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Abstract

This paper develops a dynamic search model in which certain “hidden attributes” are

revealed only after acceptance of an offer and may trigger continued search in the follow-

ing period. The model is applied to study how workers’ imperfect information about

pecuniary workplace benefits (such as employer-sponsored pension and health insur-

ance plans) during job search, and the subsequent realization of these benefits on the

job, affect the multidimensional compensation packages offered in equilibrium by profit-

maximizing firms. I find that unobservability of benefits prior to acceptance distorts firms’

incentives toward providing inefficiently low benefits, despite the fact that lower benefits

induce higher worker turnover. Furthermore, when workers differ in strategic sophistica-

tion, and therefore hold different beliefs about unobservable benefits, there exist equilibria

with spurious differentiation in compensation packages. In these equilibria, the wage dif-

ferential is bounded from above by the benefit differential. The model demonstrates how

imperfect information about workplace benefits can explain several empirical puzzles, in-

cluding inefficiently low benefit provision and large between-firm dispersion in benefits.
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1 Introduction

Workplace benefits account for a large and increasing share of total compensation. For ex-

ample, the average employee in the US receives 31% of their total compensation in the form

of various pecuniary benefits, most importantly health insurance, paid leave, and retirement

benefits.1 Moreover, because such benefits are more unequally distributed than wages, wage-

based measures of income inequality underestimate the extent of total compensation inequal-

ity (Kristal et al., 2020; Ouimet and Tate, 2023; Pierce, 2001).

At the same time, many employees have a poor understanding of the benefits provided

by their employer, for example in the domain of workplace pensions (Agnew et al., 2012;

Gustman and Steinmeier, 2005; Mitchell, 1988).2 The evidence also indicates, however, that

understanding of one’s own benefits improves with tenure, which could be driven by social

interactions among colleagues (Duflo and Saez, 2002, 2003).

In this paper, I depart from the standard assumption that workers are fully informed about

firms’ compensation packages and instead study how workers’ imperfect information about

pecuniary benefits during job search, and their subsequent realization, affect multidimen-

sional compensation packages offered in equilibrium. Methodologically, I build on and ex-

tend the literature on exploitative contracting (Heidhues and Kőszegi, 2018) by incorporating

dynamic effects that arise when an agent observes the hidden attribute of a chosen alternative

and can subsequently search again.

More precisely, I consider a setting in which each compensation package consists of a

simple attribute (“wage”) and a complex attribute (“benefits”). Benefits can take one of two

values: high or low. Firms’ provision costs and workers’ preferences are homogeneous and

such that offering high benefits to every worker is efficient. I focus on this clear-cut case to

isolate the effects of imperfect information about workplace benefits.

A worker searching for a job samples wage offers, but observes the value of associated

benefits only after accepting a particular offer. Thus, I effectively model the benefits compo-

nent of a compensation package as an experience good.3 In terms of their beliefs about ben-

efits associated with a given wage offer, I distinguish between “sophisticated” workers, who

make correct inferences based on the joint distribution of wages and benefits, and “naı̈ve”

1Compiled from the data of US Bureau of Labor Statistics, accessed 10 September 2024.
2More broadly, there is extensive evidence that individuals struggle with evaluating complex financial products,

see the reviews by Beshears et al. (2018) and Lusardi and Mitchell (2014).
3Throughout the paper, I abstract from the possibility that a firm may educate workers and credibly advertise its

benefits. Failures to educate are apparent in the prevalence of dominated plan choices, even in settings where

simplified information is provided (e.g., Bhargava et al., 2017; Choi et al., 2010, 2011). Furthermore, pension

and health insurance plans tend to differ across multiple dimensions and thus understanding one plan in detail

is unlikely to allow a worker to compare it accurately with other plans.
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workers, who correctly perceive the marginal distribution of benefits but mistakenly treat

benefits as independent of the wage offer.4 After realizing the value of benefits on the job, a

worker decides whether to remain in current employment or to leave and search again.

I characterize equilibria of a two-period model where the firms commit to a single com-

pensation package for both periods and the workers adopt perceived-optimal search strate-

gies. Because both worker types are forward-looking, they never accept an offer in period

1 that would induce them to search again in period 2 even if the realized benefits were

high (Corollary 1). Thus, in any equilibrium, providing low benefits leads to weakly higher

turnover.

First, I show that unobservability of benefits prior to acceptance distorts firms’ incen-

tives toward providing inefficiently low benefits. For a given wage offer that induces accep-

tance, deviating to high benefits raises the firm’s costs without improving hiring or retention,

whereas deviating to low benefits reduces costs while maintaining hiring and, if search costs

in period 2 are sufficiently high, retention. Consequently, the efficient outcome where all

firms provide high benefits is more difficult to sustain in equilibrium than an outcome where

all firms provide inefficiently low benefits (Proposition 1). Since the surplus and therefore

profits are strictly greater in the high-benefits equilibrium, the unobservability of benefits by

workers may be detrimental to the firms.

Second, the coexistence of sophisticated and naı̈ve workers generates additional equilib-

ria with spurious differentiation in compensation packages (Proposition 2). Because these

worker types interpret the wage-benefit trade-off differently, firms can profitably offer dis-

tinct compensation packages, even in the absence of any heterogeneity in preferences or costs.

Although these equilibria are qualitatively similar to the prediction of the classical compen-

sating differentials theory (Rosen, 1974, 1986), the underlying logic and their efficiency prop-

erties are starkly different. Importantly, the model predicts that in such equilibria the wage

differential is bounded from above by the benefit differential (Corollary 2). In particular, equi-

librium wages may undercompensate workers for the actual differences in benefits across

firms.

Beyond its theoretical contribution, the model helps explain several empirical puzzles

related to workplace benefits, specifically: (i) inefficiently low benefit provision (Cole and

Taska, 2023), (ii) the link between benefits and turnover (Ouimet and Tate, 2023), (iii) large

between-firm dispersion in benefits (Ouimet and Tate, 2023), and (iv) the challenges in in-

terpreting compensating differential estimates (Lavetti, 2023). These patterns are difficult

4Invoking correlation neglect (Enke and Zimmermann, 2019) provides a parsimonious way to capture workers

who hold misspecified beliefs about the joint distribution of compensation packages while remaining forward-

looking and anticipating future learning. This approach is closely related to an established game-theoretic

literature modeling strategic mistakes through misspecified beliefs (e.g., Eyster and Rabin, 2005; Jehiel, 2005).
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to rationalize with standard models assuming perfect information. The model further sug-

gests that policies aimed at increasing benefit provision should target firms’ incentives (e.g.,

through tax advantages) rather than rely on workers’ ability to evaluate benefits and sort

accordingly.

This paper contributes to several strands of the literature. First, by modeling the benefits

component of a compensation package as unobservable during job search, I build on and

extend the theoretical literature in behavioral industrial organization studying the design of

products with hidden attributes, see Heidhues and Kőszegi (2018) for a review. In related

recent papers, Heidhues et al. (2021) and Gamp and Krähmer (2022, 2023) introduced limited

attention and misperceptions, respectively, into the model of consumer search.

To the best of my knowledge, no previous work accounts for the possibility that an agent

eventually observes the hidden attribute chosen by the provider and might search again for

a better alternative. Thus, the methodological contribution of this paper is to analyze the

equilibrium effects of observing the hidden attribute and possible re-contracting.5

Second, I contribute to the literature in behavioral labor economics (Dohmen, 2014) by

modeling a multidimensional compensation package consisting of an observable wage and

unobservable benefits. Existing work analyzes the effects of workers’ present bias (Bubb and

Warren, 2020; DellaVigna and Paserman, 2005; Englmaier et al., 2023a,b; Fahn and Seibel,

2022), cost of gathering information (Wu, 2024), misperceptions of either occupational risk

(Rea, 1981; Viscusi, 1980), job finding probability (Caliendo et al., 2015; Spinnewijn, 2015), or

value of the outside option (Jäger et al., 2024), and complexity of incentives (Abeler et al.,

2023; Schumacher and Thysen, 2022) on job search, effort provision, and compensation.

Third, the theoretical results of this paper complement the recent empirical literature on

workplace benefits (e.g., Cole and Taska, 2023; Ouimet and Tate, 2023) and compensating dif-

ferentials (Lavetti, 2023) by providing a unified explanation for several puzzling patterns, see

section 4 for details.

The remainder of this paper is structured as follows. In section 2, I characterize boundedly

rational workers’ search behavior for a given distribution of offers. In section 3, I endoge-

5Schumacher (2024) analyzes a model in which a boundedly rational consumer correctly anticipates the value

of the hidden attribute on the equilibrium path, but potentially misperceives it for an alternative she never

selects. In terms of other dynamic aspects of competition in markets with hidden attributes, Johnen (2019) and

Murooka and Schwarz (2019) analyze the design of automatic-renewal contracts when consumers differ in their

propensity to passively accept the automatic renewal after realizing their (exogenous) utility from continued

consumption. Johnen (2020) studies competition between firms who learn private information about their

customers’ naiveté. The consumers remain unaware that they are being exploited, however. Heidhues et al.

(2023) analyze a model where firms offer an initial price and a switching price. Consumers observe all current

and future prices perfectly, but may procrastinate on switching.
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nize the distribution of wages and benefits offered in equilibrium. In section 4, I discuss the

empirical relevance of the model’s predictions. Section 5 concludes.

2 Search with simple and complex attributes

2.1 Setup

Consider a two-period search model in which agents eventually observe the complex at-

tribute of a chosen alternative. In period 1, an agent enters the labor market and samples

job offers, performing random, sequential search with perfect recall, as in the seminal model

of McCall (1970). The first offer is sampled for free, while each additional draw imposes a

fixed cost of c1 > 0.6 Each offer consists of a simple and a complex attribute. When sampling

job offers, the agent observes only their simple attributes. The complex attribute associated

with a particular offer is observed only after the offer is accepted and the agent derives utility

from being employed. The agent may also take up her outside option, the value of which is

normalized to 0.

In period 2, an employed agent decides whether to remain in her current employment or

to leave and search again. If she stays, she derives the same (known) utility from being em-

ployed as in period 1. Otherwise, she searches at a fixed cost of c2 g c1 until she accepts a new

offer.7 The complex attributes of sampled offers remain unobservable prior to acceptance.

The form of unobservability of the complex attribute assumed here, essentially modeling

it as an experience good (Nelson, 1970), can be micro-founded with costly information acqui-

sition or verification. Moreover, such costs should be firm-specific, so that discovering the

true value of a complex attribute at one firm does not make the agent an expert in evaluating

other offers.8 In the context of evaluating workplace benefits, there are important idiosyn-

cratic features that indeed may require independent costly verification across firms, such as

assessing the quality of a medical provider network in the case of health insurance (Gruber

and McKnight, 2016) or a menu of investment options in the case of pension plans (Ayres

and Curtis, 2015). Additionally, information acquisition costs may reflect complex or opaque

pricing schemes that differ across providers due to “exploitative innovation” (Heidhues et al.,

2016). When such information is sufficiently costly, an agent may optimally rely on delayed

6Assuming that the first offer is sampled for free is standard in the literature, as it permits equilibria with trade

even though the Diamond paradox obtains. See Stiglitz (1979) for a discussion.
7It is standard in the literature to assume that search costs increase on the job, either due to classical economic

reasons such as a higher opportunity cost of time (e.g., Burdett, 1978) or psychological factors such as time-

inconsistent preferences or loss aversion (Heidhues et al., 2023; Karle et al., 2023).
8In that vein, Heidhues et al. (2021) analyze when a boundedly rational individual prefers to browse multiple

offers superficially rather than study a single offer in detail.
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but free informative signals about the complex attribute, for example obtained through peer

interactions, information letters, or personal experience. For concreteness, I assume that such

a signal materializes with probability 1 and is perfectly informative of the true value of the

complex attribute.

Denoting the simple attribute by w (“wage”) and the complex attribute by b (“benefits”),

utility of agent i employed at firm k for a single period is:

uik = wk + bk.

Moreover, suppose that the benefits chosen by the employer can be either “high” or “low”,

i.e. bk ∈ {b, b̄} for some b̄ > b g 0. Workplace benefits are assumed to be non-negative purely

for exposition.9

When the agent stays in the labor market, her objective is to maximize the expected utility

from being employed in two periods, net of search costs. For notational simplicity, I omit

time discounting.

2.2 Beliefs and search behavior

In this section I analyze the search behavior of an agent facing an exogenously given distribu-

tion of multidimensional job offers. While I restrict attention to boundedly rational agents for

whom the complex attribute of an offer remains unobservable prior to acceptance, there are

several degrees of freedom in specifying how the agents form their beliefs about bk. In this

paper, I distinguish between “(strategically) sophisticated” and “(strategically) naı̈ve” work-

ers, defined as follows. A sophisticated worker holds beliefs about benefits associated with a

particular wage offer that are consistent with the joint distribution of wages and benefits. A

naı̈ve worker, in contrast, takes into account the correct marginal distribution of benefits, but

mistakenly perceives those as independent of the wage offer.10

Importantly, both sophisticated and naı̈ve workers internalize the fact that they will ob-

serve the value of the complex attribute after acceptance. Thus, I depart from the approach

prevalent in the behavioral industrial organization literature where it is standard to assume

9The literature accounts for the possibility that a worker might discover the idiosyncratic match quality, say

ϵik, on the job (Rogerson et al., 2005). As long as ϵik is i.i.d. with mean zero and the worker’s utility is addi-

tive, including this feature would not fundamentally affect the current model’s predictions. Nevertheless, its

mechanics are radically different when the unobservable component is a choice variable of the firm.
10For evidence on correlation neglect and its relation to complexity see Enke and Zimmermann (2019). Formally,

correlation neglect can be modeled as manifestation of cursed beliefs (Eyster and Rabin, 2005) or analogy-

based reasoning (Jehiel, 2005). See also Eyster (2019) for a taxonomy of errors that people make in strategic

environments, summary of the lab and field evidence, and an overview of game-theoretic models incorporat-

ing those errors.
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that a myopic agent does not anticipate the hidden component of an offer, see Heidhues and

Kőszegi (2018). In section 3.3, I discuss the role of specific assumptions in generating the

model’s predictions.

Solving the model by backward induction, I characterize the search strategies adopted by

both types for a given distribution of offers. For expositional simplicity, I assume throughout

this section that wage offers are distributed continuously, which results in a clean illustration

of the key intuition but is not essential for the results.

Period 2. Worker i employed at firm k understands the utility from continued employment

to be uik = wk + bk. If she leaves to search again, her value function of sampling a wage offer

w is:

v
j
2(w) = max {w + E

j[b |w] ; v
j
2 − c2},

where j ∈ {S, N} denotes the worker’s type (sophisticated or naı̈ve), v
j
2 =

∫

w v
j
2(w)ϕ(w)dw,

and ϕ(w) is a density function characterizing the distribution of wage offers. The first ex-

pression inside the curly brackets represents the expected utility from accepting the offer.

The second expression represents the expected utility from rejecting the offer and sampling

again.

Notice that E
S[b |w] = E[b |w], while E

N [b |w] = E[b]. Then, since d E
N [b |w] / d w = 0,

vN
2 (w) equals vN

2 − c2 for low values of w, and w + E[b] for sufficiently high values of w.

Consequently, the perceived-optimal search strategy of a naı̈ve worker always takes the form

of a cutoff rule which prescribes to continue searching until the first offer with w g RN
2 is

sampled (McCall, 1970). In turn, a sophisticated worker follows a cutoff rule with reservation

wage RS
2 provided that d E[b |w] / d w > −1 for all w, so that w+E[b |w] is strictly increasing.

For expositional simplicity, in this section I assume that this is indeed the case.11

Then, for all w < R
j
2, v

j
2(w) = v

j
2 − c2, while for all w g R

j
2, v

j
2(w) = w + E

j[b |w].

Combining this with indifference at the cutoff, R
j
2 + E

j[b | R
j
2] = v

j
2 − c2, yields:

∫

w
v

j
2(w)ϕ(w)dw = (R

j
2 + E

j[b | R
j
2]) · P[w < R

j
2] +

∫

wgR
j
2

(w + E
j[b |w])ϕ(w)dw

= R
j
2 + E

j[b | R
j
2] + c2,

which solves for:

11If instead d E[b |w] / d w f −1, then a sophisticated worker may deliberately search for low wages which in

expectation are combined with high benefits and thus provide higher total utility. This case is indeed relevant

for the characterization of certain equilibria in the subsequent section. However, abstracting from it here does

not affect the qualitative insights of Lemmas 1 and 2 while streamlining the exposition.
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c2 =
∫

wgR
j
2

(
w + E

j[b |w]− R
j
2 − E

j[b | R
j
2]
)
ϕ(w)dw. (1)

Intuitively, the optimal reservation wage R
j
2 equalizes the marginal cost of search with the

marginal benefit of search. Since the right-hand side of (1) is strictly decreasing in R
j
2, the

optimal cutoff is uniquely determined whenever the solution is interior.

How does the agent’s type affect her search strategy? Intuitively, whether a sophisticated

or a naı̈ve worker adopts a higher reservation wage in period 2 should depend on whether

the correlation between wages and expected benefits is positive or negative. For instance,

if wages were negatively correlated with benefits, a naı̈ve worker would overestimate the

benefit of sampling a high wage offer, relative to her sophisticated counterpart, and would

adopt a higher cutoff as a result.

This intuition is confirmed in the sense that the sign of d E[b |w] / d w pins down the or-

dering between the reservation wages adopted by sophisticated and naı̈ve workers:

Lemma 1: If d E[b |w] / d w ≶ 0 for all w, then RN
2 ≷ RS

2 .

A short proof is provided in Appendix A.

Period 1. The optimal search strategy in period 1 should depend on the anticipated behavior

once in employment. While both types internalize the fact that they will observe the value of

benefits on the job, the difference in beliefs about the conditional distribution of benefits may

again result in divergent search rules.

Accounting for this, the value function of sampling an offer with wage w in period 1 is:

v
j
1(w) = max {u

j
1(w), v

j
1 − c1},

where:

u
j
1(w) =

(
w + E

j[b |w]
)
+ P

j[w + b g v
j
2 − c2 |w] ·

(
w + E

j[b | b g v
j
2 − c2 − w, w]

)

+ P
j[w + b < v

j
2 − c2 |w] ·

(
v

j
2 − c2

)

and v
j
1 =

∫

w v
j
1(w)ϕ(w)dw. Conditional on accepting the offer, an agent expects to obtain the

utility of w + E
j[b |w] in period 1. Furthermore, if the realized utility from being employed

turns out to exceed the type-dependent cutoff R
j
2 +E

j[b | R
j
2] = v

j
2 − c2, she expects to remain

in the same employment in period 2. Otherwise, she expects to search again, which yields

expected utility of v
j
2 − c2.
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The optimal search strategy in period 1 is also characterized by a cutoff rule as long as

d u
j
1(w)/d w > 0. Differentiating yields:

d u
j
1(w)/d w =

(
1 + d E

j[b |w] / d w
)

+ P
j[w + b g v

j
2 − c2 |w] ·

(
1 + d E

j[b | b g v
j
2 − c2 − w, w] / d w

)

+ d P
j[w + b g v

j
2 − c2 |w] / d w ·

(
w + E

j[b | b g v
j
2 − c2 − w, w]− (v

j
2 − c2)

)
.

Clearly d uN
1 (w)/d w > 0, while for a sophisticated worker a sufficient condition for uS

1(w) to

be strictly increasing in w is again d E[b |w] / d w > −1. Then, proceeding as above yields the

condition for the optimal cutoff in period 1:

c1 =
∫

wgR
j
1

(
u

j
1(w)− u

j
1(R

j
1)
)
ϕ(w)dw. (2)

Observe, however, that even imposing the sign of d E[b |w] / d w does not lead to a straight-

forward comparison between d uN
1 (w)/d w and d uS

1(w)/d w, and therefore between RS
1 and

RN
1 . For example, if d E[b |w] / d w < 0 for all w, then there are two opposing forces that af-

fect how sophisticated workers search, relative to their naı̈ve counterparts. On the one hand,

sophisticated workers realize that higher wages are associated with lower expected benefits,

which makes them less inclined to search intensely for high-wage offers. On the other hand,

d E[b |w] / d w < 0 implies RS
2 < RN

2 , which means that the initial choice is more likely to be

“sticky” in period 2, thus increasing the sophisticated worker’s incentive to search intensely

for a good offer in period 1. Which of these two considerations dominates ultimately depends

on a specific distribution of offers. This will therefore be endogenized in the next section. For

now, note the following:

Lemma 2: Even if E[b |w] is strictly monotonic in w, the sign of d E[b |w] / d w does not generally

determine the ordering between RN
1 and RS

1 .

A specific parametric example showing this indeterminacy is provided in Appendix B. Lemma

2 highlights that dynamic incentives have a major impact on how correlation neglect affects

search behavior, relative to the static problem that applies in period 2. It therefore demon-

strates the importance and added insight of accounting for dynamics induced by the realiza-

tion of a hidden attribute.

Before proceeding to equilibrium analysis, it is useful to point out certain search strategies

that can never be optimal. The following observation states that a forward-looking worker

never accepts a wage offer in period 1 that, according to her beliefs, would induce her to

search again in period 2 with certainty. This is a consequence of the assumption of weakly

increasing search costs and the anticipation thereof.
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Corollary 1: A worker of type j ∈ {S, N} rejects any wage offer ŵ in period 1 such that ŵ + b̄ <

v
j
2 − c2.

A short proof is provided in Appendix C. An important implication of Corollary 1 is that a

worker of either type would only ever leave her current employment in period 2 when she

discovers low benefits. Therefore, the perceived-optimal search behavior in period 1 implies

that, conditional on accepting an offer, low benefits lead to a (weakly) higher turnover.

3 Equilibrium analysis

In this section I characterize equilibria of the following game. There is a unit mass of identical

firms that simultaneously choose the wage and benefits to offer to a unit mass of workers,

committing to a single compensation package for both periods 1 and 2. Fraction ¼ ∈ (0, 1)

of workers are naı̈ve, while (1 − ¼) are sophisticated. The worker’s problem is as outlined in

the preceding section.

Offering a compensation package (w, b) costs the firm w + (1 − Ä)b per period when ac-

cepted by a worker. Here, Ä ∈ (0, 1) captures advantages of providing workplace benefits,

such as tax advantages.12 Since the workers’ utility function aggregates received wages and

benefits, it is efficient to offer high benefits to all workers.

Each firm produces y > 0 units of a numeraire good per hired worker using a constant-

returns-to-scale technology.13 Thus, the profit from hiring a worker for a single period is:

π = y − w − (1 − Ä)b.

Firms maximize the expected sum of profits over the two periods.

The equilibrium concept I apply is weak perfect Bayesian equilibrium (PBE) adapted to

allow naı̈ve workers to display correlation neglect. Formally:

Definition 1: Workers’ strategies and beliefs, together with firms’ strategies, constitute PBE with

correlation neglect if:

1. (Consistency) The sophisticated workers’ beliefs about the joint distribution of wages and benefits

are derived from the firms’ strategies via Bayes’ rule.

12For example, all OECD countries offer preferential tax treatment for private pension contributions, including

employer contributions to qualifying workplace plans (OECD, 2020).
13The assumption of constant returns to scale is commonly made in the job search literature for tractability

(Rogerson et al., 2005), but it has also received considerable empirical support (Petrongolo and Pissarides,

2001).
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2. (Naı̈ve consistency) The naı̈ve workers’ beliefs about the marginal distributions of wages and

benefits are derived from the firms’ strategies via Bayes’ rule, but they display correlation neglect

in that they perceive those two components as independently distributed.

3. (Sequential rationality) Given their beliefs, each worker type adopts a perceived-optimal search

strategy.

4. (Firms’ best response) Given workers’ strategies and other firms’ offers, each firm chooses its

compensation package to maximize expected profits.

Workers’ beliefs off the equilibrium path, specifically their beliefs about the benefits associ-

ated with a wage offer that deviates from equilibrium, determine the profitability of potential

deviations. To maintain logical consistency with the belief formation of sophisticated and

naı̈ve workers on the equilibrium path, I impose the following additional assumptions. So-

phisticated workers have pessimistic beliefs: upon observing a deviation, they suppose that the

offer is associated with low benefits. Naı̈ve workers, in turn, have passive beliefs: they expect

the same marginal distribution of benefits to apply independently of a specific wage offer.

This ensures that, off the equilibrium path, sophisticated workers do not become less strate-

gically sophisticated and naı̈ve workers do not become more sophisticated.14 Furthermore,

since the probability of re-sampling a specific firm’s offer is zero, neither type updates beliefs

about the overall distribution of offers upon observing a deviation by a single firm.15 Thus, I

supplement Definition 1 with the following assumption regarding off-path beliefs:

Assumption 1: Let W∗ denote the set of wages offered in equilibrium. Upon observing a deviation

to wk /∈ W∗, sophisticated workers hold pessimistic beliefs about bk (i.e., E
S[b |wk] = b) and naı̈ve

workers hold passive beliefs about bk (i.e., E
N [b |wk] = E[b]). Neither type updates their beliefs about

the distribution of offers.

3.1 Equilibria with a degenerate distribution of benefits

Consider first equilibria in which all firms offer the same benefit, say b∗. Then, correlation

neglect plays no role and workers of both types hold correct beliefs about the offered ben-

efits. Furthermore, there is nothing new to discover on the job and therefore every worker

anticipates that she will stay in the initially accepted employment for two periods.

14McAfee and Schwartz (1994) consider also wary beliefs, under which an agent infers what hidden action would

be optimal from the deviator’s perspective. This requires, however, imposing strong additional assumptions

on the agent’s higher-order beliefs, specifically beliefs about other agents’ reactions to the deviation as well as

the deviator’s anticipation of those reactions.
15This satisfies a property called “no-signaling-what-you-don’t-know” by Fudenberg and Tirole (1991) and is

standard in the sequential search literature following Wolinsky (1986).
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Conditional on b∗, all firms offer the same wage that is equal to the worker’s reservation

wage. There is no benefit to offering a higher wage, and offering a lower wage would result

in the worker rejecting. Under Assumption 1, the following result obtains:

Lemma 3: In any equilibrium with a degenerate distribution of benefits, the wage distribution is also

degenerate.

(a) If b∗ = b, then w∗ = −b.

(b) If b∗ = b̄, then w∗ = −b̄ + ∆ for some ∆ ∈ [0, ∆̄].

The proof is provided in Appendix D. In equilibrium with uniformly low benefits, the wage

offer has to make the worker indifferent between accepting employment and exiting the labor

market, which implies w∗ = −b. The underlying logic is reminiscent of the well-known

Diamond paradox (Diamond, 1971).

In equilibrium with uniformly high benefits, however, a wage exceeding −b̄ might arise.

That is because due to her pessimistic beliefs, a sophisticated worker interprets an infinites-

imal reduction in the wage offer as a signal of low benefits, which can break the logic un-

derlying the Diamond paradox. Thus, while the wage rate is not uniquely determined in an

equilibrium with high benefits, the monopsony wage w∗ = −b̄ remains a valid equilibrium

candidate. As an equilibrium selection criterion, for the remainder of the paper I restrict at-

tention to (firm-optimal) equilibria with lowest wages that ensure labor market participation

of both worker types.

Observe that an equilibrium with uniformly low benefits always exists. Deviating to b̄

would necessarily make a firm strictly worse off because with benefits being unobservable

prior to acceptance the deviator still has to offer a wage of at least w∗ = −b in order to attract

any workers, sophisticated or naı̈ve. Thus, deviating to high benefits must raise the firm’s

labor cost without affecting the worker’s decision to accept or to stay in employment. In this

equilibrium, firms make strictly positive profits:

2
(
y − w∗ − (1 − Ä)b

)
= 2

(
y + Äb

)
> 0.

Next, under what conditions can the efficient outcome with high benefits being offered to

all workers be supported in equilibrium? Suppose that b∗ = b̄ and w∗ = −b̄. A firm that

deviates to b = b cannot offer a wage lower than w∗, as this would result in both worker

types rejecting and choosing the outside option instead. Consider first a deviation whereby

the firm does not adjust its wage offer and simply combines w∗ with low benefits b. Despite

discovering that the firm provides low benefits, a hired worker remains in employment in

period 2 if c2 g (b̄ − b), thus making the deviation profitable. Otherwise, the worker leaves,

but the deviator might still be better off if the profit from hiring a worker for a single period

exceeds the profit from retaining the worker with high benefits:

12



y − w∗ − (1 − Ä)b > 2(y − w∗ − (1 − Ä)b̄) ⇐⇒

y + (b̄ − b) + Äb > 2
(
y + Äb̄

)
⇐⇒ (1 − Ä)(b̄ − b) >

(
y + Äb̄

)
,

which has the intuitive interpretation that the gain from deceiving the worker should exceed

the surplus from the match lost in period 2.16

Second, if c2 < (b̄ − b), the deviating firm might combine b with some w̃ that prevents the

worker from leaving in period 2. The lowest such wage that would be accepted by both types

in period 1 is w∗(b) = −b, which implies that this kind of deviation can never be profitable

as 2(y + Äb) < 2(y + Äb̄). Alternatively, the deviator could offer w̃ that satisfies:

w̃ + b = w∗ + b̄
︸ ︷︷ ︸

=0

−c2 ⇐⇒ w̃ = −b − c2.

As long as:

w̃ g −b̄ ⇐⇒ c2 f (b̄ − b),

the offer is accepted by a naı̈ve worker in period 1 and makes the firm better off when:

2¼(y − w̃ − (1 − Ä)b) > 2(y − w∗ − (1 − Ä)b̄) ⇐⇒

¼(y + c2 + Äb) > (y + Äb̄),

which requires that the deviator’s gain from hiring a naı̈ve worker on worse terms exceeds

the surplus generated by a high-benefit match. For an equilibrium with b∗ = b̄ and w∗ = −b̄

to exist, none of the deviations considered above can be profitable.

In sum, the following result obtains:

Proposition 1: An equilibrium in which all firms offer low benefits (b∗ = b) and a monopsony wage

(w∗ = −b) always exists. An equilibrium in which all firms offer high benefits (b∗ = b̄) and a

monopsony wage (w∗ = −b̄) exists only if c2 < (b̄ − b), (y + Äb̄) g (1 − Ä)(b̄ − b), and y + Äb̄ g
¼(y + c2 + Äb) hold simultaneously.

Proposition 1 captures the effects of modeling workplace benefits as experience goods on the

incentives of firms to provide high benefits. While an equilibrium with uniformly low bene-

fits always exists, an (efficient) equilibrium with uniformly high benefits exists only if several

parametric conditions hold simultaneously, ruling out various profitable deviations. In that

16It is assumed that aside from forgone productivity there are no other, direct turnover costs. Introducing pos-

itive turnover costs would make it less profitable for the firms to offer compensation packages that induce a

worker to leave.
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sense, the high-benefits equilibrium is more difficult to sustain. Note that in the present set-

ting, the worker’s option to search in period 2 provides the only incentive for the firms to

ever offer high benefits.17

In addition, a larger share of naı̈ve workers ¼ increases the profitability of the final devi-

ation from the high-benefits equilibrium whereby a firm reduces benefits and raises its wage

by a smaller amount. Thus, the presence of naı̈ve workers exacerbates the difficulty of sus-

taining the efficient outcome in equilibrium.

Since the surplus and therefore profits are strictly higher in the high-benefits equilibrium,

unobservability of benefits by the workers can be detrimental to the firms. In either equilib-

rium with a degenerate distribution of benefits and monopsony wages, both worker types

receive the value of their outside option.

3.2 Equilibria with differentiation in benefits

Because sophisticated and naı̈ve workers may adopt different search strategies when the dis-

tribution of benefits is non-degenerate, there exist equilibria with differentiated compensation

packages, even though firms’ costs and workers’ preferences are homogeneous. Following

the logic of Albrecht and Axell (1984), differentiated offers may coexist in equilibrium as long

as they generate equivalent expected profits. The relevant indifference condition will reflect

the firm’s trade-off between profits per worker and the number of hires.

Before discussing their properties, I outline an algorithm for constructing such equilibria

with differentiated compensation packages. The steps in the following derivations are:

1. Given some unknown wL < wH, and p ≡ P[w = wH], assume b(wL) ̸= b(wH) and

derive workers’ beliefs about the distribution of offers.

2. Assuming a cost ranking of the two compensation packages, suppose that the more

expensive package attracts more workers and/or allows the firm to retain a higher pro-

portion of hired workers.

3. Rule out profitable deviations by the firms in terms of benefits.

4. Derive the workers’ incentive compatibility conditions that lead to search rules in peri-

ods 1 and 2 that are consistent with the above.

17The finding that unobservability of benefits prior to acceptance distorts firms’ incentives toward low benefit

provision is consistent with the general theme in the literature on experience goods (Nelson, 1970) and has

been confirmed in a variety of market settings, including those with reputation building (Shapiro, 1982, 1983)

and repeated purchases (Riordan, 1986).
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5. Use the workers’ participation constraints and the firms’ indifference condition to pin

down wL, wH, and p.

6. Rule out profitable deviations by the firms in terms of wages.

7. Collect the equilibrium conditions and verify their mutual consistency.

3.2.1 Compensating equilibria

Following the terminology in Sorkin (2018), consider the case of a compensating equilibrium

in pure strategies, where b(wH) = b and b(wL) = b̄. That is, jobs that provide low benefits

compensate by paying higher wages, and vice versa. The following derivations will illustrate

that the resulting wage differential (wH − wL) is not necessarily equal to, and in fact may be

strictly smaller than, the difference in workers’ valuation of benefits (b̄ − b).

Suppose that fraction p ∈ (0, 1) of firms offer the high-wage, low-benefit package, while

fraction (1 − p) offer the low-wage, high-benefit package. Sophisticated workers correctly

infer what benefits are associated with a given wage offer, while naı̈ve workers mistakenly

believe that any wage offer comes with high benefits with probability (1− p) and low benefits

with probability p. Thus, the two types have the following perceived option value of leaving

employment and searching again in period 2:

(vS
2 − c2) = max {p(wH + b)+ (1− p)(wL + b̄)− c2 ; (wH + b)− c2/p ; (wL + b̄)− c2/(1− p)},

(vN
2 − c2) = max {p(wH + b) + (1 − p)(wL + b̄)− c2 ; wH + pb + (1 − p)b̄ − c2/p},

depending on the adopted search strategy. Notice that in addition to accepting the first sam-

pled offer, a sophisticated worker may search specifically for either (wH, b) or (wL, b̄), de-

pending on which compensation package yields higher overall utility. A naı̈ve worker, by

contrast, would only either accept the first offer or search specifically for wH.

In constructing these equilibria, it will be useful to distinguish between two cases, based

on the cost ranking of the two compensation packages. Consider the following possibilities

in turn.

Case 1: wH + (1 − Ä)b > wL + (1 − Ä)b̄.

Since the high-wage, low-benefit package is more costly to provide, the equal profits condi-

tion requires that firms offering it attract a larger mass of workers, retain a higher proportion

of the workers they hired, or both. Note, however, that a compensation package includ-

ing low benefits cannot lead to strictly lower turnover than a compensation package with

high benefits, as this would contradict the optimality of the workers’ search strategies in pe-

riod 1 (Corollary 1). Thus, in order to satisfy the equal profits condition, the firms offering
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(wH, b) must attract a larger mass of workers. Crucially, this requires that naı̈ve workers

search specifically for a high-wage offer in period 1, because in any compensating equilib-

rium their perceived valuation of sampling wH is higher than that of sophisticated workers.

Below, I construct an equilibrium in which sophisticated workers accept the first offer

sampled in period 1, naı̈ve workers search specifically for wH, and there is no turnover on the

equilibrium path. For a construction of an alternative equilibrium with positive turnover of

naı̈ve workers, see Appendix E.

Expecting to remain in employment, a sophisticated worker accepts the first offer sampled

in period 1 if:

uS
1(wH)− uS

1(wL) = 2((wH − wL)− (b̄ − b)) f c1/p

and:

uS
1(wL)− uS

1(wH) = 2((b̄ − b)− (wH − wL)) f c1/(1 − p).

For (wL, b̄) to be offered in equilibrium, workers should leave upon discovering (wL, b). In

this case, the relevant condition applies to sophisticated workers, who are the only type ac-

cepting wL in period 1. They would leave low-wage, low-benefit jobs in period 2 if:

wL + b < p(wH + b) + (1 − p)(wL + b̄)− c2 ⇐⇒ c2 < p(wH − wL) + (1 − p)(b̄ − b),

since accepting the first sampled offer in period 1 implies that the same strategy must be

optimal in period 2. Notice that when (vS
2 − c2) = p(wH + b) + (1 − p)(wL + b̄) − c2, this

implies (vN
2 − c2) g (vS

2 − c2). Consequently, naı̈ve workers also expect to leave jobs offering

(wL, b). They search for wH in period 1 as long as:

uN
1 (wH)− uN

1 (wL) = (wH − wL) + p
(
max {(wH + b) ; (vN

2 − c2)} − (vN
2 − c2)

)
+ (1 −

p)
(
(wH + b̄)− max {(wL + b̄) ; (vN

2 − c2)}
)
> c1/p.

What is (vN
2 − c2) in this case? Suppose that when searching in period 2, naı̈ve workers also

search for wH, which requires:

(wH − wL) > c2/p.

Then, (vN
2 − c2) = wH + pb + (1 − p)b̄ − c2/p. Both types stay employed in high-wage, low-

benefit jobs provided that:

wH + b g (vN
2 − c2) ⇐⇒ c2/p g (1 − p)(b̄ − b),
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since (vN
2 − c2) > (vS

2 − c2). Even though naı̈ve workers never accept low-wage offers in

period 1, we need to specify their expectations regarding low-wage, high-benefit jobs. To

isolate the case that does not result in a contradiction, suppose that naı̈ve workers expect to

stay in such jobs:

wL + b̄ g (vN
2 − c2) ⇐⇒ c2/p g (wH − wL)− p(b̄ − b).

Then, naı̈ve workers indeed search for wH in period 1 as long as:

uN
1 (wH)− uN

1 (wL) = (wH − wL) + p
(
(wH + b)− wH − pb − (1 − p)b̄ + c2/p

)
+ (1 −

p)
(
(wH + b̄)− (wL + b̄)

)
> c1/p ⇐⇒

c1/p < (2 − p)(wH − wL)− p(1 − p)(b̄ − b) + c2.

Next, we take into account the workers’ participation constraints (PC). Keeping in mind that

the first search is free, the relevant PC of a worker that guarantees their full participation in

the labor market is the one associated with sampling their (weakly) less preferred offer first.

These ex-post PC’s of a sophisticated worker, who samples exactly once, are:

uS
1(wL) = 2(wL + b̄) g 0

and:

uS
1(wH) = 2(wH + b) g 0.

While that of a naı̈ve worker, who searches specifically for a high-wage offer, is:

uN
1 (wH)− c1/p = 2(wH + pb + (1 − p)b̄)− c1/p g 0.

A binding ex-post PC of a sophisticated worker who samples a low-wage offer implies wL =

−b̄, but which of the two remaining PC’s should determine wH? Observe that it cannot be

the case that the ex-post PC of a naı̈ve worker is binding (uN
1 (wH)− c1/p = 0), while that of

a sophisticated worker is slack (uS
1(wH) > 0). If that was the case, a firm could marginally

reduce its wage offer below wH without deterring any workers: sophisticated workers with

pessimistic beliefs would still accept as long as uS
1(wH − ϵ) g 0, and so would naı̈ve workers

with passive beliefs as long as uN
1 (wH − ϵ) = uN

1 (wH)− 2ϵ g uN
1 (wH)− c1/p.

Thus, in equilibrium, a binding ex-post PC of a sophisticated worker also determines wH,

implying wH = −b and therefore (wH − wL) = (b̄ − b). Then, a marginal reduction of a wage

offer below wH would result in all sophisticated workers rejecting, leading to a discrete loss

in profits. Moreover, uN
1 (wH)− c1/p g 0 for wH = −b as long as:

c1/(2p) f (1 − p)(b̄ − b).
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As for the firms, the equal profits condition boils down to:

π(wH) = 2((1− ¼) + ¼
p )(y−wH − (1− Ä)b) = 2(1− ¼)(y−wL − (1− Ä)b̄) = π(wL) ⇐⇒

(1 − ¼) / ((1 − ¼) + ¼
p ) = (y−wH−(1−Ä)b)

(y−wL−(1−Ä)b̄)
.

While a deviation from (wH, b) to (wH, b̄) is strictly unprofitable, a deviation from (wL, b̄) to

(wL, b) is not profitable as long as:

2(1 − ¼)(y − wL − (1 − Ä)b̄) g (1 − ¼)(y − wL − (1 − Ä)b) ⇐⇒
2 g (y−wL−(1−Ä)b)

(y−wL−(1−Ä)b̄)
.

The fact that the ex-post PC of a sophisticated worker associated with sampling wH is binding

implies that a deviation to any wage offer w ∈ (wL, wH) would attract only naı̈ve workers.

Let

w̃ = max {wH + (1 − p)(b̄ − b)− c2/p; wH − c1/(2p)} (3)

be the lowest wage offer that allows the firm to hire and retain a naı̈ve worker, when com-

bined with low benefits. The first threshold in the curly brackets guarantees retention in

period 2, and the second guarantees that a naı̈ve worker prefers to accept w̃ in period 1 rather

than search further. Then, the deviating firm is not better off as long as:

2¼
p (y − w̃ − (1 − Ä)b) f 2((1 − ¼) + ¼

p )(y − wH − (1 − Ä)b).

Finally, a deviation to some intermediate wage combined with high benefits, which attracts

only naı̈ve workers, is dominated by (w̃, b) if the reduction in the wage offer relative to w̃

(so that a naı̈ve worker stays upon discovering high benefits but would leave otherwise) is

smaller than the increase in the cost of benefits.

A naı̈ve worker stays upon discovering b̄ if w g wH − p(b̄ − b) − c2/p but leaves upon

discovering b if w < wH + (1 − p)(b̄ − b)− c2/p f w̃. Then, she accepts the deviator’s offer

in period 1 if:

w + p(b + (vN
2 − c2)) + (1 − p)(w + 2b̄) g 2(wH + pb + (1 − p)b̄)− c1/p ⇐⇒

w g wH − c1/(p(2 − p)) + c2/(2 − p)− (b̄ − b)p(1 − p)/(2 − p).

Thus, letting

ŵ ≡ max {wH − p(b̄− b)− c2/p; wH − c1/(p(2− p))+ c2/(2− p)− (b̄− b)p(1− p)/(2− p)},

(4)

if

18



ŵ + (1 − Ä)b̄ g w̃ + (1 − Ä)b,

then such a deviation is not profitable.

In sum, for such a compensating equilibrium to exist, all of the following must hold:

(i) c1/p g 2((wH − wL)− (b̄ − b)),

(ii) c1/(1 − p) g 2((b̄ − b)− (wH − wL)),

(iii) c2 < p(wH − wL) + (1 − p)(b̄ − b),

(iv) c2/p < (wH − wL),

(v) c2/p g (1 − p)(b̄ − b),

(vi) c2/p g (wH − wL)− p(b̄ − b),

(vii) c1/p < (2 − p)(wH − wL)− p(1 − p)(b̄ − b) + c2,

(viii) (1 − ¼) / ((1 − ¼) + ¼
p ) = (y−wH−(1−Ä)b)

(y−wL−(1−Ä)b̄)
,

(ix) 2 g (y−wL−(1−Ä)b)
(y−wL−(1−Ä)b̄)

,

(x) c1/(2p) f (1 − p)(b̄ − b),

(xi) wH = −b,

(xii) wL = −b̄,

(xiii) ¼
p (y − w̃ − (1 − Ä)b) f ((1 − ¼) + ¼

p )(y − wH − (1 − Ä)b), w̃ given by (3),

(xiv) ŵ + (1 − Ä)b̄ g w̃ + (1 − Ä)b, ŵ given by (4).

Plugging in wL = −b̄ and wH = −b, the above simplifies to:

(iv’) c2/p < (b̄ − b),

(v’) c2/p g (1 − p)(b̄ − b),

(vii’) c1/p < (2 − 2p + p2)(b̄ − b) + c2,

(viii’) (1 − ¼) / ((1 − ¼) + ¼
p ) = (y+Äb)

(y+Äb̄)
,

(ix’) 2 g (y+(b̄−b)+Äb)
(y+Äb̄)

,

(x’) c1/(2p) f (1 − p)(b̄ − b),
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(xiii’) ¼
p (y − w̃ − (1 − Ä)b) f ((1 − ¼) + ¼

p )(y + Äb), w̃ given by (3),

(xiv’) ŵ + (1 − Ä)b̄ g w̃ + (1 − Ä)b, ŵ given by (4).

Indeed, these conditions can hold simultaneously.18 In such an equilibrium, naı̈ve workers

bear higher expected search costs as they search too intensely for high-wage offers in period

1. Positive turnover of naı̈ve workers is not necessary to support it, but can feature in such

equilibria, see Appendix E.

Case 2: wH + (1 − Ä)b f wL + (1 − Ä)b̄.

When the high-wage, low-benefit package is less costly to provide, it must deliver strictly

lower utility to the workers. The equal profits condition, in turn, requires that the firms

offering the more expensive low-wage, high-benefit package attract more workers, retain a

higher proportion of the workers they hired, or both.

Here, I construct an equilibrium in which both worker types remain in initially accepted

employment, but low-wage, high-benefit jobs attract more workers. Given the correspond-

ing utility ranking, this requires that sophisticated workers search specifically for (wL, b̄) in

period 1. In any other case, the naı̈ve workers’ higher perceived valuation of sampling a

high-wage offer would imply that high-wage firms attract a weakly greater mass of workers,

contradicting the equal profits condition.

Sophisticated workers indeed search specifically for (wL, b̄) if:

uS
1(wL)− uS

1(wH) = 2((wL + b̄)− (wH + b)) > c1/(1 − p).

Suppose for concreteness that when searching in period 2 a sophisticated worker would ac-

cept the first sampled offer, which requires:

(wL + b̄)− (wH + b) f c2/(1 − p).

Then, (vS
2 − c2) = p(wH + b) + (1 − p)(wL + b̄)− c2. Clearly, a sophisticated worker has no

incentive to leave a low-wage, high-benefit job which provides the highest overall utility. In

case of a deviation to low benefits, she would leave a job providing (wL, b) if:

wL + b < p(wH + b) + (1 − p)(wL + b̄)− c2 ⇐⇒ c2 < p(wH − wL) + (1 − p)(b̄ − b),

but stays with (wH, b) if:

wH + b g p(wH + b) + (1 − p)(wL + b̄)− c2 ⇐⇒ c2 g (1 − p)((wL + b̄)− (wH + b)),

18For example for ¼ = 0.086, b̄ = 41.409, b = 11.080, c1 = 5.508, c2 = 12.345, Ä = 0.350, and y = 54.999, which

solve for p = 0.521, wH = −11.080, wL = −41.409, w̃ = −16.364, and ŵ = −14.996.
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which coincides with the condition for accepting the first sampled offer in period 2.

In turn, a naı̈ve worker also accepts the first sampled offer in period 2 if:

c2/p g (wH − wL),

which implies (vN
2 − c2) = (vS

2 − c2). Then, upon discovering the value of benefits, the be-

havior of a naı̈ve worker coincides with that of her sophisticated counterpart. Suppose that in

contrast to a sophisticated worker, a naı̈ve worker searches specifically for a high-wage offer

in period 1:19

uN
1 (wH)− uN

1 (wL) = (wH − wL) + p
(
(wH + b)− p(wH + b)− (1 − p)(wL + b̄) + c2

)
+ (1 −

p)
(
(wH + b̄)− (wL + b̄)

)
=

(2 − p2)(wH − wL)− p(1 − p)(b̄ − b) + pc2 > c1/p.

Next, the binding ex-post PC of a sophisticated worker pins down wL:

uS
1(wL)− c1/(1 − p) = 2(wL + b̄)− c1/(1 − p) = 0,

while that of a naı̈ve worker guaranteeing full labor market participation would require:

uN
1 (wH)− c1/p g 0.

Note, however, a subtle point that the latter cannot hold in equilibrium where only naı̈ve

workers accept high-wage offers, even when binding. Suppose that uN
1 (wH) − c1/p = 0.

Then, marginally reducing the wage offer below wH would necessarily make a firm better off:

while sophisticated workers would continue searching for a low-wage, high-benefit offer, all

naı̈ve workers who sample the firm’s offer would accept as long as uN
1 (wH − ϵ) = uN

1 (wH)−
2ϵ g uN

1 (wH)− c1/p. Thus, in equilibrium, only the ex-post PC of a naı̈ve worker associated

with sampling their preferred offer first can hold as a binding constraint:

uN
1 (wH) = 2(wH + pb + (1 − p)b̄) = 0.

This means that only those of naı̈ve workers who sample a high-wage offer immediately end

up participating in the labor market. In contrast, wL compensates sophisticated workers for

their search costs, and therefore ensures full labor market participation, because a marginal

reduction of the wage offer below wL would be interpreted as a signal of low benefits and

thus rejected in favor of further search.

19When naı̈ve workers are the only type accepting high-wage offers in equilibrium, their PC pins down wH .

A binding PC of the form uN
1 (wH) = 0 (see below) implies uN

1 (wL) < 0, thus ruling out the optimality of

accepting a low-wage offer.
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The above conditions highlight why one should expect a “compressed” wage differential

to arise in this type of equilibria, i.e. a wage differential that does not fully compensate the

workers for the difference in benefits across the compensation packages. In compensating

equilibria, naı̈ve workers have a stronger (perceived) incentive to search for high-wage of-

fers. When they are in fact the only type accepting high-wage, low-benefit jobs, this distorts

wH downward, relative to −b, because naı̈ve workers mistakenly believe that wH is associ-

ated with high benefits with some strictly positive probability. In turn, when sophisticated

workers are searching specifically for (wL, b̄), their search costs distort wL upward, relative to

−b̄. Both effects lead to a compressed wage differential (wH − wL) < (b̄ − b).

As for the firms, the equal profits condition adjusted for partial participation of naı̈ve

workers in the labor market is:

π(wH) = 2
¼×p

p (y − wH − (1 − Ä)b) = 2 (1−¼)
(1−p)

(y − wL − (1 − Ä)b̄) = π(wL) ⇐⇒
¼×(1−p)
(1−¼)

= (y−wL−(1−Ä)b̄)
(y−wH−(1−Ä)b)

.

A deviation from (wH, b) to (wH, b̄) is never profitable. A deviation from (wL, b̄) to (wL, b) is

not profitable as long as:

2 (1−¼)
(1−p)

(y − wL − (1 − Ä)b̄) g (1−¼)
(1−p)

(y − wL − (1 − Ä)b).

Finally, any deviation to w ∈ (wL, wH) would attract no workers: sophisticated workers

would continue searching for (wL, b̄) and naı̈ve workers would reject in favor of the outside

option.

Taken together, for such an equilibrium to exist, all of the following must hold:

(i) c1/(1 − p) < 2((wL + b̄)− (wH + b)),

(ii) c2/(1 − p) g (wL + b̄)− (wH + b),

(iii) c2 < p(wH − wL) + (1 − p)(b̄ − b),

(iv) c2/p g (wH − wL),

(v) c1/p < (2 − p2)(wH − wL)− p(1 − p)(b̄ − b) + pc2,

(vi)
¼×(1−p)
(1−¼)

= (y−wL−(1−Ä)b̄)
(y−wH−(1−Ä)b)

,

(vii) 2(y − wL − (1 − Ä)b̄) g (y − wL − (1 − Ä)b),

(viii) wL = −b̄ + c1/(2(1 − p)),

(ix) wH = −pb − (1 − p)b̄.
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Indeed, these conditions can hold simultaneously.20 In contrast to the previous case, in such

an equilibrium naı̈ve workers bear lower expected search costs than sophisticated ones, as

they search suboptimally little for low-wage offers in period 1. Positive turnover of naı̈ve

workers is again not necessary, but can feature in such equilibria, see Appendix E.

To summarize, the following result obtains:

Proposition 2: Compensating equilibria, in which high wages are paired with low benefits, and vice

versa, exist for certain parameter constellations. If the high-wage, low-benefit package is strictly more

costly to provide, then in any such equilibrium naı̈ve workers search too intensely for a high-wage offer

in period 1. Conversely, if the high-wage, low-benefit package is weakly less costly to provide, then in

any such equilibrium naı̈ve workers search too little for a low-wage offer in period 1. Positive turnover

of naı̈ve workers is not necessary, but can arise in such equilibria.

Despite the multiplicity of compensating equilibria and their qualitatively different predic-

tions regarding, for example, the search behavior of naı̈ve and sophisticated workers, the

model delivers an unambiguous prediction regarding the size of the wage differential that

arises under imperfect information about workplace benefits. In particular, the wage differ-

ential must be (weakly) smaller than the benefit differential:

Corollary 2: In any compensating equilibrium, the wage differential is bounded from above by the

benefit differential, i.e. (wH − wL) f (b̄ − b).

The proof, which is provided in Appendix F, rests on the observation that a larger wage

differential, i.e. (wH − wL) > (b̄ − b), would necessarily leave room for a profitable de-

viation for firms offering high wages and low benefits. Corollary 2 therefore establishes

that the presence of naı̈ve workers can compress the equilibrium wage differential across

firms providing low and high benefits, relative to the “appropriate” compensating differen-

tial (wH − wL) = (b̄ − b).

Furthermore, the equal profits condition implies that the share of naı̈ve workers ¼ deter-

mines the equilibrium proportion of high-wage, low-benefit offers p. Specifically, the larger

the mass of naı̈ve workers searching for high wages, the larger the equilibrium share of such

offers. In the first case above, when naı̈ve workers search specifically for wH in period 1 while

sophisticated workers accept the first sampled offer, this has a positive effect on total welfare:

although both compensation packages deliver identical utility to workers, naı̈ve workers bear

lower expected search costs. In the second case, when naı̈ve workers search specifically for

20For example for ¼ = 0.665, b̄ = 90.070, b = 75.531, c1 = 2.531, c2 = 5.741, Ä = 0.217, and y = 142.426, which

solve for p = 0.515, wH = −82.583, and wL = −87.460.
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wH in period 1 while sophisticated workers search specifically for wL, this has a negative ef-

fect on total welfare: a larger share of naı̈ve workers end up participating in the labor market

where their high-wage, low-benefit package provides utility strictly below the outside option,

and sophisticated workers bear higher expected search costs in order to avoid it. Thus, the

welfare effects of ¼ depend on the particular equilibrium.

In the seminal model of Rosen (1974, 1986), workers have heterogeneous preferences over

benefits and firms have heterogeneous costs of providing benefits. Under perfect information,

workers and firms would sort into compensation packages with either high or low benefits,

with the resulting wage differential determined by the indifference condition of a marginal

worker and a marginal firm. With homogeneous preferences and costs as assumed above,

this framework yields a unique prediction: all firms should offer (efficiently) high benefits.

This first-best benchmark does not generally obtain under the kind of information fric-

tions introduced here. Even when the wage differential corresponds exactly to the workers’

valuation of benefits, i.e. (wH − wL) = (b̄ − b), such compensating equilibria remain ineffi-

cient because there coexist compensation packages that provide identical utility to workers

while generating different provision costs for firms.

Finally, the above spurious differentiation in compensation packages, arising from the

unobservability of benefits and despite the homogeneity of workers’ preferences and firms’

costs, is qualitatively different from pure wage dispersion predicted by classical search models

such as Burdett and Judd (1983), Stahl (1989), or Burdett and Mortensen (1998). In those mod-

els, specific search frictions (e.g., non-sequential search or random arrival of outside offers)

generate equilibrium dispersion along the wage dimension. However, they would still pre-

dict that all firms should offer high benefits provided that these are observable to workers.

That is because all firms would find it optimal to offer the uniquely efficient (high) benefit

level, irrespective of any randomization over the wage.

3.2.2 Augmenting equilibria

Do there also exist augmenting equilibria in which b(wH) = b̄ and b(wL) = b? This would mean

the coexistence of offers that are strictly dominant and strictly dominated along both dimen-

sions of a compensation package. In Appendix G, I show that any such equilibrium must

have two key properties (Lemma A1). First, only naı̈ve workers accept low-wage offers in

period 1, while sophisticated workers search specifically for a high-wage, high-benefit offer.

Second, the dominated compensation packages induce strictly higher turnover, meaning that

all naı̈ve workers who initially accept a low-wage offer leave in period 2 upon discovering

low benefits. The resulting equilibrium conditions indicate that low-wage, low-benefit jobs

are necessarily exploitative in the sense that they deliver utility strictly below the worker’s

outside option.
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While these properties are intuitive, I was only able to construct numerical examples in

which all but one of the equilibrium conditions are satisfied simultaneously, with the remain-

ing condition failing by a vanishingly small margin. These examples point to a limiting case

in which firms offer the same wage but differentiate their benefits. Since correlation neglect

plays no role under such a distribution of offers, the search rules of naı̈ve and sophisticated

workers coincide. In particular, workers accept the first offer sampled in period 1 and leave

in period 2 if the realized benefits are low. Firms, in turn, are indifferent between retaining

workers with high benefits and losing them with low benefits. In such equilibria, strictly

dominant and dominated compensation packages still coexist, but dominance is restricted to

the benefit dimension.

3.3 Discussion

Discrete choice of benefits. How would the results be affected if instead of a discrete choice

of benefits b ∈ {b, b̄}, the firms could select any benefit level from an interval b ∈ [b, b̄]?

Consider a putative equilibrium with a degenerate distribution of benefits and a monopsony

wage w(b) = −b (Lemma 3). Suppose that a firm deviates by reducing its benefits by some

ϵ > 0. The deviator does not lose the worker who accepted, and is therefore strictly better

off, as long as:

w(b) + b − c2 f w(b) + b − ϵ ⇐⇒ ϵ f c2.

Since c2 > 0, one can always find a small enough increment ϵ such that the above holds.

Thus, for any b > b, there exists a profitable deviation in terms of benefits and a result that

is effectively an extreme version of Proposition 1 obtains. Namely, when workers cannot

observe the benefits prior to acceptance and firms’ choice of benefits is continuous, there do

not exist equilibria with uniform benefits exceeding b.

Analogously, equilibria with differentiated offers (Proposition 2) no longer exist if the

firms offering high benefits are able to reduce those by an arbitrarily small amount. Thus,

in the current setting, the assumption of discrete choice of benefits by the firms is essential for

supporting equilibria with benefits exceeding b.

Note, however, that this strong caveat applies here because all workers are assumed to

have identical, positive search costs in period 2. In order to restore equilibria with benefits

exceeding b when the choice of benefits is continuous, one could follow the literature and

introduce a fraction of “shoppers” with zero search costs (Stahl, 1989) or uncertainty about

the outside option (Burdett and Mortensen, 1998), for instance.

Off-path beliefs. What role does the assumption of sophisticated workers’ pessimistic beliefs

play in sustaining the above equilibria and what might be a viable alternative? Because firms
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have homogeneous provision costs, the wage offer alone cannot credibly signal the benefit

level. Thus, to discipline off-path beliefs one must invoke an intuitive-criterion-type argu-

ment, whereby a sophisticated worker reasons through the firms’ incentives to deviate to a

non-equilibrium wage offer.

Such reasoning would not refine pessimistic beliefs in two classes of equilibria. First,

in an equilibrium where all firms offer high benefits and a monopsony wage, no firm has

a profitable deviation to high benefits paired with any other acceptable wage. Second, in

compensating equilibria, no deviation in terms of the wage can be specific to a high-benefit

firm: low-wage firms already combine high benefits with the lowest wage consistent with

workers’ acceptance, and high-wage, low-benefit firms are indifferent. Since there are no

deviations that would be strictly profitable for a high-benefit firm but weakly unprofitable for

a low-benefit firm, the intuitive criterion does not refine pessimistic beliefs in these equilibria.

The only kind of equilibrium for which this refinement may matter is the least efficient

equilibrium in which all firms offer low benefits and a monopsony wage w∗ = −b. Consider

a deviation to high benefits and some lower wage ŵ < w∗. If a sophisticated worker believed

that the deviating firm provides high benefits, then ŵ = −b̄ would make her indifferent

between accepting and taking up the outside option. Moreover, when:

ŵ + b < w∗ + b − c2 ⇐⇒ c2 < (b̄ − b)

and:

2(y + b̄ − (1 − Ä)b̄) g (y + b̄ − (1 − Ä)b) ⇐⇒ 2(y + Äb̄) g (y + (b̄ − b) + Äb),

then the deviating firm indeed prefers to pair ŵ with high benefits and retain the worker,

rather than to pair it with low benefits and lose the worker in period 2. If, in addition:

(y + (b̄ − b) + Äb) f 2(y + Äb),

then only a high-benefit firm would benefit from a deviation to ŵ and the intuitive crite-

rion would require sophisticated workers to adjust their beliefs accordingly. Thus, the only

qualitative difference from the above predictions derived under Assumption 1 would be an

additional parametric condition for the existence of a low-benefits equilibrium.

Worker’s utility function. The predictions of the model would carry over, in a qualitative

sense, to specifications with a more general additive utility function, such as:

uik = wk + q(bk),
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where q(·) is strictly increasing and weakly concave. Moreover, the predicted outcomes

would have the same efficiency properties as discussed above provided that q′(b̄) > (1 − Ä).

Probabilistic revelation. The above formulation of the model assumes that after acceptance

of an offer the worker observes the value of the associated benefits with certainty. In real-

ity, this process is more likely probabilistic, reflecting factors such as information provided

exogenously by one’s union representatives (Gustman and Steinmeier, 2005) or peers (Duflo

and Saez, 2002, 2003). Introducing probabilistic revelation would not qualitatively affect the

model’s predictions, although it would further reduce the firm’s incentives to provide high

benefits.

Commitment vs. renegotiation. Firms are assumed to commit to the same compensation

package for both periods. This is consistent with standard models of wage posting (Roger-

son et al., 2005), but also crucial for studying the firms’ incentives to provide high benefits

despite their unobservability during job search, with the advantage of high benefits being

lower turnover experienced in period 2. Introducing the possibility to renegotiate, or reset,

the worker’s wage in period 2 would eliminate any incentive to offer high benefits: a firm

could simply set its period-2 wage to the minimal level required to retain the worker, irre-

spective of b.

Two periods. Relatedly, firms would have no incentive to offer high benefits in a one-shot ver-

sion of the model that does not account for the realization of benefits and resulting turnover.

Furthermore, despite the assumption of finite horizon, the above results are not driven by

end-of-game effects precisely because of the firms’ commitment to the initially offered com-

pensation package. As the derivations suggest, however, extending the finite horizon to

T > 2 periods would substantially increase complexity without necessarily generating addi-

tional insights. Since the fundamental trade-off between profits per worker and the number

of hires and retentions would carry over to an infinite-horizon version of the model, so would

the above qualitative predictions.

Behavioral types. What role do specific assumptions about workers’ beliefs (on the equi-

librium path) play in generating the above predictions? In any pure-strategy equilibrium,

sophisticated workers associate the correct benefit level with each wage offer. Still, the as-

sumption of unobservability prior to acceptance determines the profitability of potential de-

viations by the firms: it makes deviations to low benefits more profitable, and vice versa,

relative to the case of observable benefits.

Naı̈ve workers, in turn, may appear to search as if they focused exclusively on the observ-
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able wage component. Nevertheless, the fact that they anticipate future realization of benefits

is reflected in their search strategy in the form of the option value of searching again in period

2, which distinguishes them from the myopic agents typically considered in the behavioral

industrial organization literature.

To illustrate, recall that Gabaix and Laibson (2006) consider a model of add-on pricing

with two types of consumers. In equilibrium where the add-on prices are shrouded, akin to

the benefits here, “sophisticated consumers” apply Bayesian updating to form their beliefs

and “myopic consumers” completely ignore the add-on price. Although the ranking of offers

would be identical across myopic consumers and naı̈ve workers, their perceived benefit of

further search may still differ. Specifically, myopic consumers would always search (weakly)

more intensely for high-wage offers than naı̈ve workers:

uN
1 (wH)− uN

1 (wL) = (wH − wL) + p
(
(wH + b̄)− max {(wL + b̄) ; (vN

2 − c2)}
︸ ︷︷ ︸

f(wH−wL)

)

+ (1 − p)
(

max {(wH + b) ; (vN
2 − c2)} − max {(wL + b) ; (vN

2 − c2)}
︸ ︷︷ ︸

f(wH−wL)

)

f 2(wH − wL) = u
Myop
1 (wH)− u

Myop
1 (wL),

where p ≡ P[b = b̄]. This implies that for any non-degenerate distribution of offers, my-

opic consumers would adopt a (weakly) higher reservation wage than naı̈ve workers, or

R
Myop
1 g RN

1 . Consequently, myopia only exacerbates the kind of mistake that naı̈ve workers

make in compensating equilibria (Proposition 2). At the same time, invoking myopia instead

of correlation neglect to model the strategic error of naı̈ve workers is conceptually less ap-

pealing in the present setting with non-negative workplace benefits. That is because myopic

workers would require strictly higher wages to satisfy their PC than sophisticated workers

and would never leave a previously accepted job upon realizing the benefits, resulting in a

trivial lack of turnover.

By contrast, comparison with Schumacher (2024) is less straightforward. Applying the con-

cept of personal equilibrium (Kőszegi, 2010; Spiegler, 2016), Schumacher (2024) considers a

model with a boundedly rational consumer who correctly anticipates the add-on price of a

product she purchases on the equilibrium path but potentially misperceives it for an alter-

native she never selects, believing that the product choice has no impact on the probability

of being charged a positive add-on price. This kind of belief formation would imply that

an agent has correct beliefs about the benefits associated with the wage offers she accepts in

equilibrium and expects the same benefit to materialize even if she adopted a different reser-

vation wage. In case of a compensating equilibrium, the resulting decision rule is therefore

not directly comparable to that of a naı̈ve worker in the present model, who always obtains

28



new information on the equilibrium path.

4 Empirical relevance

In this section I relate the model’s predictions to several empirical puzzles in the literature on

workplace benefits, thus highlighting the importance of accounting for information frictions.

While the model admits multiple equilibria with different qualitative properties, the discus-

sion focuses on general predictions that reflect the model’s core mechanics and underlie all

equilibria characterized above. I then consider some policy implications.

Inefficiently low benefits. The model identifies a specific obstacle to delegating benefit pro-

vision to employers. Namely, when benefits are unobservable to workers prior to acceptance,

this distorts firms’ incentives toward providing inefficiently low benefits (e.g., Proposition 1).

This mechanism provides a novel rationale for the findings of Cole and Taska (2023). Com-

bining data on job transitions with an online experiment, they find that a majority of workers

have a high willingness to pay (in terms of their total compensation) for access to a workplace

pension plan and for employer contributions. Nevertheless, a calibrated model of on-the-job

search implies that 80% of firms could improve their hiring probability by shifting some of

the total compensation toward higher benefits.

Cole and Taska (2023) attribute this finding to regulatory constraints on designing worker-

specific compensation packages, in particular non-discrimination rules for workplace pen-

sions. While this can explain why the distribution of benefits would be relatively compressed

within firms, it is not clear why it should imply specifically low benefit provision. The fact

that most workers in their sample indeed place a high value on workplace benefits suggests

that information frictions may well play an important complementary role.

Benefits and turnover. The model predicts that due to workers discovering the value of ben-

efits on the job, firms providing low benefits experience (weakly) higher turnover (Corollary

1). This resonates with empirical evidence indicating that lower benefits are indeed asso-

ciated with higher worker turnover (Bennett et al., 1993; Lee et al., 2006; Ouimet and Tate,

2023). This raises a question: why do workers accept such jobs in the first place, or why

don’t firms combine an increase in benefits with a wage reduction to minimize turnover? The

model offers an explanation based on information frictions on the worker side, specifically

the difficulty of evaluating benefits at the time of job search.21

21When discussing potential mechanisms that can explain their findings, Ouimet and Tate (2023) write: “To

the degree that these factors [regulatory and administrative constraints] induce unwanted convergence of to-

tal compensation across workers, the firm could conceivably undo the effects by adjusting wages. However,
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Large between-firm dispersion in benefits. Recent work by Ouimet and Tate (2023) shows

that the observed benefits inequality (Pierce, 2001; Kristal et al., 2020) is driven by large

between-firm dispersion in benefits, rather than by within-firm dispersion. While alterna-

tive mechanisms can rationalize the compression of benefits within a firm (most importantly,

various administrative and regulatory constraints), they do not explain why the dispersion

across firms should be so large, or why it should exceed the wage dispersion.

The model sheds light on these patterns by showing how information frictions can lead to

spurious differentiation in compensation packages across firms, even in the absence of het-

erogeneity in preferences, costs, or productivity. In such equilibria with differentiation, the

wage differential turns out to be bounded from above by the benefit differential (Corollary

2). Intuitively, the presence of naı̈ve workers compresses the equilibrium wage differential

because they fail to fully take into account the difference in benefits provided by different

firms.

Estimating compensating differentials. Despite its conceptual appeal, the theory of compen-

sating differentials has enjoyed only limited empirical success, see Schiller and Weiss (1980)

and Montgomery and Shaw (1997) for early studies on workplace pension benefits. Despite

access to richer data and more sophisticated estimation techniques, rationalizing empirical

estimates of compensating differentials remains difficult. One possible reason, typically ab-

sent from standard frameworks, is the presence of information frictions (Lavetti, 2023).22

The model offers a formal explanation for these empirical challenges: workers’ imperfect

understanding of workplace benefits at the time of job search can lead to equilibria with

spurious differentiation in compensation packages, in which the wage differential does not

reflect the preferences of a marginal worker or the costs of a marginal firm (Proposition 2,

Corollary 2). In particular, when (wH − wL) < (b̄− b) due to workers’ imperfect information,

the observed wage differential undercompensates for the underlying benefit differential. As

a result, a researcher may rationalize the allocation of workers with identical preferences

into different compensation packages by attributing it to unobserved “residual amenities” –

overestimating amenities at high-wage, low-benefit firms and underestimating them at low-

there are significant constraints on firms’ ability to do so, given minimum wage laws, downward wage rigidi-

ties, and differences in the salience and individual relative valuations of wages and benefits. [...] Limited

information can constrain the ability of new hires to value nonwage benefits prior to joining the firm, thus

making wages relatively more salient when comparing multiple job offers.”
22See Sorkin (2018) and Lamadon et al. (2022) for approaches that go beyond hedonic regressions and incor-

porate various labor market frictions, but nevertheless assume that workers are perfectly informed about

pecuniary and non-pecuniary amenities. Regarding workers’ beliefs, Belot et al. (2022) and Sockin (2024) find

that job seekers tend to perceive high-wage firms as providing better amenities.
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wage, high-benefit firms – even though no such differences exist.

4.1 Policy implications

The model captures several sources of inefficiency arising from the unobservability of work-

place benefits prior to joining a firm. First, firms’ incentives are distorted toward providing

inefficiently low benefits. Second, if worker types differ in their beliefs about unobservable

benefits, this can lead to spurious differentiation in compensation packages and hence to ex-

cessive search and turnover. Under the assumption that each worker values benefits more

than it costs each firm to provide them, the first-best efficient outcome would entail all firms

providing high benefits and workers incurring zero search costs.

An immediate policy prescription is to mandate that firms provide at least some minimum

level of workplace benefits, thus raising b.23 This simple solution, however, relies on the

assumption of homogeneity in workers’ preferences and firms’ costs. In more realistic settings

with heterogeneity along these dimensions, a uniform mandate is unlikely to yield a Pareto

improvement.

A potentially more relevant policy instrument concerns the (firms’) tax advantages to pro-

viding workplace benefits, denoted by Ä. Recalling Proposition 1, increasing Ä makes the

first-best efficient outcome unambiguously easier to sustain in equilibrium, holding other pa-

rameters fixed. Similarly, in any equilibrium with differentiated offers, increasing Ä reduces

the profitability of deviations from high to low benefits. In the limit, as Ä → 1, it becomes

a weakly dominant strategy for the firms to offer high benefits. While the question of so-

cial costs and benefits of public subsidies to workplace pension plans remains outside the

scope of this paper, these observations suggest that policymakers should consider targeting

financial incentives at firms rather than workers, who are empirically less informed and less

responsive to such incentives (Chetty et al., 2014; Fadlon et al., 2016). Unlike a minimum ben-

efit mandate, the policy prescription of raising Ä is more robust to introducing heterogeneity

since it affects the firms’ marginal incentives, rather than imposing a blanket constraint.

5 Conclusion

This paper analyzes the implications of workers’ imperfect understanding of pecuniary ben-

efits during job search, and the subsequent realization of benefits on the job, for the design of

multidimensional compensation packages. Methodologically, it contributes to the literature

in behavioral industrial organization by studying equilibrium effects of the agent observing

the hidden attribute and possibly re-contracting.

23Such regulations are in place in the UK, Australia, and New Zealand, for example (OECD, 2023).
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I show that unobservability of benefits prior to acceptance distorts firms’ incentives to-

ward providing inefficiently low benefits, despite the fact that lower benefits induce higher

worker turnover (Corollary 1). Consequently, the efficient outcome where all firms provide

high benefits is more difficult to sustain in equilibrium than an outcome where all firms pro-

vide inefficiently low benefits (Proposition 1). This result highlights a limitation of delegating

the provision of benefits to firms when workers are imperfectly informed.

Furthermore, the coexistence of sophisticated and naı̈ve workers generates additional

equilibria with spurious differentiation in compensation packages (Proposition 2). Although

qualitatively similar to the prediction of the classical compensating differentials theory (Rosen,

1974, 1986), the logic behind these equilibria and their efficiency properties are starkly differ-

ent. Importantly, the model predicts that in such equilibria, the wage differential is bounded

from above by the benefit differential (Corollary 2).

Taken together, the model’s predictions offer a unified explanation for several puzzling

patterns reported in the empirical literature on workplace benefits, namely inefficiently low

benefit provision, the link between benefits and turnover, large between-firm dispersion in

benefits, and the challenges in interpreting compensating differential estimates. This high-

lights the relevance of accounting for information frictions on the workers’ side in the context

of pecuniary workplace benefits. In terms of policy implications, the model indicates that

targeting financial incentives at the (better informed) firms may effectively promote the pro-

vision of workplace benefits.

There are several promising directions for future research. Extending the model to incor-

porate heterogeneous worker productivity and screening or multi-worker firms could shed

further light on how information frictions interact with classical economic rationales for the

provision of workplace benefits.
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A Proof of Lemma 1

Suppose that −1 < d E[b |w] / d w < 0 for all w and assume for the sake of contradiction that

RS
2 g RN

2 . Then, the optimality condition of a sophisticated worker implies:

c2 =
∫

wgRS
2

(
w + E[b |w]− RS

2 − E[b | RS
2 ]
)
ϕ(w)dw

<

∫

wgRS
2

(
w − RS

2

)
ϕ(w)dw,

where the inequality follows from E[b |w]− E[b | RS
2 ] < 0 for all w > RS

2 .

In turn, the optimality condition of a naı̈ve worker implies:

c2 =
∫

wgRN
2

(
w + E[b]− RN

2 − E[b]
)
ϕ(w)dw

=
∫

wgRN
2

(
w − RN

2

)
ϕ(w)dw

g
∫

wgRS
2

(
w − RS

2

)
ϕ(w)dw,

where the inequality follows from the assumption that RS
2 g RN

2 . Taken together, the two

inequalities clearly lead to a contradiction. Thus, for d E[b |w] / d w < 0, RS
2 < RN

2 must

obtain.

The proof for the case when d E[b |w] / d w > 0 proceeds in the same way.

□

B Illustration of Lemma 2

To illustrate the indeterminacy result of Lemma 2, consider the following parametric example.

Suppose that wage offers are distributed uniformly over the interval [0, w̄] for some w̄ > 0.

Workplace benefits can take one of two values, either b = 0 or b̄ > 0 for some b̄ < w̄.

Further, suppose for concreteness that the expected benefit level is decreasing in the wage

offer. Specifically, let P[b = b̄ |w] = (1 − w
w̄ ). Then, P[b = b̄ |w] is strictly decreasing in w,

with P[b = b̄ | 0] = 1 and P[b = b̄ | w̄] = 0. Consequently, E[b |w] = (1− w
w̄ )× b̄ is also strictly

decreasing in w.1 From the perspective of a naı̈ve worker, who is subject to correlation neglect

but takes into account the correct marginal distribution of benefits, P[b = b̄] = Ew[P[b =

b̄ |w]] = 0.5 and E[b] = 0.5 × b̄.

1Imposing w̄ > b̄ guarantees that −1 < d E[b |w] / d w < 0, as assumed in the main text.
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Solving for the perceived-optimal reservation wages in period 2, RS
2 solves:

c2 =
∫ w̄

w=RS
2

(
w + E[b |w]− RS

2 − E[b | RS
2 ]
) 1

w̄
dw

=
∫ w̄

w=RS
2

(
w + (1 − w

w̄
)b̄ − RS

2 − (1 − RS
2

w̄
)b̄
) 1

w̄
dw

=
∫ w̄

w=RS
2

(
(1 − b̄

w̄
)(w − RS

2)
) 1

w̄
dw

=
(w̄ − b̄)(w̄ − RS

2)
2

2w̄2
,

which yields RS
2 = w̄(1 −

√

2c2/(w̄ − b̄)). In turn, RN
2 solves:

c2 =
∫ w̄

w=RN
2

(
w + E[b]− RN

2 − E[b]
) 1

w̄
dw

=
∫ w̄

w=RN
2

(
w − RN

2

) 1

w̄
dw

=
(w̄ − RN

2 )2

2w̄
,

which yields RN
2 = w̄(1 −

√
2c2/w̄).

Observe that RN
2 > RS

2 for any w̄ > b̄ > 0 and c2 > 0. This is an implication of Lemma

1: when E[b |w] is strictly decreasing in w, sophisticated workers have a weaker incentive to

search for high-wage offers in a one-shot problem. Consequently, they adopt a strictly lower

reservation wage in period 2, relative to naı̈ve workers who ignore the correlation between

the wage and expected benefits.

Turning to search behavior in period 1, the sophisticated worker’s valuation of sampling

wage offer w is:

uS
1(w) =

(
w + (1 − w

w̄ )b̄
)
+ (1 − w

w̄ ) ·
(
max{w + b̄; vS

2 − c2}
)
+ w

w̄ ·
(
max{w; vS

2 − c2}
)
,

where vS
2 − c2 = RS

2 + E[b | RS
2 ]. The optimal cutoff RS

1 solves:

c1 =
∫ w̄

w=RS
1

(
uS

1(w)− uS
1(RS

1)
)

1
w̄ dw.

The above does not have a closed-form solution but can be solved numerically for concrete

values of w̄, b̄, c1, and c2. Analogously, the naı̈ve worker’s valuation is given by:

uN
1 (w) =

(
w + 0.5 b̄

)
+ 0.5 ·

(
max{w + b̄; vN

2 − c2}
)
+ 0.5 ·

(
max{w; vN

2 − c2}
)
,
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where vN
2 − c2 = RN

2 + 0.5 b̄. The optimal cutoff RN
1 solves:

c1 =
∫ w̄

w=RN
1

(
uN

1 (w)− uN
1 (RN

1 )
)

1
w̄ dw.

To demonstrate that the ordering between RS
1 and RN

1 depends on a specific parametrization,

and thus is not pinned down by the sign of d E[b |w] / d w, consider the following examples:

(a) w̄ = 84.98697, b̄ = 10.85944, c1 = 0.25898, c2 = 0.31666

Under this parametrization, RS
2 = 77.13146 and RN

2 = 77.65049 (RS
2 < RN

2 ),

but RS
1 = 79.96359 and RN

1 = 79.68276 (RS
1 > RN

1 ).

(b) w̄ = 65.45503, b̄ = 2.10638, c1 = 11.76293, c2 = 15.88642

Under this parametrization, RS
2 = 19.09941 and RN

2 = 19.85139 (RS
2 < RN

2 ),

and RS
1 = 37.24964 and RN

1 = 37.70718 (RS
1 < RN

1 ).

This confirms the claim of Lemma 2.

□

C Proof of Corollary 1

A worker accepts a wage offer ŵ if:

u
j
1(ŵ) g v

j
1 − c1.

Given ŵ + b̄ < v
j
2 − c2,

u
j
1(ŵ) = (ŵ + E[b | ŵ]) + (v

j
2 − c2) < 2(v

j
2 − c2).

Taken together, this would imply:

2(v
j
2 − c2) > v

j
1 − c1 ⇐⇒ c1 − c2 > (v

j
1 + c2)− 2v

j
2.

This is a contradiction, since c1 − c2 f 0 and (v
j
1 + c2)− 2v

j
2 g 0. The latter holds because

(v
j
1 + c2) = 2v

j
2 would require c1 = c2 and that the agent must unavoidably exit employment

after one period (at a cost of c2). In that case, the two value functions represent the expected

utility from participating in a spot labor market twice. Otherwise, c1 < c2 and/or the option

value of staying in the same employment in period 2 upon discovering b imply (v
j
1 + c2) g

2v
j
2. Thus, a strategy of accepting an offer in period 1 that is surely going to induce turnover

in period 2 can never be optimal for either worker type.

□
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D Proof of Lemma 3

First, consider the case when b∗ = b and suppose that w∗ = −b + ∆ for some ∆ > 0.

Then, there exists a profitable deviation whereby a firm lowers its wage by some 0 < ϵ f
min{c1/2; ∆} and still hires and retains any worker who encounters it, because:

2(w∗ − ϵ + b) = 2(∆ − ϵ) g max{2 (w∗ + b)
︸ ︷︷ ︸

=∆

−c1; 0}.

Since such a profitable deviation exists for any ∆ > 0, w∗ = −b must obtain in equilibrium.

Second, consider the case when b∗ = b̄ and suppose that w∗ = −b̄ + ∆ for some ∆ > 0.

Is a marginal wage reduction necessarily profitable? Similarly to the above, a firm deviating

to w∗ − ϵ, where 0 < ϵ f min{c1/2; ∆}, can hire and retain a naı̈ve worker more profitably.

However, a sophisticated worker with pessimistic beliefs accepts the deviator’s offer and

remains in employment for two periods only if:

2(w∗ − ϵ + b) g max {2(w∗ + b̄)− c1; 0} ⇐⇒
ϵ f min {c1/2 − (b̄ − b); ∆ − (b̄ − b)}.

Thus, there is room for profitable deviation, and w∗ = −b̄ + ∆ cannot arise in equilibrium,

when both c1/2 > (b̄ − b) and ∆ > (b̄ − b) hold.

If either one of these conditions fails, an infinitesimal wage reduction results in a sophisti-

cated worker rejecting the offer and the deviating firm may only attract naı̈ve workers. Such

a deviation is nonetheless profitable when:

¼2(y−w∗+ ϵ̄− (1− Ä)b̄) > 2(y−w∗− (1− Ä)b̄) ⇐⇒ ¼(y−∆+ ϵ̄+ Äb̄) > (y−∆+ Äb̄)

⇐⇒ ∆ > y + Äb̄ − ¼
1−¼ ϵ̄,

where ϵ̄ = min{c1/2; ∆} captures the most profitable feasible deviation.

Otherwise, no profitable deviation exists and one can construct an equilibrium with uni-

formly high benefits and a wage strictly exceeding the monopsony wage by some small

enough margin 0 f ∆ f ∆̄, where:

∆̄ = max {y + Äb̄ − ¼
1−¼ × c1

2 ; (1 − ¼)(y + Äb̄)}.

□
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E Remaining Derivations Underlying Proposition 2

Case 1: wH + (1 − Ä)b > wL + (1 − Ä)b̄

Equilibrium with turnover on the equilibrium path. To demonstrate that a compensating

equilibrium may feature turnover of naı̈ve workers on the equilibrium path, here I construct

an equilibrium in which naı̈ve workers leave jobs offering (wH, b).

A sophisticated worker accepts the first offer sampled in period 1 if:

uS
1(wH)− uS

1(wL) = 2((wH − wL)− (b̄ − b)) f c1/p

and:

uS
1(wL)− uS

1(wH) = 2((b̄ − b)− (wH − wL)) f c1/(1 − p).

The above also imply that a sophisticated worker accepts the first offer sampled in period 2

and consequently (vN
2 − c2) g (vS

2 − c2).

For (wL, b̄) to be offered in equilibrium, sophisticated workers should leave upon discov-

ering (wL, b):

wL + b < p(wH + b) + (1 − p)(wL + b̄)− c2 ⇐⇒ c2 < p(wH − wL) + (1 − p)(b̄ − b).

They nevertheless remain in employment offering (wH, b) when:

wH + b g p(wH + b) + (1 − p)(wL + b̄)− c2 ⇐⇒
c2 g (1 − p)((b̄ − b)− (wH − wL)).

Turning to naı̈ve workers, they search for wH in period 1 as long as:

uN
1 (wH)− uN

1 (wL) = (wH − wL) + p
(
max {(wH + b) ; (vN

2 − c2)} − (vN
2 − c2)

)
+ (1 −

p)
(
(wH + b̄)− max {(wL + b̄) ; (vN

2 − c2)}
)
> c1/p.

Suppose that when searching in period 2, naı̈ve workers also search for wH, which requires:

(wH − wL) > c2/p.

Then, (vN
2 − c2) = wH + pb + (1 − p)b̄ − c2/p and a naı̈ve worker leaves upon discovering

(wH, b) when:

wH + b < (vN
2 − c2) ⇐⇒ c2/p < (1 − p)(b̄ − b).

A naı̈ve worker also expects to leave (wL, b̄) if:
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wL + b̄ < (vN
2 − c2) ⇐⇒ c2/p < (wH − wL)− p(b̄ − b).

Then, naı̈ve workers indeed search for wH in period 1 as long as:

uN
1 (wH)− uN

1 (wL) = (wH − wL) + p
(
(vN

2 − c2)− (vN
2 − c2)

)
+ (1 − p)

(
(wH + b̄)− wH −

pb − (1 − p)b̄ + c2/p
)
> c1/p ⇐⇒

c1/p < (wH − wL) + (1 − p)p(b̄ − b) + (1 − p)c2/p.

Next, we take into account the workers’ ex-post PC’s. Those of a sophisticated worker require:

uS
1(wL) = 2(wL + b̄) g 0

uS
1(wH) = 2(wH + b) g 0.

The ex-post PC of a naı̈ve worker is:

uN
1 (wH)− c1/p =

wH + p(b + wH + pb + (1 − p)b̄ − c2/p) + (1 − p)(b̄ + wH + b̄)− c1/p g 0.

It can be shown that when the PC of a sophisticated worker is binding, yielding wH = −b,

then that of a naı̈ve worker must be slack. Therefore, the PC’s of a sophisticated worker again

determine both wL and wH, implying wL = −b̄ and wH = −b.2

As for the firms, the equal profits condition is unaffected by the churning of naı̈ve workers

across high-wage firms:

π(wH) = 2((1− ¼) + ¼
p )(y−wH − (1− Ä)b) = 2(1− ¼)(y−wL − (1− Ä)b̄) = π(wL) ⇐⇒

(1 − ¼) / ((1 − ¼) + ¼
p ) = (y−wH−(1−Ä)b)

(y−wL−(1−Ä)b̄)
.

Because of that, a deviation from (wH, b) to (wH, b̄) is strictly unprofitable. In turn, a deviation

from (wL, b̄) to (wL, b) is unprofitable as long as:

2Plugging in wH = −b yields:

uN
1 (wH)− c1/p = (2 + p)(1 − p)(b̄ − b)− c2 − c1/p.

But:

c2 + c1/p f c2(1 + p)/p < (1 + p)(1 − p)(b̄ − b) < (2 + p)(1 − p)(b̄ − b)

by c2/p < (1 − p)(b̄ − b). Thus, uN
1 (wH)− c1/p > 0.
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2(1 − ¼)(y − wL − (1 − Ä)b̄) g (1 − ¼)(y − wL − (1 − Ä)b) ⇐⇒
2 g (y−wL−(1−Ä)b)

(y−wL−(1−Ä)b̄)
.

Consider a deviation to some intermediate wage offer w ∈ (wL, wH) combined with low

benefits, which can attract only naı̈ve workers. Let

w̃ = max {wH − p(b̄ − b)− c2/p; wH − c2/p; wH − c1/((2 − p)p)} (A1)

be the lowest wage offer that is accepted by naı̈ve workers in both periods 1 and 2. The first

condition inside the curly brackets ensures that a naı̈ve worker anticipates to stay in a job

offering (w̃, b̄) rather than search again in period 2. The second condition ensures that w̃ is

accepted by a naı̈ve worker searching in period 2, and the third that w̃ is accepted by a naı̈ve

worker searching in period 1. Then, taking into account the churning of naı̈ve workers on the

equilibrium path, the deviating firm is not better off as long as:

2¼
p (y − w̃ − (1 − Ä)b) f 2((1 − ¼) + ¼

p )(y − wH − (1 − Ä)b).

Finally, a deviation to some intermediate wage combined with high benefits also attracts only

naı̈ve workers and is therefore dominated by (w̃, b).

In sum, such equilibrium with turnover of naı̈ve workers exists as long as all of the fol-

lowing hold:3

(i) c1/p g 2((wH − wL)− (b̄ − b)),

(ii) c1/(1 − p) g 2((b̄ − b)− (wH − wL)),

(iii) c1/p < (wH − wL) + (1 − p)p(b̄ − b) + (1 − p)c2/p,

(iv) c2 g (1 − p)((b̄ − b)− (wH − wL)),

(v) c2/p < (1 − p)(b̄ − b),

(vi) c2/p < (wH − wL)− p(b̄ − b),

(vii) (1 − ¼) / ((1 − ¼) + ¼
p ) = (y−wH−(1−Ä)b)

(y−wL−(1−Ä)b̄)
,

(viii) 2 g (y−wL−(1−Ä)b)
(y−wL−(1−Ä)b̄)

,

(ix) wH + b = 0,

(x) wL + b̄ = 0,

3Note that c2/p < (wH −wL)− p(b̄− b) implies both c2/p < (wH −wL) and c2 < p(wH −wL) + (1− p)(b̄− b).

A-7



(xi) ¼
p (y − w̃ − (1 − Ä)b) f ((1 − ¼) + ¼

p )(y − wH − (1 − Ä)b), w̃ given by (A1).

Plugging in wH = −b and wL = −b̄, the above boils down to:

(iii’) c1/p < (1 + p − p2)(b̄ − b) + (1 − p)c2/p,

(v’) c2/p < (1 − p)(b̄ − b),

(vii’) (1 − ¼) / ((1 − ¼) + ¼
p ) = (y+Äb)

(y+Äb̄)
,

(viii’) 2 g (y+(b̄−b)+Äb)
(y+Äb̄)

,

(xi’) ¼
p (y − w̃ − (1 − Ä)b) f ((1 − ¼) + ¼

p )(y + Äb), w̃ given by (A1).

Indeed, these conditions can hold simultaneously.4

Case 2: wH + (1 − Ä)b f wL + (1 − Ä)b̄

Equilibrium with turnover on the equilibrium path. Consider a modification of the equi-

librium characterized in the main text that features positive turnover of naı̈ve workers on

the equilibrium path. Here, I construct an equilibrium in which sophisticated workers search

specifically for (wL, b̄) in period 1 and remain in the initially accepted employment, while

naı̈ve workers search specifically for wH in period 1 and subsequently leave upon discover-

ing low benefits.

Sophisticated workers search specifically for (wL, b̄) if:

uS
1(wL)− uS

1(wH) = 2((wL + b̄)− (wH + b)) > c1/(1 − p).

Suppose that when searching in period 2, a sophisticated worker would accept the first sam-

pled offer, which requires:

(wL + b̄)− (wH + b) f c2/(1 − p).

Then, (vS
2 − c2) = p(wH + b) + (1− p)(wL + b̄)− c2. A sophisticated worker has no incentive

to leave a low-wage, high-benefit job which provides the highest overall utility. In case of a

deviation to low benefits, she would leave a job providing (wL, b) if:

wL + b < p(wH + b) + (1 − p)(wL + b̄)− c2 ⇐⇒ c2 < p(wH − wL) + (1 − p)(b̄ − b),

but stays with (wH, b) if:

4For example for ¼ = 0.227, b̄ = 116.157, b = 24.083, c1 = 9.525, c2 = 17.071, Ä = 0.391, and y = 69.905, which

solve for p = 0.648, wH = −24.083, wL = −116.157, and w̃ = −34.951.
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wH + b g p(wH + b) + (1 − p)(wL + b̄)− c2 ⇐⇒ c2 g (1 − p)((wL + b̄)− (wH + b)),

which coincides with the condition for accepting the first offer sampled in period 2.

In contrast to the case considered in the main text, consider parametrizations such that a

naı̈ve worker searches specifically for wH also in period 2, which requires:

c2/p < (wH − wL).

This implies (vN
2 − c2) > (vS

2 − c2), which is necessary for supporting a decision rule under

which a naı̈ve worker leaves (wH, b) while a sophisticated worker would not.

Then, (vN
2 − c2) = wH + pb + (1 − p)b̄ − c2/p and a naı̈ve worker indeed leaves (wH, b)

if:

wH + b < wH + pb + (1 − p)b̄ − c2/p ⇐⇒ c2/p < (1 − p)(b̄ − b).

This implies that a naı̈ve worker would also leave (wL, b). Suppose that a naı̈ve worker would

nevertheless stay in a job offering (wL, b̄):

wL + b̄ g wH + pb + (1 − p)b̄ − c2/p ⇐⇒ c2/p g (wH − wL)− p(b̄ − b).

Then:

uN
1 (wH) = wH + p(b + (vN

2 − c2)) + (1 − p)(b̄ + wH + b̄),

uN
1 (wL) = wL + p(b + (vN

2 − c2)) + (1 − p)(b̄ + wL + b̄)

and a naı̈ve worker indeed searches specifically for wH in period 1 as long as:

uN
1 (wH)− uN

1 (wL) = (2 − p)(wH − wL) > c1/p.

Next, the binding ex-post PC of a sophisticated worker pins down wL:

uS
1(wL)− c1/(1 − p) = 2(wL + b̄)− c1/(1 − p) = 0,

while that of a naı̈ve worker associated with sampling a high-wage offer immediately pins

down wH:

uN
1 (wH) = wH + p(b + wH + pb + (1 − p)b̄ − c2/p) + (1 − p)(b̄ + wH + b̄) = 0.

As for the firms, the equal profits condition, adjusted for partial participation of naı̈ve work-

ers in the labor market and their churning between high-wage firms, is:
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π(wH) = 2
¼×p

p (y − wH − (1 − Ä)b) = 2 (1−¼)
(1−p)

(y − wL − (1 − Ä)b̄) = π(wL) ⇐⇒
¼×(1−p)
(1−¼)

= (y−wL−(1−Ä)b̄)
(y−wH−(1−Ä)b)

.

A deviation from (wH, b) to (wH, b̄) is never profitable. A deviation from (wL, b̄) to (wL, b) is

not profitable as long as:

2 (1−¼)
(1−p)

(y − wL − (1 − Ä)b̄) g (1−¼)
(1−p)

(y − wL − (1 − Ä)b).

Finally, any deviation to w ∈ (wL, wH) would attract no workers: sophisticated workers

would continue searching for (wL, b̄) and naı̈ve workers would reject in favor of the outside

option.

Taken together, for such an equilibrium to exist, all of the following must hold:5

(i) c1/(1 − p) < 2((wL + b̄)− (wH + b)),

(ii) c2/(1 − p) g (wL + b̄)− (wH + b),

(iii) c2/p < (wH − wL),

(iv) c2/p < (1 − p)(b̄ − b) ,

(v) c2/p g (wH − wL)− p(b̄ − b) ,

(vi) c1/p < (2 − p)(wH − wL),

(vii)
¼×(1−p)
(1−¼)

= (y−wL−(1−Ä)b̄)
(y−wH−(1−Ä)b)

,

(viii) 2(y − wL − (1 − Ä)b̄) g (y − wL − (1 − Ä)b),

(ix) wL = −b̄ + c1/(2(1 − p)),

(x) wH = −(2 − p − p2)/2 × b̄ − p(1 + p)/2 × b + c2/2.

Indeed, these conditions can hold simultaneously.6

5Note that c2/p < (wH − wL) implies c2 < p(wH − wL) + (1 − p)(b̄ − b).
6For example for ¼ = 0.774, b̄ = 57.071, b = 36.487, c1 = 2.848, c2 = 3.688, Ä = 0.221, and y = 181.155, which

solve for p = 0.718, wH = −42.527, and wL = −52.017.
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F Proof of Corollary 2

Consider a putative compensating equilibrium in which the wage differential strictly exceeds

the benefit differential, i.e. (wH − wL) > (b̄ − b). This implies that the high-wage, low-benefit

package is strictly more costly for the firms to provide:

(wH − wL) > (b̄ − b) =⇒ wH + (1 − Ä)b > wL + (1 − Ä)b̄.

Thus, in order for the equal profits condition to hold, firms offering (wH, b) must attract a

strictly larger mass of workers, as a compensation package with low benefits can never induce

strictly lower turnover than a compensation package with high benefits.

Which worker type should search specifically for wH? It cannot be the case that sophis-

ticated workers accept only high-wage offers in period 1. If that was the case, so would all

naı̈ve workers because in any pure-strategy compensating equilibrium:

uN
1 (wH)− uN

1 (wL) > uS
1(wH)− uS

1(wL).

Therefore, the only way in which a compensation package with high wage and low benefits

can attract a strictly larger mass of workers is for sophisticated workers to accept the first

sampled offer in period 1 while naı̈ve workers search specifically for a high-wage offer.7

The relevant participation constraints in this case are:

(i) uS
1(wL) = 2(wL + b̄) g 0,

(ii) uS
1(wH) = 2(wH + b) g 0,

(iii) uN
1 (wH) − c1/p = wH + p(b + max{wH + b; (vN

2 − c2)}) + (1 − p)(b̄ + wH + b̄) −
c1/p g 0.

Constraint (i) is always binding and implies wL = −b̄. Now, which of the other two con-

straints (ii) and (iii) should determine wH? If (ii) was binding, we would have (wH − wL) =

(b̄ − b). Thus, for (wH − wL) > (b̄ − b) to hold, it is necessary that (iii) is binding while (ii) is

slack.

Formalizing an intuitive argument presented already in the main text, consider wH such

that (iii) is binding and (ii) is slack. Then, there always exists a profitable deviation to (wH −
ϵ, b) for some ϵ > 0, such that workers’ acceptance decisions in period 1 and their behavior in

period 2 remain unchanged relative to (wH, b). First, since wH + b > 0, sophisticated workers

with pessimistic beliefs accept the offer and remain in employment for two periods for small

enough ϵ > 0.

7If instead sophisticated workers were to search specifically for wL in period 1, then (wH − wL) < (b̄ − b) would

obtain in equilibrium, see the derivation of case 2 in the main text.
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Second, naı̈ve workers also accept in period 1 as long as uN
1 (wH)− uN

1 (wH − ϵ) = 2ϵ f
c1/p. Their behavior in period 2 also coincides with that following the acceptance of (wH, b),

except in the knife-edge case when wH + b = (vN
2 − c2). Recall that (vN

2 − c2) = max{p(wH +

b) + (1− p)(wL + b̄)− c2; wH + pb+ (1− p)b̄− c2/p}. In the first case, the knife-edge cannot

materialize as wH + b > p(wH + b) + (1− p)(wL + b̄)− c2 for wH + b > wL + b̄. In the second

case, the knife-edge would require that:

wH + b = wH + pb + (1 − p)b̄ − c2/p ⇐⇒ c2/p = (1 − p)(b̄ − b).

But, on the other hand, (ii) being slack while (iii) is binding would require:

−b < c1/(2p)− pb − (1 − p)b̄ ⇐⇒ c1/(2p) > (1 − p)(b̄ − b)

and the two conditions contradict c2 g c1. Thus, a putative compensating equilibrium in

which (wH − wL) > (b̄ − b) would necessarily leave room for a profitable deviation for the

firms offering (wH, b). Consequently, in any compensating equilibrium (wH − wL) f (b̄ − b).

□

G Augmenting Equilibria

Consider the case of an augmenting equilibrium in which b(wH) = b̄ and b(wL) = b. That is,

jobs that pay high wages also provide high benefits, and vice versa. Suppose that fraction

p ∈ (0, 1) of firms offer the high-wage, high-benefit package, while fraction (1 − p) offer the

low-wage, low-benefit package.

Sophisticated workers correctly infer what benefits are associated with a given wage offer,

while naı̈ve workers mistakenly believe that any wage offer comes with high benefits with

probability p and low benefits with probability (1− p). Consequently, the two types have the

following option value of searching in period 2:

(vS
2 − c2) = max {p(wH + b̄) + (1 − p)(wL + b)− c2 ; (wH + b̄)− c2/p},

(vN
2 − c2) = max {p(wH + b̄) + (1 − p)(wL + b)− c2 ; wH + pb̄ + (1 − p)b − c2/p},

depending on whether they accept the first sampled offer or keep searching until an offer with

wH is found. Notice that (vS
2 − c2) g (vN

2 − c2), which implies that sophisticated workers are

more inclined to search again in period 2 and, if they do, to search for a high-wage offer.

Intuitively, the fact that high wages are paired with high benefits increases the sophisticated

worker’s valuation of sampling wH, relative to her naı̈ve counterpart (Lemma 1).
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Further, since c2 g c1, sophisticated workers never accept an offer in period 1 with the

intention to search again in period 2, but naı̈ve workers might anticipate searching again for

low realizations of b and still accept. Clearly, neither type has an incentive to search further if

the accepted offer turns out to provide (wH, b̄). Therefore:

uS
1(wH) = 2(wH + b̄), uS

1(wL) = 2(wL + b),

uN
1 (wH) = (wH + pb̄ + (1 − p)b) + p(wH + b̄) + (1 − p)max {(wH + b) ; (vN

2 − c2)},

uN
1 (wL) =

(wL + pb̄ + (1 − p)b) + p max {(wL + b̄) ; (vN
2 − c2)}+ (1 − p)max {(wL + b) ; (vN

2 − c2)},

which implies uS
1(wH)− uS

1(wL) > uN
1 (wH)− uN

1 (wL). Thus, if the two types search differ-

ently in period 1, it must be the case that sophisticated workers are searching specifically for

(wH, b̄), while naı̈ve workers accept the first sampled offer.

From the firms’ perspective, the compensation package with high wage and high benefits

is strictly more costly to provide. Thus, for the equal profits condition to hold, the firms offer-

ing (wH, b̄) must either attract a larger mass of workers, retain a higher proportion of hired

workers, or both. It can be shown that the first two cases necessarily result in a contradiction:

Lemma A1: There do not exist augmenting equilibria in which the differentiated offers induce the

same turnover rate or attract the same mass of workers.

Proof: First, consider a putative augmenting equilibrium in which firms offering the high-

wage, high-benefit package attract the same mass of workers as firms offering the low-wage,

low-benefit package, but only high-benefit jobs retain all workers that they attracted in period

1.

Conditional on workers entering the labor market, the former is true only when both

worker types accept the first sampled offer. Since sophisticated workers have a higher per-

ceived benefit from further search upon sampling wL, both types accept the first sampled

offer as long as sophisticated workers do so:

uS
1(wH)− uS

1(wL) = 2(wH + b̄)− (wL + b)− max {(wL + b) ; (vS
2 − c2)} f c1/p. (A2)

Moreover, sophisticated workers have a higher perceived valuation of searching again in

period 2. Thus, for any type to leave a low-wage, low-benefit job, the sophisticated workers

must do so. Since c2 g c1, the sophisticated workers who search in period 2 accept the first

sampled offer, as they do in period 1. These workers leave (wL, b) if:

wL + b < (vS
2 − c2) = p(wH + b̄) + (1 − p)(wL + b)− c2 ⇐⇒

c2 < p
(
(wH + b̄)− (wL + b)

)
. (A3)

Then, combining (A2) with (A3) yields:

A-13



c1 g p
(
(wH + b̄)− (wL + b)

)
+ p

(
(wH + b̄)− (vS

2 − c2)
︸ ︷︷ ︸

>0

)
> c2,

which contradicts c2 g c1. Therefore, there does not exist an augmenting equilibrium in

which both job offers are accepted by both types in period 1, but at least one type leaves a

low-wage, low-benefit job in period 2. Intuitively, that is because this kind of equilibrium

would require that sophisticated workers accept low-wage jobs in period 1, despite anticipat-

ing that they will subsequently leave. This cannot be optimal if the search costs are (weakly)

increasing (Corollary 1).

Second, consider a putative augmenting equilibrium in which high-wage, high-benefit jobs

attract more workers than low-wage, low-benefit jobs, but both job types retain the same pro-

portion of workers. The former requires that sophisticated workers search until they sample

wH in period 1, while naı̈ve workers accept the first sampled offer. The latter requires that no

worker searches in period 2.

Anticipating to stay, sophisticated workers search for wH in period 1 as long as:

uS
1(wH)− uS

1(wL) = 2((wH − wL) + (b̄ − b)) > c1/p,

while naı̈ve workers accept also wL if:

uN
1 (wH)− uN

1 (wL) = (wH − wL) + p
(
(wH + b̄)− max {(wL + b̄) ; (vN

2 − c2)}
)
+ (1 −

p)
(
max {(wH + b) ; (vN

2 − c2)} − max {(wL + b) ; (vN
2 − c2)}

)
f c1/p.

Naı̈ve workers remain employed in low-wage, low-benefit jobs if (wL + b) g (vN
2 − c2), under

which the above simplifies to:

uN
1 (wH)− uN

1 (wL) = 2(wH − wL) f c1/p.

Then, naı̈ve workers accept the first sampled offer also in period 2, which implies:

(vN
2 − c2) = p(wH + b̄) + (1 − p)(wL + b)− c2 f wL + b ⇐⇒

c2 g p
(
(wH + b̄)− (wL + b)

)
. (A4)

For high-wage firms to not deviate from providing high benefits, at least sophisticated work-

ers should leave employment upon discovering low benefits. When (A4) holds, sophisticated

workers searching in period 2 would accept the first sampled offer, which implies:

wH + b < (vS
2 − c2) = p(wH + b̄) + (1 − p)(wL + b)− c2 ⇐⇒
c2 < (1 − p)(wL − wH

︸ ︷︷ ︸

<0

) + p(b̄ − b),
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contradicting (A4). Intuitively, no augmenting equilibrium can sustain the workers’ deci-

sion rule under which naı̈ve workers remain in employment upon discovering (wL, b) and

sophisticated workers leave (wH, b) despite (vS
2 − c2) = (vN

2 − c2).

□

Thus, in any augmenting equilibrium, if it exists, the low-wage, low-benefit jobs must attract

a strictly lower mass of workers as well as induce a strictly higher turnover. The former

requires that only naı̈ve workers accept the low-wage offers in period 1. The latter requires

that all naı̈ve workers who have accepted a low-wage job in period 1 leave upon discovering

low benefits.

In period 1, sophisticated workers search for (wH, b̄) if:

uS
1(wH)− uS

1(wL) = 2((wH − wL) + (b̄ − b)) > c1/p,

while naı̈ve workers accept also wL if:

uN
1 (wH)− uN

1 (wL) = (wH − wL) + p
(
(wH + b̄)− max {(wL + b̄) ; (vN

2 − c2)}
)
+ (1 −

p)
(
max {(wH + b) ; (vN

2 − c2)} − max {(wL + b) ; (vN
2 − c2)}

)
f c1/p.

A naı̈ve worker leaves a job offering (wL, b) if wL + b < (vN
2 − c2). Since they accept the

first sampled offer in period 1, c2 g c1 implies that the same must be optimal in period 2 and

therefore (vN
2 − c2) = p(wH + b̄) + (1 − p)(wL + b)− c2. Thus, a naı̈ve worker leaves (wL, b)

if:

c2 < p
(
(wH − wL) + (b̄ − b)

)
.

Firms are indifferent between offering either one of the two compensation packages if the

following equal profits condition accounting for worker flows holds:

π(wH) = (2
1 − ¼

p
+ 2¼ + ¼(1 − p))× (y − wH − (1 − Ä)b̄) =

π(wL) = (¼ + ¼(1 − p))× (y − wL − (1 − Ä)b) ⇐⇒

(2 1−¼
p + (3 − p)¼)/((2 − p)¼) = (y−wL−(1−Ä)b)

(y−wH−(1−Ä)b̄)
.

To understand the above expression note the following. First, in period 1 each firm offering

low wages is contacted by a naı̈ve worker with probability ¼. Any such worker accepts the

firm’s offer, but leaves after one period of employment. In period 2, the mass of naı̈ve workers

who are searching again is therefore ¼(1 − p), which is spread evenly across all firms. Thus,

every low-wage firm expects to hire workers for a total number of ¼ + ¼(1 − p) periods. Sec-

ond, in period 1 the mass (1 − ¼) of sophisticated workers is spread evenly across the mass
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p of firms offering high wages. Once hired, sophisticated workers stay in the same employ-

ment for two periods. In addition, a firm offering high wages is contacted by a naı̈ve worker

with probability ¼. Any such worker accepts the offer and remains in employment for two

periods. Finally, in period 2 a high-wage firm expects to hire ¼(1 − p) of naı̈ve workers who

are searching again, thus yielding 2 1−¼
p + 2¼ + ¼(1 − p) of expected periods of employment.

While high-wage firms bear a strictly higher cost of employing each worker, they also

attract a strictly larger mass of workers, which makes it possible for the two compensation

packages to yield equivalent expected profits.

Next, one needs to rule out profitable deviations by the firms. For (wH, b̄) to be offered

in equilibrium, at least sophisticated workers must leave employment upon discovering wH

paired with b, which should lower the deviating firm’s profit. Since c2/p < (wH + b̄)− (wL +

b), (vS
2 − c2) = wH + b̄ − c2/p and thus the sophisticated worker hired in period 1 searches

again upon discovering low benefits if:

(vS
2 − c2) > wH + b ⇐⇒ c2/p < (b̄ − b).

To focus attention, consider a case when a naı̈ve worker would also leave (wH, b):8

c2 < −(1 − p)(wH − wL) + p(b̄ − b).

Then, the deviating firm is not better off as long as:

(2 1−¼
p + 2¼ + ¼(1 − p))× (y − wH − (1 − Ä)b̄) g

(1−¼
p + ¼ + ¼(1 − p))× (y − wH − (1 − Ä)b) ⇐⇒

(2 1−¼
p + ¼(3 − p))/(1−¼

p + ¼(2 − p)) g (y−wH−(1−Ä)b)
(y−wH−(1−Ä)b̄)

.

For (wL, b) to be offered in equilibrium, the deviation to high benefits should be unprofitable.

Such a deviation allows the firm to retain the naı̈ve workers that it hires in period 1 when:

c2 g p(wH − wL)− (1 − p)(b̄ − b),

but is nonetheless unprofitable if:

(¼ + ¼(1 − p))× (y − wL − (1 − Ä)b) g (2¼ + ¼(1 − p))× (y − wL − (1 − Ä)b̄) ⇐⇒

(3 − p)/(2 − p) f (y−wL−(1−Ä)b)
(y−wL−(1−Ä)b̄)

.

Given their beliefs, the condition for naı̈ve workers to accept wL in period 1 becomes:

8If naı̈ve workers remained in employment upon discovering (wH , b), this would increase the high-wage firms’

incentive to deviate to low benefits, making an augmenting equilibrium only more difficult to sustain.
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(1 + p)(wH − wL) f c1/p.

The ex-post PC of a naı̈ve worker determining wL is:

uN
1 (wL) = wL + p(wL + 2b̄) + (1 − p)(b + p(wH + b̄) + (1 − p)(wL + b)− c2) g 0.

In turn, the ex-post PC of a sophisticated worker searching for wH in period 1 that would

guarantee full labor market participation is:

uS
1(wH)− c1/p = 2(wH + b̄)− c1/p g 0.

Thus, in equilibrium, the sophisticated worker’s binding PC pins down wH, while the naı̈ve

worker’s binding PC determines wL. Note that as long as the resulting wages satisfy wH >

wL, then uN
1 (wL) = 0 implies uN

1 (wH) > 0.

A firm marginally reducing its wage offer below wL attracts no workers. In turn, a firm

marginally reducing its wage offer below wH satisfying uS
1(wH)− c1/p = 0 experiences a dis-

crete loss in profits if and only if wH − ϵ is rejected by sophisticated workers with pessimistic

beliefs in favor of further search for (wH, b̄). This is indeed the case when:

c1/p < 2(b̄ − b).

Otherwise, only a version of the sophisticated worker’s ex-post PC associated with partial

labor market participation (i.e., uS
1(wH) = 0) could hold in equilibrium. However, the im-

plied wH = −b̄ would necessarily contradict wH > wL, where wL is derived from the naı̈ve

worker’s PC, and thus we impose c1/p < 2(b̄ − b).

What about deviations to some wage offer different from wL or wH? Deviating to any

w < wL or w > wH can never be profitable.9 If there exists an offer w ∈ (wL, wH) which

combined with b̄ allows the firm to attract and retain both worker types, then this offer must

be dominated by (wH, b̄) due to the sophisticated workers’ pessimistic beliefs. Otherwise,

consider a wage offer w ∈ (wL, wH) that attracts only naı̈ve workers. When paired with low

benefits, any such offer is dominated by (wL, b), because even (wH, b) does not allow the firm

to retain naı̈ve workers. Denote by w̃ < wH the wage such that:

w̃ + b̄ = (vN
2 − c2) ⇐⇒ w̃ = pwH + (1 − p)wL − (1 − p)(b̄ − b)− c2.

9Offers with w < wL attract no workers, because a sophisticated worker would search further and a naı̈ve

worker would take up their outside option. In turn, deviating to some w > wH which is not accepted by

sophisticated workers due to their pessimistic beliefs, combined with either b or b̄, is dominated by (wL, b̄),

which is itself sub-optimal. Deviating to w > wH high enough so that it attracts (and retains) both sophisticated

and naı̈ve workers is dominated by (wH , b̄).
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That is, w̃ is the lowest wage that allows the firm to retain a naı̈ve worker when paired with

high benefits. Notice that if w̃ g wL, then the deviation to (w̃, b̄) is dominated by (wL, b̄),

which is itself sub-optimal. If w̃ < wL, then such an offer is rejected by a naı̈ve worker. Thus,

there is no room for a profitable deviation in terms of the wage offer.

To sum up, for such an augmenting equilibrium to exist, the following must hold simul-

taneously:10

(i) c1/p < 2(b̄ − b),

(ii) c1/p g (1 + p)(wH − wL),

(iii) (2 1−¼
p + (3 − p)¼)/((2 − p)¼) = (y−wL−(1−Ä)b)

(y−wH−(1−Ä)b̄)
,

(iv) c2 < p(b̄ − b)− (1 − p)(wH − wL),

(v) (2 1−¼
p + (3 − p)¼)/(1−¼

p + (2 − p)¼) g (y−wH−(1−Ä)b)
(y−wH−(1−Ä)b̄)

,

(vi) c2 g p(wH − wL)− (1 − p)(b̄ − b),

(vii) (3 − p)/(2 − p) f (y−wL−(1−Ä)b)
(y−wL−(1−Ä)b̄)

,

(viii) wL + p(wL + 2b̄) + (1 − p)(b + p(wH + b̄) + (1 − p)(wL + b)− c2) = 0,

(ix) 2(wH + b̄)− c1/p = 0.

Note that the above imply some interesting properties, in addition to those outlined in Lemma

A1. First, combining conditions (i) and (ix) implies that (wL + b) < 0, i.e. the low-wage,

low-benefit package must be exploitative in the sense that it delivers utility lower than the

worker’s outside option. Second, combining conditions (iv) and (vi) implies that (b̄ − b) >

(wH − wL), i.e. the wage differential that arises in such an equilibrium must be “small”.

When searching for parameter constellations under which this kind of equilibrium would

exist, I was only able to generate examples in which a single condition, typically condition

(v), fails by an arbitrarily small margin while all the other conditions hold. That is likely due

to the tension between conditions (v) and (vii) which capture that it is optimal for the firms

to pair wH, but not wL, with high benefits. Although these two conditions are not inherently

contradictory, in all the numerical examples I generated, only one of them could be satisfied

at a time, given the remaining conditions. In limiting cases, however, the margin by which

condition (v) fails is vanishingly small.11

10Note that c1/p < 2(b̄ − b) implies c1/p < 2((wH − wL) + (b̄ − b)), while c2 < −(1 − p)(wH − wL) + p(b̄ − b)

implies both c2 < p(b̄ − b) and c2 < p
(
(wH − wL) + (b̄ − b)

)
.

11For example, consider ¼ = 0.999, b̄ = 131.615, b = 0, c1 = 47.270, c2 = 85.427, Ä = 0.628, and y = 10.102,

which solve for p = 0.748, wH = −100.003, and wL = −100.043. Then, all conditions hold except for (v),

which fails by a margin of less than 0.05%.
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Based on these examples, notice that in the limit as ¼ → 1, the left-hand sides of conditions

(iii), (v), and (vii) coincide. Then, to avoid contradiction between (iii) and (vii), wH = wL must

hold. Consider a putative equilibrium where firms offer the same wage but differentiate their

benefits, with p denoting the fraction of firms offering high benefits. Then, correlation neglect

plays no role and the beliefs, as well as search rules, of naı̈ve and sophisticated workers

coincide. The above system of conditions simplifies considerably to:

(i∗) c2 < p(b̄ − b),

(ii∗) (3 − p)/(2 − p) = (y−w−(1−Ä)b)
(y−w−(1−Ä)b̄)

,

(iii∗) w + p(w + 2b̄) + (1 − p)(b + p(w + b̄) + (1 − p)(w + b)− c2) = 0,

which describe an equilibrium in which the workers of either type accept the first sampled

offer in period 1 and search again in period 2 if the realized benefits are low. The firms are

indifferent between retaining all workers they attracted in period 1 with b̄, and losing them

with b. There are no profitable deviations to either higher or lower wages. In this equilib-

rium, strictly dominant and dominated compensation packages coexist, but relative to an

augmenting equilibrium with wH > wL, the dominance is restricted to the benefit dimension

of an offer.

G.1 Remaining Derivations

Recall that naı̈ve workers searching again in period 2 upon discovering (wL, b) is a prerequi-

site for an augmenting equilibrium to exist (Lemma A1), while no worker has an incentive to

search further upon discovering (wH, b̄). Here, I consider alternative assumptions about the

expected behavior of naı̈ve workers off the equilibrium path, i.e. upon discovering (wL, b̄)

and (wH, b), which can be invoked to construct an augmenting equilibrium.

Naı̈ve workers leave upon observing (wL, b̄). A decision rule under which naı̈ve workers

leave low-paying jobs in period 2 irrespective of the realization of benefits must be inconsis-

tent with them accepting low-wage offers in period 1. This follows from Corollary 1.

Naı̈ve workers stay upon observing both (wL, b̄) and (wH, b). If only sophisticated workers

were to leave a job providing (wH, b), the high-wage firms would have a strictly greater in-

centive to deviate to low benefits, relative to the case considered above. More precisely, naı̈ve

workers stay upon discovering (wH, b) if:

c2 g −(1 − p)(wH − wL) + p(b̄ − b).
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Then, the deviation to low benefits is not profitable for a high-wage firm as long as:

(2 1−¼
p + (3 − p)¼)/(1−¼

p + (3 − p)¼) g (y−wH−(1−Ä)b)
(y−wH−(1−Ä)b̄)

.

Under alternative beliefs regarding off-path realizations, naı̈ve workers accept the first sam-

pled offer in period 1 when:

uN
1 (wH)− uN

1 (wL) =

(wH − wL) + p
(
(wH + b̄)− (wL + b̄)

)
+ (1 − p)

(
(wH + b)− (vN

2 − c2)
)
=

(2 + p2 − p)(wH − wL)− p(1 − p)(b̄ − b) + (1 − p)c2 f c1/p,

and their PC is binding when:

uN
1 (wL) = wL + p(wL + 2b̄) + (1 − p)(b + p(wH + b̄) + (1 − p)(wL + b)− c2) = 0.

The remaining conditions underlying such augmenting equilibrium coincide with those out-

lined above and thus it exists as long as the following hold simultaneously:

(i) c1/p < 2(b̄ − b),

(ii) c1/p g (2 + p2 − p)(wH − wL)− p(1 − p)(b̄ − b) + (1 − p)c2,

(iii) (2 1−¼
p + (3 − p)¼)/((2 − p)¼) = (y−wL−(1−Ä)b)

(y−wH−(1−Ä)b̄)
,

(iv) c2 g p(b̄ − b)− (1 − p)(wH − wL),

(v) c2 g p(wH − wL)− (1 − p)(b̄ − b),

(vi) c2 < p(b̄ − b),

(vii) (2 1−¼
p + (3 − p)¼)/(1−¼

p + (3 − p)¼) g (y−wH−(1−Ä)b)
(y−wH−(1−Ä)b̄)

,

(viii) (3 − p)/(2 − p) f (y−wL−(1−Ä)b)
(y−wL−(1−Ä)b̄)

,

(ix) wL + p(wL + 2b̄) + (1 − p)(b + p(wH + b̄) + (1 − p)(wL + b)− c2) = 0,

(x) 2(wH + b̄)− c1/p = 0.
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