

worker’s expected compensation—and study how the welfare differences between the sig-

naling (i.e., from informational incompleteness) and complete-information benchmarks vary

with y. We disregard profits earned by the poacher because they are not part of the strategic

game between the worker and the incumbent firm. Because the complete- and incomplete-

information wage offers only differ in the pooling region, we are able to restrict attention

to y ∈ Y p (elsewhere the welfare difference is zero). Formally, our welfare metric for the

complete- and incomplete-information scenarios, respectively, is

WCI(y) =

{
E[π(y, ω̄∗(y), α)] + g(y)ω̄∗(y) + (1− g(y))α(

¯
w − b)− κ y < y∗

E[π(y, ω̄∗(y), β)] + g(y)ω̄∗(y) + (1− g(y))β(
¯
w − b) y > y∗

(8)

W II(y) = E[π(y, wp, β)] + g(y)wp + (1− g(y))β(
¯
w − b). (9)

There are three principal externalities governing the welfare gain (or loss) associated with

signaling. First, the employer does not internalize the wage gain that a worker receives when

it offers a higher wage and remains viable but the worker is, nonetheless, poached away. Sec-

ond, the employer does not internalize the negative effect of its wage offer, and the induced

search decision, on the likelihood of costly unemployment in the event of a shutdown: The

measure (α−β)
[
HI(y

∗)−HI(inf{Y p(wp)})
]
> 0 of workers who choose not to search in the

incomplete-information environment, but who otherwise would have searched, face an in-

creased risk of unemployment, and thus lost income, if the incumbent fails to remain viable.

Third, workers do not internalize the profit losses incurred by employers when they quit.

The net effect of these three forces, and thus the welfare effect of incomplete informa-

tion, depends on the level of demand y. For very low and very high types (y < inf{Y p}
and y > sup{Y p}), the optimal wage strategy under incomplete information coincides with

the complete-information wage, so there is no welfare difference. For moderately high types

(y ∈ (y∗, sup{Y p})), workers prefer not to search regardless of the information structure. It

follows that the second and third externalities discussed above—in particular, those associ-

ated with distorted search decisions—disappear. The only remaining externality is the first,

associated with the worker attracting better outside offers when its current employer offers a

higher wage. Because such employers cannot set a lower wage without inducing the worker

to search when information is incomplete, the relatively high pooling wage just represents a

redistribution from employer to worker in the event that there is no separation, and hence
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nets out in terms of total surplus; but the worker gains when she is poached, so total welfare

necessarily rises in expectation. For moderately low types (y ∈ (inf{Y p}, y∗)), by contrast,

the high pooling wage associated with informational incompleteness deters workers from

searching when they otherwise would have preferred to search. Thus, in such cases, all three

externalities are operative and the net effect on welfare is ambiguous.

Figure 4: Welfare

plot3-eps-converted-to.pdf

Notes: Uniform uncertainty with g(y) = y.

The top panel of Figure 4 depicts the unique PSE wage strategy associated with

uniformly-distributed demand (HP ,HI ∼ U [0, 1]) and a survival probability that is linear

in demand (g(y) = y). The bottom panel depicts the associated welfare gain from signal-

ing, reflecting the preceding intuition: Welfare is unaffected at the extremes, unambiguously

higher when information is incomplete for moderately high types, and potentially higher or

lower, depending on which of the externalities dominates, for moderately low types.
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3 Conclusion

The observation at the heart of this paper—that when employers have private informa-

tion, wage offers convey news that affects workers’ decisions—is germane to many settings. So

long as workers are inclined to take the action preferred by their employers—be it abstaining

from on-the-job search, investing in firm-specific human capital, exerting extra effort, etc.—

when they believe their employer is in good health, and so long as that action is more valuable

to employers in better health, the qualitative structure of wage offers should obtain. In par-

ticular, equilibrium wages are characterized by: pooling by intermediate employer types on

a common wage that just encourages the worker to take the desired action; discretely lower

revealing offers by low-revenue employers for whom the value of the desired action does not

warrant the higher pooling wage needed to induce the action; and high revealing offers by

high-revenue employers for whom workers would happily take the desired action, so that other

considerations dictate wage offers. Such generality suggests that the mechanism we identify

has wide-ranging empirical relevance for wage-setting that merits further investigation.
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Appendix

To conserve notation, let r(w, σ) ≡ 1−σ(1−HP (w)) denote the probability that the employer

retains a worker given w and σ. Slightly abusing notation, let ω̄∗(y, α) and ω̄∗(y, β) denote

the complete-information optimal wage offers given search and no-search, respectively. Fi-

nally, let Y s ≡ {y|σ∗(ω∗(y)) = α} and Y ns ≡ {y|σ∗(ω∗(y)) = β} denote the set of y for

which the employer’s wage offer induces search and no-search, respectively.

A Characterization of PBE

Propositions 2 and 3 characterize the set of pure-strategy PBE wage strategies.

Proposition 2. The equilibrium wage strategy ω∗(·) has the following properties:

W1 Wage offers are weakly increasing in revenues: If y < y′, then ω∗(y) ≤ ω∗(y′).

W2 If a wage offer induces a worker to search, then it equals the complete information

wage: If y ∈ Y s, then ω∗(y) = ω̄∗(y).

W3 Only low revenue employers make wage offers that induce workers to search: If

y ∈ Y s and y′ ∈ Y ns, then y′ > y.

W4 Employers expecting sufficiently high revenues make wage offers that discourage

search: Y ns is non-empty.

W5 Employer profits, E[π(y, ω∗(y), σ∗(ω∗(y)))], are continuous in y.

Proposition 3. Equilibrium wage offers that deter search have the following properties:

W6 The set of revenue types that offer a pooling wage that deters search is connected:

If y < y′ ∈ Y ns and ω∗(y′) = ω∗(y), then ω∗(y′′) = ω∗(y), ∀ y′′ ∈ (y, y′).

W7 If ω∗(y) discourages search and is not part of a pooling wage offer, i.e., if @ y′ such

that ω∗(y′) = ω∗(y), then either it is arbitrarily close to the complete information wage,

i.e., for all ε > 0, |ω∗(y)− ω̄∗(y)| < ε, or the employer is the highest revenue type ȳ.

W8 If Y s and Y ns are non-empty, then wages jump at the highest y for which the worker

searches: ω∗(y) is discontinuous upward at sup{Y s}.
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W9 There is pooling at the lowest wage that deters search: ∃y′ > inf{Y ns} such that

∀y ∈ (inf{Y ns}, y′), ω∗(y) = wp. Furthermore, y′ ≥ min{ȳ, sup{y|ω̄∗(y, β) = wp}}.

W10 If E[g(y)] < g(y∗), then Y s is non-empty.

Proof. We consider Propositions 2 and 3 together.

W1 If y < y′, then ω∗(y) ≤ ω∗(y′).

If the search decision is the same after ω∗(y) as ω∗(y′) then it follows immediately that

ω∗(y) ≤ ω∗(y′) because for a given probability σ of an outside offer, ∂2E[π(y,w,σ)]/g(y)
∂y∂w

=

σhP (w) > 0, for w > y. Moreover, the optimal complete information wage increases in the

probability that the worker gets an outside offer, precluding ω∗(y) > ω∗(y′) for y ∈ Y ns,

y′ ∈ Y s. It remains to rule out w ≡ ω∗(y) > ω∗(y′) ≡ w′ for y ∈ Y s, y′ ∈ Y ns. This is

immediate if r(w, α) ≤ r(w′, β). Suppose r(w, α) > r(w′, β). Optimization by y requires

E[π(y, w, α)] ≥ E[π(y, w′, β)]

=⇒ y[r(w, α)− r(w′, β)] ≥ wr(w, α)− w′r(w′, β)

=⇒ y′[r(w, α)− r(w′, β)] > wr(w, α)− w′r(w′, β)

=⇒ E[π(y′, w, α)] > E[π(y′, w′, β)]

contradicting optimization by y′ types.

W2 If y ∈ Y s, then ω∗(y) = ω̄∗(y).

Immediate. For any w 6= ω̄∗(y), we have E[π(y, w, α)] < E[π(y, ω̄∗(y), α)] < E[π(y, ω̄∗(y), β)].

The first inequality follows from optimality of ω̄∗(y) given search and the second from the

fact that deterring search raises profits for a given wage. Thus, y types prefer ω̄∗(y) to w.

W3 If y ∈ Y s and y′ ∈ Y ns, then y′ > y.

Suppose y′ < y. By W1, ω∗(y′) ≤ ω∗(y). Because y′ ∈ Y ns and y ∈ Y s, it must be that

ω∗(y′) < ω∗(y). But then, because σ∗(ω∗(y′)) = β by assumption, if search decisions are

monotonically decreasing in w, it must also be that σ∗(ω∗(y)) = β, a contradiction. To

see that search decisions are monotonically decreasing in w, note that in the model in the

text, wages only affect search through beliefs. Thus, because W1 together with Bayes’

rule imply that Eµ[g(y)|w] is increasing in w, it must be that search is decreasing in w.17

17More generally, if we wish to consider an alternative model of poaching, for the claim to hold it is
sufficient to show that the expected gain from searching is weakly decreasing in w given beliefs about g(y).
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W4 Y ns is non-empty.

If Y ns is empty, then ω∗(y) = ω̄∗(y) for all y and wage offers are revealing. But then when

offered ω̄∗(ȳ), beliefs are such that Eµ[g(y)|ω̄∗(ȳ)] = g(ȳ) > g(y∗), so a worker prefers to

not search.

W5 E[π(y, ω∗(y), σ∗(ω∗(y)))] is continuous in y.

Suppose E[π(y, ω∗(y), σ∗(ω∗(y)))] is discontinuous at y0 ∈ Y . Then ∃ε > 0 such that

for any δ > 0, ∃y′ with |y′−y0| < δ but |E[π(y′, ω∗(y′), σ∗(ω∗(y′)))]−E[π(y0, ω
∗(y0), σ∗(ω∗(y0)))]| >

ε. Continuity of E[π(y, w̃, σ∗(w̃))] for fixed w̃ implies that ∀ε′ > 0, ∃δ′ > 0 such that if

|y − y0| < δ′, then |E[π(y, w̃, σ∗(w̃))]− E[π(y0, w̃, σ
∗(w̃))]| < ε′. Set ε′ = ε and δ = δ′ and

let w′ ≡ ω∗(y′) and w0 ≡ ω∗(y0). Then y′ satisfies the preceding and

|E[π(y′, w̃, σ∗(w̃))]− E[π(y0, w̃, σ
∗(w̃))]| < ε < |E[π(y′, w′, σ∗(w′)]− E[π(y0, w0, σ

∗(w0))]|.

If y′ > y0, then setting w̃ = w′ implies E[π(y0, w0, σ
∗(w0))] < E[π(y0, w

′, σ∗(w′))], so w0 is

not optimal for y0 (since E[π(y, ω∗(y), σ∗(ω∗(y)))] increases in y). If y′ < y0, then setting

w̃ = w0 implies E[π(y′, w0, σ
∗(w0))] > E[π(y′, w′, σ∗(w′))], so w′ is not optimal for y′.

W6 Let y, y′ ∈ Y ns. If y < y′ and ω∗(y′) = ω∗(y), then ω∗(y′′) = ω∗(y), ∀y′′ ∈ (y, y′).

Suppose ∃y′′ ∈ (y, y′) such that ω∗(y′′) 6= ω∗(y). Let w ≡ ω∗(y) = ω∗(y′), w′′ ≡ ω∗(y′′)

and y′′ = cy + (1− c)y′ for some c ∈ (0, 1). ω∗(·) is weakly increasing for all types in Y ns

(∂
2E[π(y,w,β)]/g(y)

∂y∂w
= βhP (w) > 0), so y′′ ∈ Y s. But then optimality of w for y, y′ implies

cy[r(w, β)− r(w′′, α)] ≥ c[wr(w, β)− w′′r(w′′, α)]

(1− c)y′[r(w, β)− r(w′′, α)] > (1− c)[wr(w, β)− w′′r(w′′, α)].

Adding yields

y′′[r(w, β)− r(w′′, α)] > wr(w, β)− w′′r(w′′, α),

contradicting optimality of w′′ for y′′.

To see this, let V s−ns(w,Eµ[g(y)|w]) denote the expected gain from searching. Then for any w < w′ we have

V s−ns(w,Eµ[g(y)|w]) ≥ V s−ns(w′,Eµ[g(y)|w]) > V s−ns(w′,Eµ[g(y)|w′])
=⇒ V s−ns(w,Eµ[g(y)|w]) > V s−ns(w′,Eµ[g(y)|w′])

where the first inequality follows from the the condition that the expected gain from searching is weakly
decreasing in w for given beliefs, and the second inequality follows from W1 and Bayes’ rule.
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W7 Let y ∈ Y ns. If @ y′ such that ω∗(y′) = ω∗(y), then either |ω∗(y) − ω̄∗(y)| < ε for all

ε > 0, or y = ȳ.

Suppose not. First note that y 6= y, or else the worker infers that y = y < y∗, and hence

searches. But if she searches, it is optimal to offer ω̄∗(y). So consider y ∈ (y, ȳ).

Because E[π(y, w, β)] is single-peaked and continuous in w, if ω∗(y) < ω̄∗(y), then σ∗(ω∗(y)) =

β and @w′ ∈ (ω∗(y), ω̄∗(y)] such that σ∗(w′) = β. Similarly, if ω∗(y) > ω̄∗(y), then

σ∗(ω∗(y)) = β and @w′ ∈ [ω̄∗(y), ω∗(y)) such that σ∗(w′) = β.

Suppose now that ω̄∗(y) − sup{w|w < ω̄∗(y) and σ∗(w) = β} > 0. Then, because

marginal profits of a higher w increase in y for fixed σ and E[π(y, w, β)] is continuous

in y, there exists a δ > 0 with y − δ > y such that for all y′ ∈ (y − δ, y), we have

ω∗(y′) = max{w|w < ω̄∗(y) and σ∗(w) = β} = ω∗(y), a contradiction of the premise.

Thus, if ω∗(y) < ω̄∗(y), then ω̄∗(y) = sup{w|w < ω̄∗(y) and σ∗(w) = β}. An analogous

argument precludes ω∗(y) > ω̄∗(y) for y < ȳ.

W8 If Y s and Y ns are non-empty, then ω∗(y) is discontinuous at sup{Y s}.

Immediate. Fixing the probability that a worker receives an offer, employer profits are

continuous in w, but higher by g(y)(y − w)(α − β)HP (w) if the worker does not search

for a fixed w. The result then follows from optimization in the neighborhood of sup{Y s}.

W9 ∃y′ > inf{Y ns} such that ∀y ∈ Y ns with y ≤ y′, ω∗(y) = wp. Furthermore, y′ ≥
min{ȳ,max{y|ω̄∗(y, β) = wp}}.

Suppose there is no y′ ∈ Y ns such that all y ∈ Y ns with y ≤ y′ pool on some wp. If Y s

is non-empty, then inf{ω∗(y)|y ∈ Y ns} < sup{ω∗(y)|y ∈ Y s}, contradicting monotonicity.

If Y s is empty, then ω∗(y) is revealing and induces search, contradicting the premise.

Furthermore, it must be that y′ ≥ min{ȳ,max{y|ω̄∗(y, β) = wp}}, or else there will be a

type y′′ > y′ for which ω∗(y′′) > wp ≥ ω̄∗(y′′, β), contradicting optimality of ω∗(y′′) for y′′.

W10 If E[g(y)] < g(y∗), then Y s is non-empty.

From monotonicity of ω∗(y) in y, Eµ[g(y)|ω∗(y)] ≤ E[g(y)]. Thus, Eµ[g(y)|ω∗(y)] < g(y∗),

so the worker prefers to search following ω∗(y).

27



B Characterization of PSE

Proof.

W1 There is an essentially unique PSE wage strategy ω∗(·). The strategy is characterized

by a unique pooling wage, wp, given by w if Eµ[g(y)|w] > g(y∗), and otherwise solving

Eµ[g(y)|wp] = g(y∗). The pooling region Y p is bounded from below by y if E[π(y, wp, β)] >

E[π(y, ω̄∗(y, α), α)], and otherwise by the y solving E[π(y, wp, β)] = E[π(y, ω̄∗(y, α), α)]. It is

bounded from above by ȳ if ȳ < ω̄∗−1(wp, β), and otherwise by ω̄∗−1(wp, β).

We first establish uniqueness of wp. By W9, at least one pooling wage, wp, exists. Sup-

pose there are multiple, and consider type ỹ pooling on wp
′
> wp with wp

′ 6= ω̄∗(ỹ) and

g(ỹ) > Eµ[g(y)|wp′ ]. Then w̃ ≡ ω̄∗(ỹ) > wp and g(y∗) ≤ Eµ[g(y)|wp] < Eµ[g(y)|wp′ ] <
g(ỹ). Note that w̃ is not offered in equilibrium: if it were, then σ∗(w̃) = β, so ỹ should

deviate from wp
′

to w̃.

To show that the credibility condition is violated for w̃, define J(w̃) ≡ {y|E[π(y, w̃, β)] >

E[π(y, ω∗(y), σ∗(ω∗(y)))]}. Clearly, ỹ ∈ J(w̃), so J(w̃) is non-empty. Furthermore, for all

y ∈ Y s, E[π(y, ω̄∗(y), α)] ≥ E[π(y, wp, β)] > E[π(y, w̃, β)] from optimization by y ∈ Y s

and single-peakedness, so Y s ∩ J(w̃) = ∅.

In fact, by continuity of profits in y (W5), wp > ω̄∗(inf{y|ω∗(y) = wp}, α) > ω̄∗(inf{y|ω∗(y) =

wp}, β), so sufficiently low types that pool on wp strictly prefer that to deviating to w̃,

regardless of whether w̃ deters search. Therefore Eµ[g(y)|y ∈ J(w̃)] > g(y∗), so the worker

should not search following w̃. Thus, the credibility condition fails.

We next establish that wp is given by w if Eµ[g(y)|w] > g(y∗) and otherwise solves

Eµ[g(y)|wp] = g(y∗). Suppose not. Then wp > w and Eµ[g(y)|wp] > g(y∗). To show

that the credibility condition is violated, consider some ˜̃w < wp, and define J ′( ˜̃w) ≡
{y|E[π(y, ˜̃w, β)] ≥ E[π(y, ω∗(y), σ∗(ω∗(y)))]}. Eµ[g(y)|y ∈ J ′( ˜̃w)] is weakly increasing and

continuous in ˜̃w. Thus, for any ε > 0, ∃δ > 0 such that for all ˜̃w ∈ (wp − δ, wp), we have

Eµ[g(y)|y ∈ J ′(wp)]−Eµ[g(y)|y ∈ J ′( ˜̃w)] < ε. Set ε ≡ Eµ[g(y)|y ∈ J ′(wp)]−g(y∗) and note

that Eµ[g(y)|y ∈ J ′(wp)] = Eµ[g(y)|wp] > g(y∗). Therefore, Eµ[g(y)|y ∈ J ′( ˜̃w)] > g(y∗).

For ˜̃w < wp, the measure of types that strictly prefer ˜̃w to ω∗(y) equals the measure of

types that weakly prefer ˜̃w to ω∗(y), so Eµ[g(y)|y ∈ J( ˜̃w)] = Eµ[g(y)|y ∈ J ′( ˜̃w)] > g(y∗),

violating the credibility condition.

Finally, we establish the bounds on Y p(wp). Consider the lower bound, inf{Y p}. If
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E[π(inf{Y p}, wp, β)] > E[π(inf{Y p}, ω̄∗(inf{Y p}, α), α)], then either inf{Y p} = y or by

continuity ∃y < inf{Y p} with E[π(y, wp, β)] > E[π(y, ω̄∗(y, α), α)], in which case ω̄∗(y) is

not optimal for y. Conversely, if E[π(inf{Y p}, wp, β)] < E[π(inf{Y p}, ω̄∗(inf{Y p}, α), α)],

then by continuity ∃y ∈ Y p with E[π(y, wp, β)] < E[π(y, ω̄∗(y, α), α)]≤ E[π(y, ω̄∗(y, α), β)],

in which case wp is not optimal for y.

Consider the upper bound, max{Y p}. If max{Y p} < ω̄∗−1(wp, β) then either max{Y p} =

ȳ or W9 is violated. If max{Y p} > ω̄∗−1(wp, β) then, by single-peakedness, all pool-

ing types y > ω̄∗−1(wp, β) prefer ω̄∗(y, β) to wp because σ∗(ω̄∗(y, β)) = β, contradicting

optimality of wp for these types.

When y is sufficiently low (i.e., y < inf{y|E[π(y, wp, β)] = E[π(y, ω̄∗(y, α), α)]}) and ȳ is

sufficiently high (i.e., ȳ > ω̄∗−1(wp, β)), then:

W2 Lower types y < inf{Y p} offer low revealing (complete-information) wages that induce

workers to search.

All low types y < inf{Y p} induce search (W3) and all such types set ω̄∗(y, α) < wp (W2).

W3 Type y = inf{Y p} is indifferent between setting wp and the discontinuously lower

complete-information wage that induces search.

The claim follows immediately from W1 and the sufficient support restriction.

W4 Types y ∈ Y p pool on a wage wp just high enough to deter search, i.e., Eµ[g(y)|wp] =

g(y∗).

Eµ[g(y)|y ∈ Y p(wp)] is monotone increasing in wp, so wp > w uniquely solves Eµ[g(y)|wp] =

g(y∗) provided Eµ[g(y)|w] < g(y∗). But if Eµ[g(y)|w] ≥ g(y∗), then inf{Y p} = y, a con-

tradiction.

W5 Higher types y > max{Y p} offer high revealing (complete-information) wages that

strictly discourage search.

All high types y > max{Y p} discourage search (W3). All such types who don’t pool set

ω̄∗(y, β) by single-peakedness, as no other type prefers ω̄∗(y, β), and so σ∗(ω̄∗(y, β)) = β.

W6 wp is the complete-information wage of the highest pooling type.

The claim follows immediately from W1 and the sufficient support restriction.
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C Dynamic model

We have argued that our static model of wage-setting can shed light on several well-documented

dynamic features of labor markets—namely, wage rigidity and excess kurtosis in earnings

growth distributions among job stayers.18,19 We now embed our static model in a simple

dynamic framework to illustrate its qualitative relevance for these features of the data.

Consider a simple steady-state economy in which time is discrete and runs forever. The

economy is populated by a unit measure of infinitely-lived workers who are either employed

or unemployed. Firms in the economy can employ at most one worker and are either matched

or vacant. Within each period, the timing of events is as depicted in Figure 1: At the start

of each period, previously matched and previously vacant firms draw revenue signal y from

common distribution H and choose wage offer w. The realization of y governs expected

revenues from production and the probability of surviving until the end of the period g(y).

Measure 1−E[g(y)] of firms therefore shutdown each period and are replaced by new entrants

such that the measure of firms in the economy remains constant over time. For simplicity,

we assume that y ∼ U [
¯
y, ȳ] and is i.i.d. over time and across firms, and that g(y) is linear.

A worker is unemployed in a period if her firm shuts down and she fails to receive an outside

offer via on-the-job search. Unemployment lasts for one period, after which an unemployed

worker is frictionlessly matched with a firm. A firm is vacant in a period if it survives but

its worker is poached by a new entrant. Vacancies likewise last for one period, after which a

vacant firm is frictionlessly matched with an unemployed worker.20 This simple approach to

modeling search frictions—according to which unemployment and vacancies both last for one

period after which vacant firms are frictionlessly matched with unemployed workers—allows

for our static model of wage-setting to be embedded in an optimizing dynamic framework

without significantly altering the underlying analysis, as we describe below.

Let δ ∈ (0, 1) denote the discount factor. The value of searching and not searching, respec-

18Wage rigidity: Akerlof et al. (1996), Altonji and Devereux (2000), Gottschalk (2005), etc. Excess
kurtosis: Guvenen et al. (2020), Karahan et al. (2020).

19The recent literature using administrative data to study earnings growth distributions also documents
a significant degree of negative skewness in these distributions that is largely driven by job changers. With
our simple model, our focus is on the wage dynamics of job stayers.

20We therefore assume that previously vacant firms match with unemployed workers as opposed to poach-
ing employed workers and that poachers do not face shut-down shocks in the period of entry. These assump-
tions facilitate exposition but are inessential.
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tively, are now given by

V s(w, y) = E
[
(1− g(y))

(
(1− α)b+ α

¯
w
)

+ g(y)w − κ+ δmax{V s(w′, y′), V ns(w′, y′)}|w, y
]

(10)

V ns(w, y) = E
[
(1− g(y))

(
(1− β)b+ β

¯
w
)

+ g(y)w + δmax{V s(w′, y′), V ns(w′, y′)}|w, y
]
.

(11)

Equations (10) and (11) imply that a worker’s optimal search decision σ̄∗(w, y) are the same

as in the static model. The value function for a firm with expected revenue y is now given by

V (y) = max
w≥

¯
w

{
g(y)

[
[1− σ̄∗(w, y)(1−H(w))](y − w + δE[V (y′)]) + σ̄∗(w, y)(1−H(w))δE[V (y′)]

]}
= max

w≥
¯
w

{
g(y)

[
[1− σ̄∗(w, y)(1−H(w))](y − w) + δE[V (y′)]

]}
. (12)

Equation (12) implies that the optimal complete-information wage ω̄∗(y, σ) is the same as

in the static model.

The analysis of the complete-information benchmark implies that our characterization of the

unique PSE in the incomplete-information static model (Proposition 1) is likewise unchanged

in our simple dynamic setting. To see this, note that the firm’s wage offer in the static

incomplete-information environment is characterized by three requirements: (i) a require-

ment that the pooling wage leaves workers indifferent between searching and not searching,

i.e. Eµ[g(y)|wp] = g(y∗), which is unaffected by dynamics because the complete-information

search cutoff is unaffected by dynamics; (ii) a requirement that revealing firms choose the

corresponding complete-information wage ω̄∗(y, σ), which we have seen is unaffected by dy-

namics; and (iii) an equal profit condition defining the lower bound of the pooling region,

i.e. E[π(y, wp, β)] = E[π(y, ω̄∗(y, α), α)], which must now be replaced by a requirement that

the present-discounted value of profits from pooling and offering a low revealing wage are

equalized. This final requirement implies the same lower-bound for pooling as in the static

model because the continuation values in (12) are independent of the wage offer and induced

search decisions.

To draw out the model’s implications for wage rigidity and excess kurtosis among job stay-

ers, we perform a simple back-of-envelope calibration of the incomplete-information model to

match data from Faberman et al. (2020), simulate the calibrated model, and then compute

the statistics of interest in a manner consistent with the empirical literature.

We set the period length to one year corresponding to the frequency of observations in most
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studies on earnings growth and wage rigidity. We choose the probabilities of an employed

worker receiving an outside offer conditional on search (α) and no search (β) to match the

(annualized) probabilities that an employed worker receives at least one (possibly unreal-

ized) offer from Table 5 of Faberman et al. (2020), implying α = 0.99 and β = 0.71. We

choose the fixed cost of search (κ) to match the fraction of employed workers who actively

search for work in Table 2 of Faberman et al. (2020), implying κ = 0.09. We normalize the

lower bound of the revenue distribution to
¯
y = 1 and choose the upper bound to match the

standard deviation of log offered wages of 0.24, again following Faberman et al. (2020) who

use the value estimated in Hall and Mueller (2018), yielding ȳ = 6.85. Finally, because we

assume that g(y) is linear, we fix g(
¯
y) = 0 and choose g(ȳ) to match the empirical ratio of

vacancies to unemployment of 0.56, implying g(ȳ) = 0.35.

We simulate the complete- and incomplete-information models for 100,000 workers for 100

years each. We then compute one-year within-worker wage growth rates and trim observa-

tions around job loss and job-to-job transitions consistent with the definition of job stayers

in Guvenen et al. (2020). Finally, we report the standard deviation of log wage offers, the

fraction of zero wage growth observations (as a measure of wage rigidity), and the fourth

centralized moment (kurtosis) of the wage growth distribution. Results are reported in Table

1 in the body of the text.
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D Alternative models of wage competition

Our main qualitative characterizations extend to various alternative models of wage compe-

tition. To see this, note that if the incumbent is committed to its initial offer, the following

conditions are sufficient for the proofs of Propositions 1-3 to hold:

1. The expected gain from searching is weakly decreasing in w, given beliefs.

2. The benefit of a higher wage is greater for higher types.

3. Expected profits are single-peaked in w.

Thus, to determine whether our qualitative results generalize for any particular alternative

model of wage competition, it suffices to verify that these conditions hold.

Consider, for example, a scenario in which successful search allows the worker to draw a

wage w′ from some exogenous distribution HP . Such a scenario would arise, for example,

if the raiding firm could not observe the incumbent’s offer, or if the current job has some

non-pecuniary value that the worker cannot credibly reveal to the raiding firm. To see that

Condition 1 is satisfied, first note that the expected payoff from successful search is given by

E[max{x,w′}] where w′ ∼ HP and x ∈ {b, w} are constants. Then, the expected gain from

searching with wage offer w in hand may be written as

(α− β)

[(
1− Eµ[g(y)|w]

)[
E[max{b, w′}]− b

]
+ Eµ[g(y)|w]

[
E[max{w,w′}]− w

]]
− κ.

For fixed beliefs Eµ[g(y)|w], the expected gain from searching with wage offer w in hand is

thus weakly decreasing in w so long as ∂E[max{w,w′}]
∂w

= HP (w) ≤ 1. Condition 1 is therefore

satisfied. To see that Conditions 2 and 3 are satisfied, simply note that, for fixed σ, the

firm’s expected profit function is unchanged: E[π(y, w, σ)] = g(y)(y−w)[1− σ(1−HP (w))].

Condition 2 then follows immediately from the cross-partial: ∂2E[π(y,w,σ)]/g(y)
∂y∂w

= σhP (w) > 0.

Condition 3 likewise follows immediately from strict concavity of expected profits in w.
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E Alternative models of search

In our baseline model we assume that the search decision is discrete, and for simplicity ab-

stract from a continuous component of that decision. The assumption that there is a fixed

component to search costs resulting in a discrete search decision is strongly supported by

the data: The majority of employed workers do not actively search for work. Nonetheless,

it is straightforward to extend our model to allow additionally for a continuous component

of search.

To see this, consider a simple setting in which the probability of a worker receiving an outside

offer given search effort e ∈ [0, 1] is f(e) = β + e(α− β). Furthermore, suppose that there is

a fixed cost κ associated with strictly positive effort and a variable cost of effort c(e) = 1
2
e2.

Under complete information, when interior, optimal search effort satisfies ē∗(y) = (α −
β)(

¯
w− b)(1− g(y)) and workers choose strictly positive search if y < y∗, where y∗ is defined

by g(y∗) = 1 −
√

2κ
(α−β)(

¯
w−b) . Together, these results imply that the probability of a worker

encountering a raider is given by

f(ē∗(y)) =

{
β + (α− β)2(

¯
w − b)(1− g(y)) y < y∗

β y > y∗.
(13)

Because, under complete information, workers’ search decisions do not depend on w, the

firm’s optimal choice of the wage is given by

max
w≥w

{
g(y)(y − w)[1− f(ē∗(y))(1−HP (w))]

}
. (14)

Under incomplete information, the analysis of the search decision is analogous with the

caveat that search effort is made on the basis of the expected value of y given w, as in

the baseline model. Thus, when interior, the optimal choice of search is given by e∗(w) =

(α−β)(
¯
w−b)(1−E[g(y)|w]) and workers choose strictly positive search if E[g(y)|w] < g(y∗).

The probability of a worker encountering a raider is thus

f(e∗(w)) =

{
β + (α− β)2(

¯
w − b)(1− E[g(y)|w]) E[g(y)|w] < g(y∗)

β E[g(y)|w] > g(y∗).
(15)

The key difference resulting from incorporating a continuous search decision is that search

effort among those choosing to search is decreasing in the perceived likelihood of a firm

surviving, due to the precautionary motive for search on which we focus. The conditions
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under which our qualitative characterization of wage-setting continues to hold in the pres-

ence of a continuous component of the search decision are then the same as those discussed

in Appendix D. Condition 1 holds because, as in the baseline model, the expected gain from

search is invariant to w given beliefs: The motive for search is purely precautionary so wages

only affect search through their effect on beliefs. Condition 2 is complicated by the fact

that, in the presence of a continuous choice of search, two forces are operating on the value

of offering a higher wage for higher types. On the one hand, as in the baseline model, all

firms benefit from a higher wage due to its deterrence effect in the event that a poaching

firm is encountered, and higher types that are more productive have a stronger incentive to

deter poachers. On the other hand, for low revealing types whose workers engage in strictly

positive search that varies with revealed y, a higher value of y reduces search effort and

so reduces the likelihood of needing to deter a poaching firm, thus attenuating the deter-

rence motive for higher wages. Formally, then, Condition 2 will hold so long as the optimal

complete-information wage is increasing in y, i.e.

∂2E[π]

∂w∂y
= hP (w)f(e∗(y)) +

f ′(e∗(y))

f(e∗(y))
e∗y(y) > 0. (16)

Condition 3 is satisfied immediately in light of (14). Thus, so long as there remains a fixed

component to search costs yielding a discontinuity in the search effort function and (16)

holds, our qualitative characterization of wages will obtain in the presence of a continuous

search decision.
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