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Abstract

When searching for an option with multiple attributes, some of which might be diffi-

cult to evaluate ex ante, the possibility to learn those attributes over time and conduct

‘on-the-job’ search is an important determinant of the consumer’s optimal search strategy

as well as the firm’s optimal contract design. I analyse a model where firms’ offers consist

of an observable component (‘wages’, or ‘prices’) and a hidden component (‘benefits’, or

‘quality’) that the individual learns only after she has accepted an offer. In a setting where

the agents cannot infer the value of hidden benefits from the observable wage, those indi-

viduals who overestimate the option value of searching on the job (’naifs’) adopt a search

strategy with a suboptimally low reservation wage and, consequently, may get stuck in in-

ferior jobs. Turning to equilibrium analysis, I demonstrate that a pure-strategy equilibrium

with inefficiently low benefits is easier to sustain than an equilibrium with socially desirable

high benefits, even though the firms make greater profits in the latter case. When different

agent types disagree about the option value of searching on the job, there may also exist

asymmetric pure-strategy equilibria, in which low wages are paired with high benefits, and

vice versa. The logic behind this result is very different from the theory of compensating

differentials, however.

JEL: D43, D83, D91, J31, J32, J64

Keywords: consumer search, on-the-job search, hidden attributes, shrouded attributes,

naivete

1 Introduction

Most economic decisions require individuals to compare complex, multidimensional alternatives

and think their way through many possible contingencies. When consumers are boundedly ratio-
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nal, i.e. they do not have unlimited information processing capabilities, a better informed party

might exploit this by making certain (‘headline’) attributes of an alternative appear attractive,

but shrouding other (‘hidden’) attributes (Gabaix and Laibson, 2006).1

Even though boundedly rational consumers may prefer an option with attractive headline

attributes initially, it is natural to imagine that they will eventually learn the total utility they

derive from choosing it. Will the consumers stick with the choice they know and understand, or

will they search again for a better alternative? How is the option to search further ‘on the job’

reflected in the initial search strategy? How does it affect the incentives of the providers offering

complex, multidimensional alternatives? These questions appear meaningful across a variety of

contexts, but remain unexplored in the current literature (see the review below).

In this paper, I analyse a dynamic search problem when alternatives are characterised by a

headline as well as a hidden attribute. An individual performs random, sequential search with

perfect recall, comparing only the headline attributes of the alternatives she encounters. Once

she accepts one of the offers, she additionally learns the hidden attribute of the alternative she

selected. Subsequently, the individual has an option to search for a better alternative on the

job, or to stick with her current choice.

Supposing that search costs increases on the job, I make a distinction between ‘sophisticated’

agents, who anticipate the increase, and ‘näıve’ agents, who do not. Naiveté about future search

cost might arise from time-inconsistent preferences or loss aversion, thus capturing a broad range

of prevalent behavioural biases. Performing a partial-equilibrium analysis, I confirm the intuition

that an individual who underestimates her future search costs, overestimates the option value of

searching on the job. Consequently, she adopts a suboptimally low threshold for accepting an

offer initially and may get stuck with an inferior alternative. I show that while the welfare loss

associated with following a suboptimal search strategy is larger for individuals receiving offers

with better headline attributes, it can be either increasing or decreasing in the level of initial

search cost, depending on the distribution of both headline and hidden attributes.

To endogenise the optimal offers made by the firms, I analyse a setting in which profit-

maximising firms make their offers to a population of sophisticated and näıve individuals. It

turns out that a pure-strategy equilibrium with inefficiently poor hidden attributes is easier to

sustain than an equilibrium with socially desirable hidden attributes, even though the firms make

greater profits in the latter case. The reason behind it is that with the hidden attribute being

observable only after the acceptance of an offer, the firms have a greater incentive to ’surprise’

an individual with a poor hidden attribute rather than with a generous one. There may also

1Empirical examples of sellers exploiting insufficient attention paid by the consumers to the product’s hidden

attributes range from printer toner pricing (Gabaix and Laibson, 2006) to mutual fund fee structures (Barber,

Odean, and Zheng, 2005), mortgage pricing (Campbell, 2006), and design of retail investment products (Célérier

and Vallée, 2017). See Heidhues and Kőszegi (2018) for a recent review of the related literature in behavioural

industrial organisation and Wilson (2010) for a model of obfuscation with fully rational consumers.
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exist asymmetric pure-strategy equilibria, in which relatively unattractive headline attributes

are paired with generous hidden attributes, and vice versa. The logic behind this result is very

different from the one underlying the theory of compensating differentials (Rosen, 1986), which

relies on the substitutability between the two components of an offer.

A particular contractual agreement that I use as an application of on-the-job search with

hidden attributes is a multidimensional compensation package. Over the last two decades, the

generosity of social security benefits has been substantially reduced in most developed countries,

resulting in greater importance of private insurance provisions. Perhaps the starkest and most

universal example is the rise in importance of private pensions (OECD, 2019). Consequently,

in 2020, only 69% of total compensation received by an average employee in the US came in

the form of wages, with the remaining 31% corresponding to various benefits, most importantly

health insurance, paid leave, and retirement benefits.2 The proportion of total compensation

received in the form of benefits is higher among high-earners and public sector employees.

As there is abundant evidence that a typical household is ill-equipped to evaluate complex

financial products (e.g. Beshears, Choi, Laibson, and Madrian, 2018; Campbell, 2016; Lusardi

and Mitchell, 2014), the implications of a model that allows job offers to have a hidden component

should be relevant for the regulation of labour markets, and the multidimensional compensation

contracts in particular.

Related literature

This paper builds on two, thus far largely independent, strands of the literature. First, I study

the employer incentives to offer jobs with either good or bad hidden attributes building on

the literature in behavioural industrial organisation focusing on the design of products with

shrouded attributes, such as add-on prices. This literature, starting with Ellison (2005) and

Gabaix and Laibson (2006), has studied a range of topics that arise when firms engage in one-

shot competition by choosing their perfectly observable headline price as well as imperfectly

observable additional price, see Heidhues and Kőszegi (2018) for a recent review. Nonetheless,

the dynamics of competition when firms choose the hidden attributes of their products remain

largely unexplored.3 In settings where consumers can switch providers, even at a cost, the static

incentive to exploit naiveté as much as feasible is relaxed by the risk of losing the business of a

2Compiled from the data of US Bureau of Labor Statistics. Accessed 8.03.2021.
3An exception is Johnen (2020), who studies dynamic competition between firms who learn private information

about their customers’ degree of sophistication by observing their past usage patterns and subsequently target

differential offers at consumers they know to be sophisticated and näıve. The consumers, however, remain

oblivious to the fact that they are being exploited. Heidhues, Kőszegi, and Murooka (2021) analyse a dynamic

model where the firms offer an initial price and a switching price. Although consumers have ample opportunities

to switch and observe all current and future prices perfectly, they may procrastinate on switching due to naiveté

about their time inconsistency.
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customer who realises they are being exploited. Arguably, this dynamic consideration is far from

negligible in the industries that feature prominently in the literature as relevant applications,

that is the credit card, banking, and mobile phone industries. Thus accounting for the possibility

that an agent learns the value of the hidden attribute over time and might search for a better

alternative ’on the job’ constitutes the main theoretical innovation of this paper.

In that strand of the literature, the most closely related paper is Gamp and Krähmer (2018),

who introduced costly consumer search into the model of deceptive competition. In their model,

sophisticated consumers learn both price and quality of a product while searching, but näıve

consumers learn (and compare) prices only. The market equilibrium features coexistence of

firms that are ‘candid’ and offer a product of high quality and those that are ‘deceptive’ and

offer a product of low quality. Somewhat counterintuitively, diminishing search frictions may

have a detrimental impact on consumer welfare, because the markup of candid firms disappears

in the limit, driving the product of high quality out of the market. In line with previous studies,

Gamp and Krähmer (2018) analyse an essentially static model, whereby a consumer gets stuck

with a product they selected initially.

Second, I model consumer search behaviour in the spirit of the extensive literature on job

search (Rogerson, Shimer, and Wright, 2005). By now, there are already several papers that

incorporate various considerations from economics and psychology into the search framework and

derive policy predictions specific to the assumed biases.4 Relative to this strand of the literature,

the contribution of this paper is to model the benefit component of a job offer as a hidden

attribute, which allows to draw novel policy implications when job offers are multidimensional

and individuals find some dimensions easier to compare than others.

In related work, Bubb and Warren (2020) develop a theory of employer-sponsored retirement

plan design, when workers may display two separate behavioural characteristics. First, although

the benefit component of a remuneration package is irrelevant in a rational model, present-

biased workers either value its commitment features (if they are sophisticated) or overvalue the

employer’s matching contributions (if they are näıve). Second, if the default contribution rate is

sticky and workers ignore this, the employer has an incentive to design the default contribution

rate in a way that minimises worker savings, which reduces the matching contribution. In a

dataset covering employer-sponsored pension plans in the US, Bubb and Warren (2020) find that

4DellaVigna and Paserman (2005) derive and test predictions regarding the impact of impatience on exit rates

from unemployment, depending on whether the time discounting is exponential or hyperbolic. Paserman (2008)

estimates structurally the extent of hyperbolic discounting by setting up a model of job search with endogenous

search effort and calibrating it to the data on duration of unemployment spells and accepted wages. Spinnewijn

(2015) analyses the optimal design of unemployment insurance when job seekers have biased perceptions of the

probability of finding a job. DellaVigna, Lindner, Reizer, and Schmieder (2017) estimate a model of endogenous

job search effort with reference-dependent preferences utilising a reform of the unemployment insurance system

in Hungary.
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the design of approximately 75% of plans is consistent with their theory of a profit-maximising,

rather than paternalistic, employer. Their analysis assumes away any search frictions or learning.

2 The model

Consider the following model of search and learning in which offers have hidden attributes. Time

is discrete and finite, t = 1, 2. In period 1, an individual searches for a job for the first time,

performing random, sequential search with perfect recall until she accepts an offer. Each search

imposes a fixed cost c1 > 0. Upon accepting an offer, the individual derives utility from being in

employment, thus learning the value of the associated hidden attribute. In period 2, she decides

whether or not to continue searching on the job. If the agent is not searching on the job, she

derives the same utility from being in employment as in period 1. Otherwise, she searches on

the job until she accepts an alternative offer. Then, the agent derives utility from being in new

employment in period 2.

Suppose that searching on the job imposes a greater cost of c2 > c1. An increase in search

cost while on the job can be due to standard economic reasons, such as a higher opportunity

cost of time (Burdett, 1978), but it could also reflect psychological factors that lower the propen-

sity to engage in further search while on the job, such as time-inconsistent preferences or loss

aversion (see e.g. Karle, Schumacher, and Vølund (2021)). To the extent that these alternative

mechanisms generate behaviour that is observationally equivalent to an increase in search cost,

the model permits a broad range of interpretations.

The total utility from being in employment consists of two components - an observable

attribute w (‘wage’) and an unobservable (hidden) attribute θ. An individual who is sampling

job offers can perfectly observe and compare their observable attributes. However, she only

learns the hidden attribute of a particular offer after accepting it. For an individual i working

at firm k, the total utility from being employed in a single period is:

uik = wk + θik

The agent’s objective is to maximise the sum of utilities from being employed in two periods,

net of her search costs. The value of the outside option (staying out of the labour market) is set

equal to 0.

Let φ(w) denote the density function describing the distribution of wage offers. Further,

suppose that the hidden attribute θ is determined jointly by an idiosyncratic match quality ε

and a discretionary wage component b (‘benefits’) chosen by the employer:

θik = bk + εik
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For simplicity, suppose that εik is drawn from a symmetric distribution over the interval [−ε̄, ε̄] for

some ε̄ > 0. Thus the idiosyncratic match quality has a mean normalised to 0. The employer can

be either ‘benevolent’ or ‘exploitative’ in their choice of benefits, bk ∈ {b, b̄} for some constants

b̄ > b > 0.

3 Search behaviour

In this section, I analyse search behaviour of an agent facing an exogenously given distribution

of job offers consisting of observable and hidden attributes. As in Gamp and Krähmer (2018),

I focus on searching individuals who fail to appreciate the correlation between w and b, even

though they have correct beliefs regarding the unconditional distributions of wages and hidden

attributes. In other words, in order to keep the benefits component truly a ’hidden’ attribute,

it is assumed that an individual does not update her prior belief about the probability of an

employer being either benevolent or exploitative based on the wage she is offered.

More formally, the agents studied here are analogy-based reasoners (Jehiel, 2005), who in re-

sponse to the complexity of their strategic environment bundle the decision nodes of employers

choosing what wages and benefits to offer into two analogy classes and best-respond to the aver-

age behaviour within each analogy class. Although the searching individuals display correlation

neglect and are unable to deduce the value of the hidden attribute from the wage offer, they

fully internalise the fact that they will learn the value of the hidden attribute upon acceptance

of an offer.

A small but growing literature incorporates various types of psychological biases into models

of costly search. Building on these studies, I allow the individuals in period 1 to be either

sophisticated or näıve regarding the future cost of searching on the job. More precisely, while

a sophisticated individual correctly perceives the future cost of search to be c2 > c1, a näıve

individual fails to foresee the increase in search costs once the first offer is accepted and expects

the future cost of search to be equal to c1. Thus, the search strategy of a sophisticated agent

reflects the impact of hidden attributes on dynamic search, while the search strategy of a naif

captures an additional impact of overoptimistic beliefs about the option value of on-the-job

search. Distinguishing between naifs and sophisticates defined in this way allows to focus on the

dynamics of the model induced by the possibility to search on the job, which constitutes the

main novelty of this paper.

The purpose of the following partial-equilibrium analysis is to answer the following questions.

How do the hidden attributes and naiveté affect the agent’s search strategy and ultimately her

labour market outcomes? Does naiveté harm certain groups of individuals, e.g. those with higher

overall search costs, to a greater degree than others? Solving the model backwards, I derive a

search strategy adopted by either type. Subsequently, I present some comparative static results
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regarding the magnitude of the welfare losses associated with following a näıve search strategy.

Period 2. Individual i employed at firm k derives (and observes) the total utility of being

employed uik = wk + θik. If the individual searches on the job, her value function of sampling a

wage offer w is:

v2(w) = max {w + E[θ] ; v2 − c2}

where v2 =
∫
w
v2(w)φ(w)dw. The first expression inside the bracket represents the expected

utility from accepting the offer. The second expression represents the expected utility from

rejecting the offer and searching once more. Notice that v2(w) is piecewise linear in w, taking a

constant value of v2 − c2 for low w and strictly increasing for higher values of w. Consequently,

the optimal search strategy is characterised by a cutoff rule with a reservation wage R2 which

prescribes to continue searching until the first offer with w ≥ R2 is sampled (McCall, 1970).

Thus the agent’s search behaviour is fully characterised by the optimal reservation wage. For

all w < R2, v2(w) = v2 − c2, while for all w ≥ R2, v2(w) = w + E[θ]. Combining this with the

indifference at the reservation wage, R2 + E[θ] = v2 − c2, yields:

∫
w

v2(w)φ(w)dw = (R2 + E[θ]) · P[w < R2] +

∫
w≥R2

(w + E[θ])φ(w)dw

= R2 · P[w < R2] +

∫
w≥R2

wφ(w)dw + E[θ]

= R2 + E[θ] + c2

which solves for:

c2 =

∫
w≥R2

(
w −R2

)
φ(w)dw (1)

Intuitively, the optimal reservation wage R2 equalises the marginal cost of search with the

marginal benefit of search. Since the right-hand side of the above equality is strictly decreasing

in R2, the optimal reservation wage is uniquely determined.

Lemma 1 specifies when an employed individual engages in on-the-job search, depending on

her realised utility from being in current employment.

Lemma 1: In period 2, the worker stays in current employment (searches on the job) when

uik = wk + θik ≥ (<) R2 + E[θ].
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This observation mirrors the result of McCall (1970), who defines a ‘discouraged’ worker as one

who does not engage in job search at all, because her outside option already provides utility at

least corresponding to accepting the optimal reservation wage.

From now on, I will impose for notational convenience that E[θ] = 0. This expression will

then be endogenised in Section 4.

Period 1. The optimal search strategy in period 1 (during the initial job search) depends on

the anticipated behaviour once in employment. Even though both types internalise the fact that

they will learn the offer’s hidden attribute once on the job, the näıve individuals fail to foresee

that their search costs will increase to c2 in period 2. Formally, depending on the type, the

beliefs in period 1 are ĉ2 ∈ {c1, c2} and the agent expects her future self to adopt a reservation

wage R̂2 satisfying:

ĉ2 =
∫
w≥R̂2

(
w − R̂2

)
φ(w)dw

Since c1 < c2, R
N
2 > RS

2 = R2, with the superscripts N and S referring to naifs and sophisticates,

respectively. This yields the following observation.

Lemma 2: In period 1, a näıve agent overestimates her future propensity to search on the job.

Specifically, for realisations uik ∈ [RS
2 , R

N
2 ) she expects to search for a different job, but actually

doesn’t.

How is this biased perception reflected in the search strategy in period 1? The value function

of sampling an offer with wage w is now:

v1(w) = max {u1(w), v1 − c1}

where:

u1(w) =
(
w + E[θ]

)
+ P[w + θ ≥ R̂2] ·

(
w + E[θ | θ ≥ R̂2 − w]

)
+ P[w + θ < R̂2] ·

(
v̂2 − ĉ2

)

v1 =
∫
w
v1(w)φ(w)dw, and the variables R̂2, v̂2, ĉ2 depend on the beliefs regarding future search

cost. Conditional on accepting the offer, the agent expects to obtain the utility of w + E[θ].

Furthermore, if the realised utility from being employed turns out to exceed the perceived cutoff

R̂2, the agent expects to stay in the same employment and not engage in on-the-job search.

Otherwise, she expects to search on the job, until an offer paying at least R̂2 is found.
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Note that the difference between the sophisticated and näıve agents materialises via their

perceived utility from accepting an offer, u1(w). Three observations are immediate. First, since

RN
2 > RS

2 , näıve agents underestimate the probability of staying in the same employment or,

conversely, they overestimate the probability of searching on the job for any offer sampled in

period 1. Second, they overestimate the utility from accepting employment, conditional on

staying in the same job, represented by w + E[θ | θ ≥ R̂2 − w]. Third, they overestimate the

option value of on-the-job search by overestimating the value from searching as well as not taking

into account the increase in search costs. This can be demonstrated as follows:

For all w ≥ RN
2 , vN2 (w) = vS2 (w) = w + E[θ]

For all w ∈ [RS
2 , R

N
2 ), vN2 (w) = vN2 − c1 = RN

2 + E[θ] > vS2 (w) = w + E[θ]

For all w < RS
2 , vN2 (w) = vN2 − c1 > vS2 (w) = vS2 − c2 = RS

2 + E[θ]

Overall, as vN2 > vS2 and c1 < c2, (vN2 − c1) > (vS2 − c2).
Next, I show that the sum of these effects implies that naifs overestimate their utility from

accepting any offer w:

uN1 (w) > uS1 (w) ⇐⇒

P[w + θ ≥ RN
2 ] ·

(
w + E[θ | θ ≥ RN

2 − w]
)

+ P[w + θ < RN
2 ] ·

(
vN2 − c1

)
>

> P[w + θ ≥ RS
2 ] ·
(
w + E[θ | θ ≥ RS

2 − w]
)

+ P[w + θ < RS
2 ] ·
(
vS2 − c2

)
Using the fact that RN

2 > RS
2 , expand the right-hand side (RHS) of the inequality:

RHS = P[w + θ ≥ RN
2 ] ·

(
w + E[θ | θ ≥ RN

2 − w]
)

+ P[RN
2 > w + θ ≥ RS

2 ] ·
(
w + E[θ |RN

2 − w > θ ≥ RS
2 − w]

)
+ P[w + θ < RS

2 ] ·
(
vS2 − c2

)
Then, uN1 (w) > uS1 (w) ⇐⇒

P[w + θ < RN
2 ] ·

(
vN2 − c1

)
>

P[RN
2 > w + θ ≥ RS

2 ] ·
(
w + E[θ |RN

2 − w > θ ≥ RS
2 − w]

)
+ P[w + θ < RS

2 ] ·
(
vS2 − c2

)
⇐⇒

(
vN2 − c1

)
> (1− ρ)

(
w + E[θ |RN

2 − w > θ ≥ RS
2 − w]

)︸ ︷︷ ︸
∈[RS

2 ,R
N
2 )

+ ρ
(
vS2 − c2

)
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where ρ = P[w+θ < RS
2 ] / P[w+θ < RN

2 ] ∈ (0, 1) as long as both probabilities are positive. Since

(vN2 −c1) = RN
2 , the above inequality is indeed strict for any such ρ. The next observation follows.

Lemma 3: A näıve agent strictly overestimates the utility from accepting any job offer.

A natural conjecture is that a näıve agent would be too quick to accept a job offer in period

1, given her biased forecast of future search behaviour. As it turns out, that is indeed the case,

which I demonstrate in several steps.

First, the optimal search strategy in period 1 is also given by a cutoff rule as long as

d u1(w)/dw > 0.

P[w + θ ≥ R̂2] =

∫
R̂2−w

ψ(θ)dθ

E[θ | θ ≥ R̂2 − w] =

∫
R̂2−w

θψ(θ)dθ /

∫
R̂2−w

ψ(θ)dθ

u1(w) =
(
w + E[θ]

)
+ w ·

∫
R̂2−w

ψ(θ)dθ +

∫
R̂2−w

θψ(θ)dθ +
(
v̂2 − ĉ2

)
·
∫ R̂2−w

ψ(θ)dθ

Then:

d u1(w)/dw = 1 + P[w + θ ≥ R̂2] + w ·
[
− ψ(R̂2 − w)(−1)

]
+
[
− (R̂2 − w)ψ(R̂2 − w)(−1)

]
+
(
v̂2 − ĉ2

)[
ψ(R̂2 − w)(−1)

]
= 1 + P[w + θ ≥ R̂2] + ψ(R̂2 − w)

[
R̂2 − (v̂2 − ĉ2)

]︸ ︷︷ ︸
=0

> 0

After establishing that u1(w) is strictly increasing in w, proceeding as in the analysis of the

period-2 search rule yields the condition for the optimal reservation wage in period 1, R1:

c1 =

∫
w≥R1

(
u1(w)− u1(R1)

)
φ(w)dw (2)

Second, since d u1(w)/dw = 1+P[w+θ ≥ R̂2] and RN
2 > RS

2 , we have
d uN

1 (w)

dw
<

d uS
1 (w)

dw
. Thus

for any w > R:

uN1 (w)− uN1 (R) < uS1 (w)− uS1 (R)

Third, recall that:
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c1 =
∫
w≥RN

1

(
uN1 (w)− uN1 (RN

1 )
)
φ(w)dw =

∫
w≥RS

1

(
uS1 (w)− uS1 (RS

1 )
)
φ(w)dw

and suppose (by contradiction) that RN
1 ≥ RS

1 , which would imply that a näıve agent is more

picky then her sophisticated counterpart. Then:∫
w≥RS

1

(
uS1 (w)− uS1 (RS

1 )
)
φ(w)dw =

=
∫
w≥RN

1

(
uS1 (w)− uS1 (RS

1 )
)
φ(w)dw +

∫ RN
1

w=RS
1

(
uS1 (w)− uS1 (RS

1 )
)
φ(w)dw ≥

≥
∫
w≥RN

1

(
uS1 (w)− uS1 (RN

1 )
)
φ(w)dw +

∫ RN
1

w=RS
1

(
uS1 (w)− uS1 (RS

1 )
)
φ(w)dw ≥

≥
∫
w≥RN

1

(
uS1 (w)− uS1 (RN

1 )
)
φ(w)dw >

>
∫
w≥RN

1

(
uN1 (w)− uN1 (RN

1 )
)
φ(w)dw

A contradiction. Thus we must have RN
1 < RS

1 and the final result of this section follows.

Lemma 4: A näıve agent adopts a suboptimally low reservation wage when searching initially,

that is RN
1 < RS

1 .

In short, a näıve agent accepts too many inferior job offers, because she overestimates the

option value of searching on the job. Next, I analyse how the welfare loss from following such a

suboptimal search strategy varies with particular worker characteristics.

Comparative statics

In this section, I present two comparative statics results regarding the magnitude of the welfare

loss associated with following a suboptimal search strategy. Specifically, I examine the impact

of the level of initial search costs and the distribution of wages from which the agent is sampling

her offers.

First, consider how the effects of naiveté vary across populations of otherwise identical agents

characterised by different initial search costs, i.e. c1 < c′1 < c2.
5 Naturally, greater c1 implies a

lower reservation wage for period 1, because the right-hand side of the condition

c1 =
∫
w≥R1

(
u1(w)− u1(R1)

)
φ(w)dw

5The implications of varying period-2 search cost are immediate. The greater c2, the larger the discrepancy

in period-1 search rule between sophisticates and naifs and thus the welfare loss associated with naiveté.
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is strictly decreasing in R1:

dRHS

dR1

= −(u1(R1)− u1(R1))φ(R1) +

∫
w≥R1

−u′1(R1)φ(w)dw

= −u′1(R1) · P[w ≥ R1] < 0

Recall from above that d u1(w)/dw = 1 + P[w + θ ≥ R̂2] > 0 and therefore

dRHS
dR1

= −
(
1 + P[R1 + θ ≥ R̂2]

)
· P[w ≥ R1]

Given that RS
1 > RN

1 and RN
2 > RS

2 , the slope of RHS can be either steeper or flatter for näıve

individuals, depending on the underlying distributions of w and θ. In particular, |dRHS
dRS

1
| > |dRHS

dRN
1
|

if and only if the following holds:(
1 + P[θ ≥ RS

2 −RS
1 ]
)
/
(
1 + P[θ ≥ RN

2 −RN
1 ]
)

> P[w ≥ RN
1 ] / P[w ≥ RS

1 ]

where both sides of the inequality are greater than 1.

Note that if the above is satisfied, then for c′1 > c1, (RS′
1 −RN ′

1 ) < (RS
1 −RN

1 ). On the other

hand, if the inequality is reversed, we have |dRHS
dRS

1
| < |dRHS

dRN
1
| and (RS′

1 − RN ′
1 ) > (RS

1 − RN
1 ).

Finally, RS
2 , R

N
2 are invariant to changes in c1.

These conditions reflect the fact that the impact of naiveté on the sensitivity of the optimal

cutoff R1 to changes in the initial search cost c1 materialises via two channels. First, overesti-

mating the option value of searching on the job naifs are more likely to accept any offer in period

1, resulting in a cutoff RN
1 that is relatively insensitive to changes in c1. Second, anticipating

the future increase in search costs sophisticates are more picky in period 1, resulting in a cutoff

RS
1 that is relatively insensitive to changes in c1.

If the first (static) channel dominates, then an increase in the search cost creates a larger

wedge between the cutoff rules adopted by sophisticates and naifs, i.e. (RS′
1 −RN ′

1 ) > (RS
1 −RN

1 ).

This implies that the welfare loss from naiveté is increasing in c1. In contrast, if the second (dy-

namic) channel dominates, then an increase in the search cost results in a smaller wedge between

the cutoff rules and the welfare loss from naiveté decreases. Thus depending on the underlying

distributions for w and θ, populations with higher initial search cost (e.g. inexperienced, not as

financially or technically savvy workers) may experience either greater or smaller welfare losses

from naiveté. These predictions are summarised in the following corollary.

Corollary 1: If the following holds at the cutoff rules adopted by the sophisticated and näıve

agents, respectively:
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(
1 + P[θ ≥ RS

2 −RS
1 ]
)
/
(
1 + P[θ ≥ RN

2 −RN
1 ]
)

< (>) P[w ≥ RN
1 ] / P[w ≥ RS

1 ]

then the welfare loss from naiveté is increasing (decreasing) in the initial search cost c1.

Second, turn to the issue of how the effects of naiveté vary across otherwise identical agents

sampling from different wage distributions. Specifically, assume that the wage distribution cap-

tured by the density function φ?(w) first-order stochastically dominates the one captured by

φ(w). Naturally, under φ?(w), the reservation wage in period 1 increases, because the right-hand

side (RHS) of the optimality condition

c1 =
∫
w≥R1

(
u1(w)− u1(R1)

)
φ(w)dw

is strictly greater under φ?(w) than φ(w).

Observe that for a fixed R1, the increase in RHS caused by the shift from φ(w) to φ?(w) is

more pronounced, the steeper u1(·). It has already been shown that
d uN

1 (w)

dw
<

d uS
1 (w)

dw
, because

for sophisticated agents the initially accepted wage w is a stronger determinant of the overall

utility from accepting an offer. This implies:

RS?
1 −RS

1 > RN?
1 −RN

1 ⇐⇒
(
RS?

1 −RN?
1

)
>
(
RS

1 −RN
1

)
which yields the following result.

Corollary 2: The welfare loss from naiveté is greater for agents who sample offers from a first-

order stochastically dominant distribution of wages.

In other words, accepting inferior offers too quickly has larger negative consequences when the

tail of the wage distribution is thicker. Of course, the above refers to an absolute welfare loss

from naiveté, not the agent’s overall welfare. It may well be the case that näıve agents sampling

from a dominant wage distribution are ultimately better off than their counterparts receiving

lower offers, despite the fact that they suffer a greater welfare loss due to naiveté.

4 Optimal offers

Having illustrated the differences in search strategies adopted by näıve and sophisticated agents,

in this section I endogenise the offers made by hiring firms by characterising equilibria of the

following game. The firms simultaneously choose the wage and benefits they will offer to search-

ing workers, committing the same compensation package offers for both periods 1 and 2. The

worker’s problem is as outlined in the previous section. There is a unit mass of both workers

and firms.
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Let the equilibrium be defined as a profile of strategies for the workers and the firms, such

that all players behave optimally given their beliefs. Every firm holds beliefs consistent with

the workers’ search strategies and the other firms’ offers. Recall that both sophisticated and

näıve workers are analogy-based reasoners, which implies that although they have correct beliefs

regarding the marginal distributions of offered wages and benefits, they fail to see a connection

between the wage offer and the expected level of benefits. In other words, the workers mistakenly

perceive the (hidden) benefits to be distributed independently of the (observed) wage offer. In

addition, naifs underestimate their future cost of searching on the job, while sophisticates take

into account the correct future search cost when sampling the offers initially. This notion of an

equilibrium is similar to a weak perfect Bayesian equilibrium, although both worker types are

analogy-based reasoners and naifs adopt a search strategy that turns out to be suboptimal ex

post.

4.1 Deterministic setting

First, consider a variant of the model in which ε̄→ 0, so that there is no role for match-specific

shocks. Offering a compensation package (w, b) costs the firm w+(1−τ)b per period, if accepted

by a worker. Here, τ ∈ [0, 1) represents possible tax advantages or public subsidies to employer

benefits.6 Firm k produces yk > 0 units of a numeraire good per hired worker using a constant-

returns-to-scale technology. Thus the profit from hiring a worker for firm k is given by:

πk = yk − w − (1− τ)b

Since the worker’s utility aggregates received wages and benefits, it is socially desirable for the

firms to offer high benefits b̄. To see this, note that a zero-profit compensation package has

w = yk − (1− τ)b and provides the worker with utility:

uik = w + b = yk + τb

which is clearly maximised when b = b̄.

For the moment, consider a problem of a firm offering a compensation package to a population

of homogeneous workers, taking the distribution of other firms’ offers as given. In period 2, the

worker who has accepted the offer initially stays in employment of firm k if:

uik = wk + bk ≥ R2 + E[θ]

where R2 is given by equation (1). In period 1, the worker accepts the offer if:

6For example, contributions into a workplace pension scheme receive an automatic tax relief in the UK. As of

2020, 15 OECD countries have implemented direct financial incentives to contribute to private pensions, including

matching contributions and fixed subsidies from the government (OECD, 2020).
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u1(wk) ≥ u1(R1) ⇐⇒ wk ≥ R1

where R1 is given by equation (2). It is now easy to see that for any firm looking to hire a

worker in the first place, wk ≥ R1 is a necessary condition which may be slack at the optimum.

Condition wk + bk ≥ R2 + E[θ] needs to be satisfied only if the firm wishes to keep the worker

on for period 2, but whenever it does, the condition is optimally binding. Note that the role of

generous benefits is to encourage the worker to stay in employment of the same firm, while the

wage determines whether or not the worker accepts the job offer in the first place. This is true

for both sophisticated and näıve individuals.

Proceeding further, suppose that all firms are equally productive (yk = y > 0 for all k)

and that fraction λ ∈ (0, 1) of workers are näıve and the rest are sophisticated. What does an

equilibrium look like in this case? Focusing on symmetric equilibria in pure strategies, consider

a situation when all firms offer some w = w∗ and b = b∗. Then, since the workers of either

type correctly perceive the (degenerate) distributions of offered wages and benefits, there are

no differences in behaviour and outcomes of näıve and sophisticated workers. In period 1, a

worker searches exactly once and accepts employment as long as 2(w∗+b∗)−c1 ≥ 0. The worker

anticipates (correctly) that she will not search on the job and stay in the same employment for

two periods.

It is easy to see that conditional on b∗, all firms would offer the same wage equal to some R1.

Offering a higher wage would not affect the firm’s hiring probability or the worker’s decision to

stay, while offering a lower wage would result in the worker rejecting the offer. In equilibrium,

this uniform wage has to make the workers exactly indifferent between accepting employment

and not entering the labour market, implying w∗ = c1/2 − b∗. This is reminiscent of the main

result in Diamond (1971), where the equilibrium distribution of prices is also degenerate.

Under what conditions can a socially desirable outcome with high benefits be sustained in

equilibrium? Suppose that b∗ = b̄. Then, a firm that deviates and offers bk = b is worse off if

it loses the worker even though it would prefer to employ the worker in both periods, that is

when w∗ + b̄− c2 > w∗ + b and 2(y −w∗ − (1− τ)b̄) ≥ y −w∗ − (1− τ)b.7 If either one of these

conditions fails, there does not exist an equilibrium in which all firms offer generous benefits. In

contrast, an equilibrium with b∗ = b always exists (provided that the firms make non-negative

profit), because by deviating to b̄ a firm would be strictly worse off. This is due to the fact

that with benefits being unobservable prior to acceptance of the contract, the firm offering gen-

erous benefits still has to offer a wage of w∗ = c1/2 − b in order to attract any workers. Then,

deviating to generous benefits raises the firm’s cost without affecting the worker’s decision to

stay in current employment. The condition for the firms to make non-negative profit in this case

7Under such unilateral deviation, there are no workers left in the market for the deviating firm to re-hire in

period 2.
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is y−w∗−(1−τ)b = y+τb−c1/2 ≥ 0. These observations are summarised in the following result.

Proposition 1: In a deterministic setting, a symmetric pure-strategy equilibrium in which

all firms offer low benefits (b∗ = b) exists as long as y + τb ≥ c1/2. A symmetric pure-

strategy equilibrium in which all firms offer high benefits (b∗ = b̄) exists if b̄ − b > c2 and

y+ τ b̄ ≥ (1− τ)(b̄− b) + c1/2. In all such equilibria, the distribution of wage offers is degenerate

with w∗ = c1/2− b∗.

When the distribution of offers is degenerate, no worker expects to search while on the job and the

difference between sophisticates and naifs becomes inconsequential. We can therefore interpret

Proposition 1 as capturing the impact of analogy-based reasoning, or correlation neglect, on

the incentives of firms to offer either bad or good hidden attributes. Whenever the firms make

non-negative profit in the case they offer low benefits, and thus an equilibrium with b∗ = b exists,

an equilibrium with (socially desirable) high benefits exists only if two additional conditions are

met. First, the cost of searching on the job cannot be too high. Otherwise, a firm could deviate

to offering low benefits without losing a hired worker. Second, the firms must actually derive a

higher profit from employing the worker for both periods rather than letting the worker leave

after one period of employment. In that sense, equilibria with high benefits are more difficult to

sustain. Finally, note that when the profits are non-negative in a low-benefit equilibrium and a

high-benefit equilibrium exists, the firms are making strictly greater profits in the high-benefit

equilibrium due to the associated tax advantages (τ > 0). Thus imperfect observability of the

offered benefits by the workers can be detrimental to the firms.

Even though the firms are homogeneous, one might wonder whether there exists an equilib-

rium with more than one wage offer, since naifs and sophisticates adopt different search strategies

when the distribution of offers is non-degenerate. Following the logic in Albrecht and Axell (1984)

and the discussion above, note that when the distribution of offers is non-degenerate and we have

RS
1 > RN

1 , no firm would post a wage offer other than RS
1 or RN

1 . Then, the firms that post

wk = RS
1 hire both types of workers that contact them, while the firms that post a lower wage

wk = RN
1 attract naifs only. Equilibrium can support differential wage offers, as long as the

expected profits associated with both offers are equal.

Suppose that fraction p ∈ [0, 1] of firms offer wage w1 and the remaining share of firms offer

wage w2 > w1. Then, naifs accept even the lower wage offer if:

uN1 (w1) ≥ puN1 (w1) + (1− p)uN1 (w2)− c1 ⇐⇒ c1 ≥ (1− p)(uN1 (w2)− uN1 (w1))

Sophisticates, on the other hand, search until they encounter the higher wage offer if:

c1 < (1− p)(uS1 (w2)− uS1 (w1))
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As argued in Section 3, uN1 (w2)− uN1 (w1) < uS1 (w2)− uS1 (w1) and thus the above conditions are

not contradictory. In equilibrium, w2 makes a sophisticated agent exactly indifferent between

accepting employment and leaving the labour market:

(1− p)uS1 (w2)− c1 = 0 (3)

In contrast, a näıve agent enters the labour market when:

puN1 (w1) + (1− p)uN1 (w2)− c1 ≥ 0

This condition is automatically satisfied as a strict inequality when w2 is determined by the

sophisticate’s indifference condition and wages and benefits are restricted to be non-negative.

(Recall from Section 3 that uN1 (w) > uS1 (w).)

When search is random, each firm is contacted by a worker with equal probability. Condi-

tional on being contacted by a worker, the expected profit associated with either offer is:

π(w2) = {1 + P[w2 + b(w2) ≥ R2 + E[b]]}
(
y − w2 − (1− τ)b(w2)

)
π(w1) = λ{1 + P[w1 + b(w1) ≥ R2 + E[b]]}

(
y − w1 − (1− τ)b(w1)

)
where b(w) are benefits associated with wage offer w. The above implicitly rules out the pos-

sibility to re-hire more workers in period 2, but for the moment I consider a class of ‘sticky’

equilibria in which workers never leave initially accepted jobs.

What combinations of wages and benefits can arise in asymmetric equilibria? Consider the

following four possibilities.

• b(w1) = b(w2) = b̄ or b(w1) = b(w2) = b

Since there is no new information to learn on the job, both sophisticates and naifs expect

to stay in initially accepted employment with probability 1, which implies uS1 (w) = uN1 (w)

for any wage offer w. As a result, all workers initially adopt the same search strategy and

thus there does not exist an equilibrium with differential wage offers when firms do not

differentiate their benefit offers.

• b(w1) = b and b(w2) = b̄

Being analogy-based reasoners, the workers expect to encounter an offer of (w1, b) with

probability p2, (w1, b̄) with probability p(1 − p), (w2, b̄) with probability (1 − p)2, and

(w2, b) with probability (1− p)p.

Recall that for differential wage offers to coexist in equilibrium, RS
1 > RN

1 is required. Since

both types of agents acquire the same information during search and are analogy-based
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reasoners, the only way in which sophisticates and naifs can adopt different reservation

wages in period 1 is if they hold different beliefs about the value of on-the-job search for at

least some realisations of (w, b). Further, as c2 > c1, for any realisation it is the naifs who

perceive on-the-job search to be (weakly) more beneficial. Let’s consider all (perceived)

realisations in turn.

First, independent of the perception of future search costs, no worker expects to search

further once she encountered an offer of (w2, b̄). That is because further search can yield

no benefit, along any dimension of the offer.

Second, naifs have to believe that they will engage in on-the-job search for a realisation

of (w1, b). Otherwise, both worker types would expect (correctly) that the probability of

searching on the job is 0. Letting RN
2 = max{E[w]− c1;w2− c1/(1−p)}+E[b], notice that

a naif does not only overvalue the option to search on the job, but also expects to adopt

a different search strategy in that for a wider range of parameters a naif expects to search

until a high-wage offer is encountered.

Third, in the case when b(w2) = b̄ in (supposed) equilibrium, workers have to actually

search on the job for a realisation of (w2, b). Otherwise, the high-wage firms could profitably

deviate to b without losing the worker. If sophisticated workers expect to search on the

job for a realisation of (w2, b), they also do so for a realisation of (w1, b). This already

implies that there does not exist a sticky equilibrium with b(w1) = b and b(w2) = b̄, in

which workers always stay in the same employment for period 2. Furthermore, for both

realisations with low benefits, naifs also expect to search further. Thus, the only realisation

for which naifs can possibly hold wrong beliefs is (w1, b̄).

In the appendix, I consider all parametrisations that capture how the two types expect to

search in period 2, if they engage in on-the-job search. Importantly, all of these specifica-

tions result in a contradiction, indicating that there cannot exist an equilibrium in which

low wages are paired with low benefits, but high wages are paired with high benefits. The

reason for this is that it is infeasible to support a decision rule under which naifs (erro-

neously) expect to search on the job when current employment offers low wage paired with

high benefits, but nonetheless accept low-paying jobs during the initial search. The reali-

sation (w1, b̄) was nonetheless the only candidate for which naifs could hold wrong beliefs.

As one can see, the logic behind non-existence of this type of equilibrium is very different

than what would be suggested by the theory of compensating differentials (Rosen, 1986).

• b(w1) = b̄ and b(w2) = b

The workers (sophisticated and näıve) expect to encounter an offer of (w1, b̄) with prob-

ability p2, (w1, b) with probability p(1 − p), (w2, p) with probability (1 − p)2, and (w2, b̄)
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with probability (1− p)p.

As before, we have:

RS
2 = max{E[w + b]− c2;w2 + E[b]− c2/(1− p)}

and a worker accepts the first sampled offer while searching on the job if c2 ≥ (1− p)(w2−
w1). A worker stays in the same employment for period 2 provided that w + b ≥ RS

2 .

Regarding specific realisations of wage-benefit pairs, no worker expects to search further

once she has received an offer of (w2, b̄) and naifs have to believe they will search on the

job if (w1, b) realises. Moreover, for b(w1) = b̄ to be part of an equilibrium, a worker has

to actually leave a job paying (w1, b). Then, we are left with three possible combinations

whereby sophisticates’ and naifs’ beliefs about future on-the-job search disagree. Specifi-

cally, naifs might wrongly believe that they will search on the job for a realisation of (w1, b̄),

or (w2, b), or both.

While all the possible cases are considered in the appendix, here I provide calculations un-

derlying the case that does not result in a contradiction. Specifically, consider parametri-

sations under which naifs are overoptimistic about searching on the job for a realisation of

(w2, b) only:

RS
2 < RN

2 ≤ w1 + b̄

RS
2 ≤ w2 + b < RN

2

Moreover, when searching on the job, both types expect to accept the first encountered

offer:

c2 > c1 ≥ (1− p)(w2 − w1)

Then RS
2 = E[w + b]− c2 and RN

2 = E[w + b]− c1, and the above become:

RS
2 ≤ w2 + b ⇐⇒ c2 ≥ −p(w2 − w1) + p(b̄− b)

RN
2 > w2 + b ⇐⇒ c1 < −p(w2 − w1) + p(b̄− b)

and:

RN
2 ≤ w1 + b̄ ⇐⇒ c1 ≥ (1− p)(w2 − w1)− (1− p)(b̄− b)
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Both types of workers search on the job for a realisation of (w1, b) if:

RS
2 > w1 + b ⇐⇒ c2 < (1− p)(w2 − w1) + p(b̄− b)

Then:

uS1 (w1) = (w1 + E[b]) + p(w1 + b̄) + (1− p)(E[w + b]− c2)

uS1 (w2) = 2(w2 + E[b])

and sophisticates search until they find w2 in period 1 if the following holds:

c1 < (1− p)(uS1 (w2)− uS1 (w1)) ⇐⇒

c1 < (1− p)(w2 − w1) + (1− p)(w2 − pw1 − (1− p)E[w])− (1− p)p(b̄− E[b]) + (1− p)2c2

For naifs:

uN1 (w1) = (w1 + E[b]) + p(w1 + b̄) + (1− p)(E[w + b]− c1)

uN1 (w2) = (w2 + E[b]) + p(w2 + b̄) + (1− p)(E[w + b]− c1)

and:

c1 ≥ (1− p)(uN1 (w2)− uN1 (w1)) ⇐⇒ c1 ≥ (1− p2)(w2 − w1)

So far, we have not found a contradiction. Moreover, the set of inequalities above reduces

to:

(i) c1 < (1−p)(w2−w1)+(1−p)(w2−pw1− (1−p)E[w])− (1−p)p(b̄−E[b])+(1−p)2c2

(ii) c1 < −p(w2 − w1) + p(b̄− b)

(iii) c1 ≥ (1− p2)(w2 − w1)

(iv) c2 < (1− p)(w2 − w1) + p(b̄− b)

(v) c2 ≥ −p(w2 − w1) + p(b̄− b)
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Then, in expectation firms earn:

π(w2) = 2[y − w2 − (1− τ)b]
(
λ+

(1− λ)

(1− p)
)

π(w1) = 2λ[y − w1 − (1− τ)b̄]
(
λ+

(1− λ)

(1− p)
)

where the last term captures the number of times each firm is approached by a worker,

näıve or sophisticated. The equal profits condition implies:

w2 = (1− λ)y + λw1 + λ(1− τ)b̄− (1− τ)b

Moreover, in equilibrium w2 must satisfy (3), which implies:

c1 = 2(1− p)(w2 + E[b])

The two equalities above can be used to represent two free variables (e.g. w2 and p)

as a function of the third one (w1). Then, if there exists such w1 ≥ 0 that satisfies all

inequalities listed above, we have found an equilibrium with a non-degenerate distribution

of wages and benefits.8

In the appendix, I show that the above is the only possible combination of strategies and

beliefs for which equilibria in which low wages are paired with high benefits (and vice

versa) may exist. In such equilibria, both sophisticated and näıve agents expect to stay in

the same employment if they discover that a job offers high benefits. Nonetheless, while

sophisticates foresee (correctly) that they will remain in a high-wage job with low benefits,

naifs expect (erroneously) to search further once low benefits have realised, even if the

wage is high. When searching in period 1, sophisticates search until they have sampled

a high-wage offer, and then remain in employment for two periods. Overestimating the

option value of on-the-job search, naifs accept both low- and high-wage offers in period 1,

expecting to search again if low benefits were to realise.

Interestingly, naifs get ’stuck’ in high-wage, low-benefits jobs, which are also accepted by

sophisticates. On the other hand, they hold correct beliefs about the propensity to stay

in low-wage, high-benefit jobs, which are not considered at all during the initial search by

the sophisticates. Being analogy-based reasoners, sophisticates are unwilling to take the

risk of accepting a low-paying job and possibly having to search again at a higher cost.

8Using numerical simulations, it can be shown that the set of exogenous parameters for which the above two

equalities and five inequalities are met simultaneously is indeed non-empty.
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From the firms’ perspective, low-wage jobs attract a smaller mass of consumers, but allow

the employer to generate greater profits per hired worker, resulting in equivalent total

profits. Thus, the employer’s cost of providing a compensation package consisting of a

low wage and high benefits must be lower than the cost of a compensation package with

a high wage and low benefits. However, due to the existence of tax advantages to offering

workplace benefits (τ > 0) it is not immediately clear whether workers accepting low-wage

offers are necessarily worse off than those on high-wage jobs.

The results of the analysis above are summarised in the following.

Proposition 2: In a deterministic setting, a pure-strategy equilibrium with differential wage

offers may only exist when lower wages are paired with high benefits and higher wages with low

benefits. There does not exist an equilibrium in which lower wages are paired with lower benefits

or in which different wage offers are bundled with the same benefits.

In contrast to symmetric equilibria with a degenerate distribution of wages and benefits char-

acterised in Proposition 1, the existence of asymmetric equilibria relies on the presence of both

näıve and sophisticated workers who adopt different strategies when searching for a job initially.

Proposition 2 is therefore more useful for understanding how heterogeneous beliefs about future

search costs translate into worker’s search strategies and firms’ incentives to offer particular

compensation packages, conditional on searching individuals displaying a form of correlation

neglect.

5 Future work

The above analysis is still incomplete and leaves room for asking how robust are the above

findings, which are limited to a class of ’sticky’ equilibria. What about situations, in which some

workers leave employment on the equilibrium path and can be re-hired in period 2? What if the

firms are allowed to adjust their offers in period 2?

It may also be informative to introduce uncertainty into the model. One could, for example,

consider a dimension of uncertainty with ex ante resolution (i.e. before the choice of a player’s

strategy), as in models where firms are heterogeneous in their productivity (Van Den Berg,

2003). Alternatively, uncertainty could be resolved ex post, as in models with idiosyncratic

match quality (Gamp and Krähmer, 2018).

22



Appendix

Derivation of Proposition 2

This appendix contains all calculations underlying the claims made in Proposition 2.

b(w1) = b and b(w2) = b̄

Recall that in this case, the only realisation for which naifs can possibly hold wrong beliefs is

(w1, b̄). This occurs when:

RS
2 ≤ w1 + b̄ < RN

2

Consider the following cases separately:

a) c2 > c1 ≥ (1− p)(w2 − w1)

This implies that RS
2 = E[w + b]− c2 and RN

2 = E[w + b]− c1.

Then:

RS
2 ≤ w1 + b̄ ⇐⇒ c2 ≥ (1− p)(w2 − w1)− p(b̄− b)

RN
2 > w1 + b̄ ⇐⇒ c1 < (1− p)(w2 − w1)− p(b̄− b)

which guarantees that naifs hold wrong beliefs regarding the realisation (w1, b̄).

Note, however, that we cannot simultaneously have c1 ≥ (1 − p)(w2 − w1) and c1 <

(1− p)(w2 − w1)− p(b̄− b).

b) c2 ≥ (1− p)(w2 − w1) > c1

This implies RS
2 = E[w + b]− c2 and RN

2 = w2 + E[b]− c1/(1− p).

Then:

RS
2 ≤ w1 + b̄ ⇐⇒ c2 ≥ (1− p)(w2 − w1)− p(b̄− b)

RN
2 > w1 + b̄ ⇐⇒ c1 < (1− p)(w2 − w1)− p(1− p)(b̄− b)

guarantees that naifs hold wrong beliefs regarding the realisation (w1, b̄).

Sophisticates actually search on the job for a realisation of (w2, b) when:
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RS
2 > w2 + b ⇐⇒ c2 < (1− p)(b̄− b)− p(w2 − w1)

this also guarantees that sophisticates (as well as naifs) expect to search for a realisation

of (w1, b).

Then:

uS1 (w1) = (w1 + E[b]) + (1− p)(w1 + b̄) + p(E[w + b]− c2)

uS1 (w2) = (w2 + E[b]) + (1− p)(w2 + b̄) + p(E[w + b]− c2)

and sophisticates search until they find w2 in period 1 if the following holds:

c1 < (1− p)(uS1 (w2)− uS1 (w1)) ⇐⇒ c1 < (2− p)(w2 − w1)

For naifs, we have:

uN1 (w1) = (w1 + E[b]) + (w2 + E[b]− c1/(1− p))

uS1 (w2) = (w2 + E[b]) + (1− p)(w2 + b̄) + p(w2 + E[b]− c1/(1− p))

and:

c1 ≥ (1− p)(uN1 (w2)− uN1 (w1)) ⇐⇒ c1 ≥ (1−p)
p

(w2 − w1) + (1− p)2(b̄− b)

However, for p ∈ (0, 1) we cannot simultaneously have the above and c1 < (1−p)(w2−w1).

c) (1− p)(w2 − w1) > c2 > c1

This implies RS
2 = w2 + E[b]− c2/(1− p) and RN

2 = w2 + E[b]− c1/(1− p).

Then:

RS
2 ≤ w1 + b̄ ⇐⇒ c2 ≥ (1− p)(w2 − w1)− p(1− p)(b̄− b)

RN
2 > w1 + b̄ ⇐⇒ c1 < (1− p)(w2 − w1)− p(1− p)(b̄− b)

guarantees that naifs hold wrong beliefs regarding the realisation (w1, b̄).

Sophisticates actually search on the job for a realisation of (w2, b) when:
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RS
2 > w2 + b ⇐⇒ c2 < (1− p)2(b̄− b)

this also guarantees that sophisticates (as well as naifs) expect to search for a realisation

of (w1, b).

Then:

uS1 (w1) = (w1 + E[b]) + (1− p)(w1 + b̄) + p(w2 + E[b]− c2/(1− p))

uS1 (w2) = (w2 + E[b]) + (1− p)(w2 + b̄) + p(w2 + E[b]− c2/(1− p))

and sophisticates search until they find w2 in period 1 if the following holds:

c1 < (1− p)(uS1 (w2)− uS1 (w1)) ⇐⇒ c1 < (2− p)(w2 − w1)

For naifs, we have:

uN1 (w1) = (w1 + E[b]) + (w2 + E[b]− c1/(1− p))

uS1 (w2) = (w2 + E[b]) + (1− p)(w2 + b̄) + p(w2 + E[b]− c1/(1− p))

and:

c1 ≥ (1− p)(uN1 (w2)− uN1 (w1)) ⇐⇒ c1 ≥ (1−p)
p

(w2 − w1) + (1− p)2(b̄− b)

But this condition results in contradiction, just as in case b).

b(w1) = b̄ and b(w2) = b

In order to limit the number of cases to consider, the calculations below suppose that a worker

never searches on a job offering high wage and low benefits. Nevertheless, this does not affect

the statement of Proposition 2.

First:

RS
2 ≤ w1 + b̄ < RN

2

RS
2 < RN

2 ≤ w2 + b
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a) c2 > c1 ≥ (1− p)(w2 − w1)

=⇒ RS
2 = E[w + b]− c2 and RN

2 = E[w + b]− c1.

Then:

RS
2 ≤ w1 + b̄ ⇐⇒ c2 ≥ (1− p)(w2 − w1)− (1− p)(b̄− b)

RN
2 > w1 + b̄ ⇐⇒ c1 < (1− p)(w2 − w1)− (1− p)(b̄− b)

and:

RN
2 ≤ w2 + b ⇐⇒ c1 ≥ −p(w2 − w1) + p(b̄− b)

Note, however, that we cannot simultaneously have c1 ≥ (1 − p)(w2 − w1) and c1 <

(1− p)(w2 − w1)− (1− p)(b̄− b).

b) c2 ≥ (1− p)(w2 − w1) > c1

=⇒ RS
2 = E[w + b]− c2 and RN

2 = w2 + E[b]− c1/(1− p).

Then:

RS
2 ≤ w1 + b̄ ⇐⇒ c2 ≥ (1− p)(w2 − w1)− (1− p)(b̄− b)

RN
2 > w1 + b̄ ⇐⇒ c1 < (1− p)(w2 − w1)− (1− p)2(b̄− b)

and:

RN
2 ≤ w2 + b ⇐⇒ c1 ≥ (1− p)p(b̄− b)

Both types of workers search on the job for a realisation of (w1, b) if:

RS
2 > w1 + b ⇐⇒ c2 < (1− p)(w2 − w1) + p(b̄− b)

Then:

uS1 (w1) = (w1 + E[b]) + p(w1 + b̄) + (1− p)(E[w + b]− c2)

uS1 (w2) = 2(w2 + E[b])
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and sophisticates search until they find w2 in period 1 if the following holds:

c1 < (1− p)(uS1 (w2)− uS1 (w1)) ⇐⇒

c1 < (1− p)(w2 − w1) + (1− p)(w2 − pw1 − (1− p)E[w])− p(1− p)(b̄− E[b]) + (1− p)2c2

For naifs:

uN1 (w1) = (w1 + E[b]) + (w2 + E[b]− c1/(1− p))

uN1 (w2) = 2(w2 + E[b])

and:

c1 ≥ (1− p)(uN1 (w2)− uN1 (w1)) ⇐⇒ 0 ≥ (1− p)(w2 − w1)

which is a contradiction.

c) (1− p)(w2 − w1) > c2 > c1

=⇒ RS
2 = w2 + E[b]− c2/(1− p) and RN

2 = w2 + E[b]− c1/(1− p).

Then:

RS
2 ≤ w1 + b̄ ⇐⇒ c2 ≥ (1− p)(w2 − w1)− (1− p)2(b̄− b)

RN
2 > w1 + b̄ ⇐⇒ c1 < (1− p)(w2 − w1)− (1− p)2(b̄− b)

and:

RN
2 ≤ w2 + b ⇐⇒ c1 ≥ (1− p)p(b̄− b)

Both types of workers search on the job for a realisation of (w1, b) if:

RS
2 > w1 + b ⇐⇒ c2 < (1− p)(w2 − w1) + p(1− p)(b̄− b)

Then:

uS1 (w1) = (w1 + E[b]) + p(w1 + b̄) + (1− p)(w2 + E[b]− c2/(1− p))

uS1 (w2) = 2(w2 + E[b])
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and sophisticates search until they find w2 in period 1 if the following holds:

c1 < (1− p)(uS1 (w2)− uS1 (w1)) ⇐⇒

c1 < (1− p)(w2 − w1) + (1− p)(w2 − E[w])− p(1− p)(b̄− E[b]) + (1− p)c2

For naifs:

uN1 (w1) = (w1 + E[b]) + (w2 + E[b]− c1/(1− p))

uN1 (w2) = 2(w2 + E[b])

and:

c1 ≥ (1− p)(uN1 (w2)− uN1 (w1)) ⇐⇒ 0 ≥ (1− p)(w2 − w1)

which yields the same contradiction as in b).

Thus there does not exist an equilibrium in which low wages are paired with high benefits,

and naifs are overoptimistic about searching further for a realisation of (w1, b̄) but not (w2, b̄).

Second:

RS
2 < RN

2 ≤ w1 + b̄

RS
2 ≤ w2 + b < RN

2

a) c2 > c1 ≥ (1− p)(w2 − w1)

=⇒ RS
2 = E[w + b]− c2 and RN

2 = E[w + b]− c1.

Then:

RS
2 ≤ w2 + b ⇐⇒ c2 ≥ −p(w2 − w1) + p(b̄− b)

RN
2 > w2 + b ⇐⇒ c1 < −p(w2 − w1) + p(b̄− b)

and:

RN
2 ≤ w1 + b̄ ⇐⇒ c1 ≥ (1− p)(w2 − w1)− (1− p)(b̄− b)

Both types of workers search on the job for a realisation of (w1, b) if:
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RS
2 > w1 + b ⇐⇒ c2 < (1− p)(w2 − w1) + p(b̄− b)

Then:

uS1 (w1) = (w1 + E[b]) + p(w1 + b̄) + (1− p)(E[w + b]− c2)

uS1 (w2) = 2(w2 + E[b])

and sophisticates search until they find w2 in period 1 if the following holds:

c1 < (1− p)(uS1 (w2)− uS1 (w1)) ⇐⇒

c1 < (1− p)(w2 − w1) + (1− p)(w2 − pw1 − (1− p)E[w])− (1− p)p(b̄− E[b]) + (1− p)2c2

For naifs:

uN1 (w1) = (w1 + E[b]) + p(w1 + b̄) + (1− p)(E[w + b]− c1)

uN1 (w2) = (w2 + E[b]) + p(w2 + b̄) + (1− p)(E[w + b]− c1)

and:

c1 ≥ (1− p)(uN1 (w2)− uN1 (w1)) ⇐⇒ c1 ≥ (1− p2)(w2 − w1)

So far, we have not found a contradiction. Moreover, the set of inequalities above reduces

to:

(i) c1 < (1−p)(w2−w1)+(1−p)(w2−pw1− (1−p)E[w])− (1−p)p(b̄−E[b])+(1−p)2c2

(ii) c1 < −p(w2 − w1) + p(b̄− b)

(iii) c1 ≥ (1− p2)(w2 − w1)

(iv) c2 < (1− p)(w2 − w1) + p(b̄− b)

(v) c2 ≥ −p(w2 − w1) + p(b̄− b)

Then:

π(w2) = 2[y − w2 − (1− τ)b]

π(w1) = 2λ[y − w1 − (1− τ)b̄]
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and equal profits imply:

w2 = (1− λ)y + λw1 + λ(1− τ)b̄− (1− τ)b

Moreover, in equilibrium w2 must satisfy (3), which implies:

c1 = 2(1− p)(w2 + E[b])

The two equalities above can be used to represent two free variables (e.g. w2 and p)

as a function of the third one (w1). Then, if there exists such w1 ≥ 0 that satisfies all

inequalities listed above, we have found an equilibrium with a non-degenerate distribution

of wages and benefits.

b) c2 ≥ (1− p)(w2 − w1) > c1

=⇒ RS
2 = E[w + b]− c2 and RN

2 = w2 + E[b]− c1/(1− p).

Then:

RS
2 ≤ w2 + b ⇐⇒ c2 ≥ −p(w2 − w1) + p(b̄− b)

RN
2 > w2 + b ⇐⇒ c1 < (1− p)p(b̄− b)

and:

RN
2 ≤ w1 + b̄ ⇐⇒ c1 ≥ (1− p)(w2 − w1)− (1− p)2(b̄− b)

Both types of workers search on the job for a realisation of (w1, b) if:

RS
2 > w1 + b ⇐⇒ c2 < (1− p)(w2 − w1) + p(b̄− b)

Then:

uS1 (w1) = (w1 + E[b]) + p(w1 + b̄) + (1− p)(E[w + b]− c2)

uS1 (w2) = 2(w2 + E[b])

and sophisticates search until they find w2 in period 1 if the following holds:

30



c1 < (1− p)(uS1 (w2)− uS1 (w1)) ⇐⇒

c1 < (1− p)(w2 − w1) + (1− p)(w2 − pw1 − (1− p)E[w])− (1− p)p(b̄− E[b]) + (1− p)2c2

For naifs:

uN1 (w1) = (w1 + E[b]) + p(w1 + b̄) + (1− p)(w2 + E[b]− c1/(1− p))

uN1 (w2) = (w2 + E[b]) + p(w2 + b̄) + (1− p)(w2 + E[b]− c1/(1− p))

and:

c1 ≥ (1− p)(uN1 (w2)− uN1 (w1)) ⇐⇒ c1 ≥ (1− p2)(w2 − w1)

which contradicts c1 < (1− p)(w2 − w1).

c) (1− p)(w2 − w1) > c2 > c1

=⇒ RS
2 = w2 + E[b]− c2/(1− p) and RN

2 = w2 + E[b]− c1/(1− p).

Then:

RS
2 ≤ w2 + b ⇐⇒ c2 ≥ (1− p)p(b̄− b)

RN
2 > w2 + b ⇐⇒ c1 < (1− p)p(b̄− b)

and:

RN
2 ≤ w1 + b̄ ⇐⇒ c1 ≥ (1− p)(w2 − w1)− (1− p)2(b̄− b)

Both types of workers search on the job for a realisation of (w1, b) if:

RS
2 > w1 + b ⇐⇒ c2 < (1− p)(w2 − w1) + p(b̄− b)

Then:

uS1 (w1) = (w1 + E[b]) + p(w1 + b̄) + (1− p)(w2 + E[b]− c2/(1− p))

uS1 (w2) = 2(w2 + E[b])
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and sophisticates search until they find w2 in period 1 if the following holds:

c1 < (1− p)(uS1 (w2)− uS1 (w1)) ⇐⇒

c1 < (1− p2)(w2 − w1)− (1− p)p(b̄− E[b]) + (1− p)c2

For naifs:

uN1 (w1) = (w1 + E[b]) + p(w1 + b̄) + (1− p)(w2 + E[b]− c1/(1− p))

uN1 (w2) = (w2 + E[b]) + p(w2 + b̄) + (1− p)(w2 + E[b]− c1/(1− p))

and:

c1 ≥ (1− p)(uN1 (w2)− uN1 (w1)) ⇐⇒ c1 ≥ (1− p2)(w2 − w1)

which again contradicts c1 < (1− p)(w2 − w1).

Thus we cannot rule out that there exists an equilibrium in which low wages are paired with

high benefits, and naifs are overoptimistic about searching further for a realisation of (w2, b) but

not (w1, b̄).

Third:

RS
2 ≤ w1 + b̄ < RN

2

RS
2 ≤ w2 + b < RN

2

a) c2 > c1 ≥ (1− p)(w2 − w1)

=⇒ RS
2 = E[w + b]− c2 and RN

2 = E[w + b]− c1.

Then:

RS
2 ≤ w1 + b̄ ⇐⇒ c2 ≥ (1− p)(w2 − w1)− (1− p)(b̄− b)

RN
2 > w1 + b̄ ⇐⇒ c1 < (1− p)(w2 − w1)− (1− p)(b̄− b)

RS
2 ≤ w2 + b ⇐⇒ c2 ≥ −p(w2 − w1) + p(b̄− b)

RN
2 > w2 + b ⇐⇒ c1 < −p(w2 − w1) + p(b̄− b)

32



Both types of workers search on the job for a realisation of (w1, b) if:

RS
2 > w1 + b ⇐⇒ c2 < (1− p)(w2 − w1) + p(b̄− b)

However, c1 < (1− p)(w2 − w1)− (1− p)(b̄− b) contradicts c1 ≥ (1− p)(w2 − w1).

b) c2 ≥ (1− p)(w2 − w1) > c1

=⇒ RS
2 = E[w + b]− c2 and RN

2 = w2 + E[b]− c1/(1− p).

Then:

RS
2 ≤ w1 + b̄ ⇐⇒ c2 ≥ (1− p)(w2 − w1)− (1− p)(b̄− b)

RN
2 > w1 + b̄ ⇐⇒ c1 < (1− p)(w2 − w1)− (1− p)2(b̄− b)

RS
2 ≤ w2 + b ⇐⇒ c2 ≥ −p(w2 − w1) + p(b̄− b)

RN
2 > w2 + b ⇐⇒ c1 < p(1− p)(b̄− b)

Both types of workers search on the job for a realisation of (w1, b) if:

RS
2 > w1 + b ⇐⇒ c2 < (1− p)(w2 − w1) + p(b̄− b)

Then:

uS1 (w1) = (w1 + E[b]) + p(w1 + b̄) + (1− p)(E[w + b]− c2)

uS1 (w2) = 2(w2 + E[b])

and sophisticates search until they find w2 in period 1 if the following holds:

c1 < (1− p)(uS1 (w2)− uS1 (w1)) ⇐⇒

c1 < (1− p)(w2 − w1) + (1− p)(w2 − pw1 − (1− p)E[w])− (1− p)p(b̄− E[b]) + (1− p)2c2

For naifs:

uN1 (w1) = (w1 + E[b]) + (w2 + E[b]− c1/(1− p))

uN1 (w2) = (w2 + E[b]) + p(w2 + b̄) + (1− p)(w2 + E[b]− c1/(1− p))
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and:

c1 ≥ (1− p)(uN1 (w2)− uN1 (w1)) ⇐⇒ c1 ≥ (w2 − w1) + p(b̄− E[b])

which contradicts c1 < (1− p)(w2 − w1).

c) (1− p)(w2 − w1) > c2 > c1

=⇒ RS
2 = w2 + E[b]− c2/(1− p) and RN

2 = w2 + E[b]− c1/(1− p).

Then:

RS
2 ≤ w1 + b̄ ⇐⇒ c2 ≥ (1− p)(w2 − w1)− (1− p)2(b̄− b)

RN
2 > w1 + b̄ ⇐⇒ c1 < (1− p)(w2 − w1)− (1− p)2(b̄− b)

RS
2 ≤ w2 + b ⇐⇒ c2 ≥ p(1− p)(b̄− b)

RN
2 > w2 + b ⇐⇒ c1 < p(1− p)(b̄− b)

Both types of workers search on the job for a realisation of (w1, b) if:

RS
2 > w1 + b ⇐⇒ c2 < (1− p)(w2 − w1) + p(1− p)(b̄− b)

Then:

uS1 (w1) = (w1 + E[b]) + p(w1 + b̄) + (1− p)(w2 + E[b]− c2/(1− p))

uS1 (w2) = 2(w2 + E[b])

and sophisticates search until they find w2 in period 1 if the following holds:

c1 < (1− p)(uS1 (w2)− uS1 (w1)) ⇐⇒

c1 < (1− p2)(w2 − w1)− (1− p)p(b̄− E[b]) + (1− p)c2

For naifs:

uN1 (w1) = (w1 + E[b]) + (w2 + E[b]− c1/(1− p))

uN1 (w2) = (w2 + E[b]) + p(w2 + b̄) + (1− p)(w2 + E[b]− c1/(1− p))
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and:

c1 ≥ (1− p)(uN1 (w2)− uN1 (w1)) ⇐⇒ c1 ≥ (w2 − w1) + p(b̄− E[b])

which again contradicts c1 < (1− p)(w2 − w1).

Thus there does not exist an equilibrium in which low wages are paired with high benefits,

and naifs are overoptimistic about searching further for a realisation of (w1, b̄) as well as (w2, b̄).
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Heidhues, P. and B. Kőszegi (2018): “Behavioral Industrial Organization,” in Handbook of Behav-

ioral Economics: Applications and Foundations 1, Elsevier, vol. 1, 517–612.

36



Jehiel, P. (2005): “Analogy-Based Expectation Equilibrium,” Journal of Economic Theory, 123, 81–

104.

Johnen, J. (2020): “Dynamic Dompetition in Deceptive Markets,” The RAND Journal of Economics,

51, 375–401.

Karle, H., H. Schumacher, and R. Vølund (2021): “Consumer Loss Aversion and Scale-

Dependent Psychological Switching Costs,” CESifo Working Paper.

Lusardi, A. and O. S. Mitchell (2014): “The Economic Importance of Financial Literacy: Theory

and Evidence,” Journal of Economic Literature, 52, 5–44.

McCall, J. J. (1970): “Economics of Information and Job Search,” The Quarterly Journal of Eco-

nomics, 113–126.

OECD (2019): Pensions at a Glance 2019, OECD Publishing, Paris.

——— (2020): Financial Incentives for Funded Private Pension Plans 2020, OECD Publishing, Paris.

Paserman, M. D. (2008): “Job Search and Hyperbolic Discounting: Structural Estimation and Policy

Evaluation,” The Economic Journal, 118, 1418–1452.

Rogerson, R., R. Shimer, and R. Wright (2005): “Search-Theoretic Models of the Labor Market:

A Survey,” Journal of Economic Literature, 43, 959–988.

Rosen, S. (1986): “The Theory of Equalizing Differences,” Handbook of Labor Economics, 1, 641–692.

Spinnewijn, J. (2015): “Unemployed but Optimistic: Optimal Insurance Design with Biased Beliefs,”

Journal of the European Economic Association, 13, 130–167.

Van Den Berg, G. J. (2003): “Multiple Equilibria and Minimum Wages in Labor Markets with In-

formational Frictions and Heterogeneous Production Technologies,” International Economic Review,

44, 1337–1357.

Wilson, C. M. (2010): “Ordered Search and Equilibrium Obfuscation,” International Journal of

Industrial Organization, 28, 496–506.

37


	Introduction
	The model
	Search behaviour
	Optimal offers
	Deterministic setting

	Future work

