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Abstract

The empirical literature on happiness finds that employment significantly con-
tributes to well-being. We propose a dynamic model that explains why individuals
may nonetheless be reluctant to pick up low-paid work. Accepting low-paid work
will put them in an adverse position in future wage bargaining, as employers could
infer the individual’s low reservation wage from his working history. Employers will
exploit their knowledge offering low wages to this individual in the future. There-
fore, employees with low reservation wage strategically opt into unemployment to
signal a high reservation wage.

Keywords: strategic unemployment, asymmetric information, wage bargaining,
happiness
JEL classification: D82, J30, J64

1 Introduction

A standard assumption in the economics literature is that there is a significant disutility

from work. However, the empirical literature on happiness and unemployment suggests
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that this disutility of work does not exist for the majority of workers (see Frey and
Stutzer, 2002, for an overview). A typical finding is that unemployment spells affect
happiness in an adverse way that goes beyond the loss in income on average. In other
words, even when the income level is controlled for, unemployment correlates with sub-
stantial unhappiness (Clark and Oswald, 1994; Winkelmann and Winkelmann, 1998;
Frijters et al., 2004, 2006; Clark et al., 2006).!

At first sight, these empirical findings result in a number of counterfactual theoretical
predictions. For example, the average person would be willing to work for less than
the unemployment benefit. Moreover, the typical surplus from an employment relation
would be high. Assuming Nash bargaining between workers and firms, this surplus
manifests itself in pure profits and in wages; the distribution between the two is driven
by the relative size of the bargaing powers. Since pure profits are not high empirically
(Hagedorn and Manovskii, 2005), the bargaining power of workers ought to be close to
one. In turn, in a search and matching framework (Mortensen and Pissarides, 1994;
Pissarides, 1985, 2000), this means that the macroeconomic fluctations of vacancies and
unemployment rates are low (Hagedorn and Manovskii, 2005).

All these predictions do not match what is commonly observed. This calls for a theory
in which employees typically behave as if they suffer from a significant disutility of work,
even if working in fact creates utility for most of them. In this paper, we provide such a
theory building on the asymmetry of information about reservation wages. This is how
we suggest to reconcile the seemingly contradictory findings which were described above.

We put forward a model in which a worker meets a monopsonistic employer and
behaves as if his payoff from not working is large even if it is low in fact. This beha-
vior stems from an asymmetry of information about reservation wages. Specifically, we
analyze a two-period model with two principals and one agent. Each principal is incom-

pletely informed about the agent’s reservation wage. Principal 1 offers a wage contract

!'Expressed in terms of compensating income differentials, the estimate by Frijters et al. (2004)
implies that income would need to be approximately doubled to compensate for the unhappiness from
unemployment. The estimates by Winkelmann and Winkelmann (1998) imply even larger compensating
differentials. Clark and Oswald (1994) argue that the correlation should be viewed as a causality running
from unemployment to unhappiness, see also Warr et al. (1988).



in period one and the agent decides whether to accept it or not. Being informed about
the agent’s decision in period one, Principal 2 offers a wage contract in period two that
the agent may again accept or reject.

This complicates the decision problem to the agent in period one as his first-period
behavior sends a signal to future employers. By rejecting an employment offer, he can
signal a high disutility of work or—in terms of a search and matching set-up—a high
continuation value of search. Conversely, accepting an employment offer, the agent
reveals his reservation wage being at most the offered wage. As a consequence future
employers will not be willing to make better offers. The associated signaling activity
can result in unemployment when screening the agents’ types is either ineffective or too
costly to Principal 1. The corresponding type of unemployment is what we call strategic
unemployment in the following. Strategic unemployment is voluntary, but—as will turn
out—second-best inefficient.?

Our model is set up general enough to be applied to other decisions than the one to
work or not to work. A particular example is the stay-or-go decision of CEQOs, opera,
sport and other superstars. A superstar may have a high or a low personal inclination to
switch employers. In the very beginning of his career this will be his private information.
Later on, when headhunters have come into play with first bids to make the superstar
switch employers, this is no longer the case. In this context, a superstar with a low
switching inclination might profit from mimicking superstars with a high switching in-
clinination and reject to switch employers for a small increase in income in order to earn
better offers in the future.

The set-up of our model resembles that of the seminal paper by Hart and Tirole
(1988). They address the issue of contract renegotiation in a multi-period buyer-seller
model, where the seller is incompletely informed about the buyer’s reservation price and
where all bargaining power goes with the seller. Consequently, revelation of information

in early periods is very costly to the buyer in the later periods of play so that extensive

2A related result of unemployment due to strategic reasons has been obtained by Ma and Weiss
(1993). They present a model in which unemployment serves as a device to burn money in order to
signal productivity.



pooling takes place. Vincent (1998) departs from the strongly asymmetric distribution
of bargaining power, investigating linear-pricing contracts (as opposed to the non-linear
pricing contracts that maximize a monopolistic seller’s profit). If the seller’s bargaining
power is reduced in this way, there is comparatively more revelation of information in
early periods.

Having the labor market in mind, it is natural to assume that asymmetric information
about reservation wages goes with the buyer, which is the firm here. Unlike firms’ profits,
workers’ disutilty from work primarily represent a psychological construct, which is much
harder to observe. Hart (1983; section 5.C) and Moore (1985) propose models in this
spirit.

Both, Hart (1983) and Moore (1985), consider the case of privately observed reserva-
tion wage. Hart (1983) focuses on the productive inefficiency resulting from asymmetry
in information. Moore (1985) addresses the issue of involuntary layoffs and retentions.
Each author examines a multi-period model where firms propose long-term contracts to
workers in period one. At the time of contracting, the reservation wage is unknown to
both parties. Subsequently, workers learn their reservation wage and may report it to
the firm thereafter. Now, the firm decides whether to lay-off the worker or to continue
the relationship paying a wage conditional on the reported reservation wage. The terms
contracted on in the first period apply to both of these options and renegotiation of the
contract is assumed to be infeasible.

Our setup differs in two important aspects. First, we concentrate on reservation wages
that are private information to the worker already at the instant of contracting. Second,
we extend the model to two periods of contracting, which leads to the key element of
our paper. A firm may learn an agent’s reservation wage from his employment history.
Thus, agents with a low reservation wage are reluctant to pick up badly paid jobs as this
has an adverse effect on the prospects of future earnings. As a consequence, strategic
unemployment results from contracts that are not signed, even though employment
would be first-best efficient.

The remainder of this paper is organized as follows: In Section 2, we set up the

model and solve for strategies and beliefs in weak perfect Bayesian equilibrium. We



proceed with computing strategic and non-strategic unemployment. Section 3 discusses
the robustness of our results and two possible extensions. First, it examines to what
extent the two-period setup can be interpreted in the same way as a model with an infinite
time horizon. Second, it analyzes in how far vertical integration of the principals, firing
costs, or a legal minimum wage can improve welfare by reducing strategic unemployment.

Section 4 concludes.

2 The Basic Model

In this section, we set up a model where employers (principals) in the labor market
have imperfect information on the reservation wages of potential employees (agents).

Subsequently, we solve for weak perfect Bayesian equilibrium.

2.1 Principals

We consider a situation in which employers randomly draw projects that have a fixed
value of revenues m. The employer needs an agent to implement the project and generate
the revenues. He randomly meets agents and bargains about the amount of the wage
payment. For simplicity, we assume that all bargaining power is with the principal.?
Consequently, bargaining takes the form of take-it-or-leave-it offers. The principal does
not know the reservation wage of the agent, but is aware of his employment history

including past wages.*

To keep the model simple, we consider a two-period situation.
In each period ¢t = 1, 2, the profitability m; of the project is probabilistic. Profitability
is independently and identically distributed according to a distribution function G with
a continuous density on a compact support. Furthermore, the profitability of a project
is strictly positive (m¢ > 0).

Having learned about the profitability of his project, an employer makes a take-it-

or-leave-it wage offer of w; to the agent. To exclude strategic behavior on behalf of

the principals, an agent does not work for the same principal in both periods. In the

3This can be seen as a simplification of Hagedorn and Manovskii’s (2005) result that the correct
calibration of a search and matching business cycle model requires a very low bargaining power of
workers (bargaining power in generalized Nash solution of 0.06).

*In the appendix, we discuss what happens if the principal can only observe accepted wage offers.



first period (the present), the employment history is completely uninformative about the
reservation wage of the agent. In the second period (the future), the employer draws a
new project and meets another agent. Accordingly, from the perspective of the employer,

there is no strategic interaction between the two periods.

2.2 Agents

However, for employees there is such interaction. Principals learn about an employee’s
reservation wage through his working history. For this reason, we formulate the model
from the point of view of an agent, who meets a different principal in each period of his
working live.

Agents have a type 6 € {0,0} which reflects a disutilty from labor that is either
high or low. In what follows we refer to this disutility as an agent’s reservation wage.
The difference in reservation wages may for example account for different effort costs or
differences in the continuation value of search, if we interpret our model as embedded in
a larger search and matching framework. For the ease of exposition, the low reservation
wage is normalized to zero: @ = 0, which ensures that it is always profitable for the
principle to employ a low-type agent at his reservation wage.” The probability of an
agent to be of the low type is p. The agent is aware that potential employers cannot
observe his reservation wage. Hence, he has to take into account that the acceptance
or rejection of an employment offer will shape the beliefs of potential future employers

with respect to his reservation wage.

2.3 Chronology

This yields the following chronology of events within our model: First, nature draws
the profitability of Principal 1’s project w1 and the agent’s reservation wage 6, where
p = Prob(6 = 0) € (0,1) is the probability of the agent to be of the low type.

Knowing the profitability of his project, Principal 1 then makes a wage offer w;. In

®Suppose, § > 0. Then we can rewrite the model in terms of gains from employment instead of
revenues defining a new distribution function G = G (w — @) as well as shifted reservation wages 6 =

0—0=0and 0 =0—6.
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Figure 1: Chronology of the events

a next step, the agent accepts the offer (a) and receives wy — 6, or rejects it (—a) and
receives U = 0.

In the second period, nature draws the profitability of Principal 2’s project mo from
the distribution G. Afterwards, Principal 2 makes a wage offer we and again, the agent
accepts it (a) and receives wy — 6, or rejects it (—a) and receives U. Figure 1 gives an

overview of the succession of events.

2.4 Solution

The model is solved via backward-induction. Consequently, we first characterize the
agent’s behavior facing possible wage offers in the second period. Anticipating this
behavior, the principal chooses an optimal wage offer that is based on his belief about
the type of the agent. In the first period, the agent thus takes into account how accepting
or rejecting the wage offer in period one will shape this belief. Finally, Principal 1 offers

a profit-maximizing wage to the agent in period one.

Second Period

In the second period, all types of agents accept any wage offer that is larger than their
reservation wage, wo > 0. This implies that f-types will accept any positive wage offer
as their reservation wage equals zero. On the other hand, the high-type agents only
accept wage offers that comply with wy > 6.

Principal 2 wants to pay a wage that is as low as possible, but needs to take into

account that agents only accept wage offers that exceed their reservation wage. As the



highest reservation wage is 6, a principal will never make a wage offer larger than this.
The wage wy = 0 is sufficiently high to be accepted by all types of agents.

All the same, the principal may offer a low wage ws = § = 0 that only meets with
the reservation wage of the low-type agent. This strategy is risky. Agents with a high
reservation wage will reject the offer wy < 6 and the project cannot be implemented.
The principal believes the agent to be of the low type § with probability p(s1,w;) (and
of the high-type agent with probability 1 — u(s1,w;), accordingly). This belief is based
on the employment history (s1,w;), where s; € {a, —a} refers to acceptance or rejection
of the first-period wage offer w,.5
For Principal 2 to make the low wage offer, the expected profit from choosing we = 6

must be larger than the expected profit from a wage offer wy = 6. In the former case,

this amounts to p(s1,wy) e, in the latter to mg — 6. Hence, he offers wy = 0 if

,u,(sl,wl) Ty > Mo — é,
and wy = @ otherwise. The more likely the principal considers the low type to be,
the higher is the probability for a low wage offer. On the other hand, the higher the
revenue from the project, the more profitable is a high wage offer (unless p(s1,w;) =1,
where we = 0 is always optimal). This trade-off between the two possible wage offers
characterizes a threshold for w9, which is
0

S T ) "

For all revenue realizations below this threshold, the agent receives a low wage offer.

Consequently, the low-type agent’s expected payoff in period two is

V(s1,wi]0) = 0[1 — G(72)] + 0G(72) = 0[1 — G(72)]. (2)
=0 Prob(m>72)

Since 72, and hence also V' (s1,w;|f), depends on the principal’s belief p, there are

SFor expositional simplicity, we assume that Principal 2 can observe rejected wage offers. In the
appendix, we discuss changes that would result from the alternative specification where rejected wage
offers remain unobserved.



two critical values of V. The value
V=0[1-G ()]

corresponds to the fully informative belief p (s1,w1) = 0, which assumes that all agents

with history (s1,w;) are of the high type. Conversely,

cafioo:)

corresponds to the belief u (s1,w1) = p, i.e. the first period ex-ante probability of the

low type. Put differently, history is completely uninformative about the agent’s type.
For a high-type agent, the expected second-period payoff is invariant to the principal’s

belief, so that V'(s1,w1|0) is constant. Specifically, we have V (s1,w1]|0) = 0 as the high

type agent is either paid his reservation wage or will be unemployed.

First Period

Since the high type’s expected second-period payoff is invariant to the working history
(s1,w1), he cannot gain from acting strategically in the first period. So the high-type
agent accepts a wage offer wq if

and rejects otherwise.

The decision making of the agent with a low reservation wage is less straightforward.
He has to take into account that working in period one may affect the beliefs of future
employers. This, in turn, will have consequences for his second-period payoff. As a

result, he accepts to work for a wage wi only if
wy — 0+ 6V (a,w1]@) > oV (—a,w:|6). (4)

The inequality compares the discounted expected payoff over both periods for the two al-

ternatives, acceptance and rejection. The discount factor is d. Inserting § = 0, inequality



(4) reduces to
wy > 0[V(—a,w1]0) — V(a,w1]0)] =: 6A (w). (5)

In words, the wage offer in period one must compensate for the discounted differential
JA in information rents—V (s1,w1]d), s1 € {a,—a}—which the low-type agent could

realize in period two.

Equilibrium

Considering a model with incomplete information, we solve for weak perfect Bayesian
equilibrium. Accordingly, we have to determine both, equilibrium strategies and equi-
librium beliefs.

In equilibrium, any wage offer in period one larger than the high reservation wage,
wi > 0, will be accepted by all agents. We already argued that the high type always
accepts this offer. Taking this into account, the low type would reveal his type if he
rejected the offer, thus decreasing the value of future income. Therefore, he accepts the
offer expecting a future income of V. Wage offers above 6 do not discriminate either
type. In other words, acceptance of any wage offer w; > 6 does not create information,
so that Principal 2 continues to have the belief (a, wy > 9) =p.7

In contrast to the above, the high-type agent will reject any offer w; < 6. This
generates an incentive for the low type to mimic the behavior of the high type. To
influence the principal’s belief, he may reject wage offers that are above his reservation
wage but below the high type’s reservation wage. He strategically opts for unemployment.

In equilibrium, the principal’s belief p (s1,w;) to face a low-type agent has to be
equal to the true probability of observing this type conditional on employment history
(s1,w1). Let ¢ (wy) be the probability of the agent to accept a wage offer w;. As p is the
probability of a low type in the population, since all high types reject an offer w; < 6

"Since rejection is off the equilibrium path, we assume g (—|a, w1 > 9) = p for simplicity.
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and since 1 — ¢ (w1) is the probability of a low type to reject, we obtain

Probability of low type AND rejection

(1—q(w1)) 1 —q(uw)
p\l—=—qglwr —q\w1
—a,wy) = =p 6
wla ) = e A —glw)) - P1= pa () )
Probabilit;rof rejection
H(a,wl) =1

as an equilibrium condition.

If ¢ € (0,1), then the agent mixes over the pure strategies "rejection" (—a) and
"acceptance" (a). However, the agent will only choose a mixed strategy, if the underlying
belief of the principal sets him indifferent between accepting and rejecting the offer, i.e.
if inequality (5) is binding. Since p (a,w1) = 1 implies V (a,w1|0) = 0, he is indifferent
if ~

- 0
wy =0V (ma,w1]) =00 |1 -G | (7)

—
Together with (6) this implicitly defines an acceptance probability ¢* (w;) that is con-

sistent with wage offer w;

wy = 50 [1—@(9[1“1%)}

1—p

In case G~! exists, we obtain

¢t (w) =7 -6 (1- ) B2, )

Yet, this formula may well yield values ¢* ¢ [0, 1]. Recall that V and V_ were defined
as the expected second period payoffs corresponding to p = 0 and pu = p, respectively.
Since ¢* is defined by (6) and (7), we obtain that ¢* (6V) = 0 and ¢* (6V) = 1.
Additionally, the following Lemma shows that ¢t (w1) is monotonically increasing . We

can thus infer that ¢ (wy1) € [0,1] only for w; € [5K, 5W .

Lemma 1 IfG (7) is continuously differentiable and has a non-zero density on its whole
support, then q* (w1) is monotonically increasing on W = [O, 59] .

Proof. Differentiating g with respect to wy yields giwt = %——

11



The term is defined if G' > 0, i.e. the density is non-zero. The inverse of the distribution

function, G™1, is defined on the whole interval W. m

Outside the interval [V, V], ¢ (w1) is no longer a probability measure, i.e. ¢* (wy) ¢
[0,1]. This means that wage offers outside [5K, 5W induce an equilibrium in pure
strategies. Wage offers above 6V are always accepted by the agent, wage offers below

0V are always rejected.

Combining this argument with the argument for wage offers above 6, the equilibrium

probability that a low type agent accepts an offer w; is given by

0 if w1 < min ((51, 9)
q* (wy) = 1 if wy > min (6V, ) . (9)
gt (wy) if min (5K, é) < wj < min ((57, @)

This leads us to the following proposition.

Proposition 2 There exists a Bayesian Nash equilibrium
{s1 (w1]0), 53 (w2]0) , w5 (2, 51, w1)} X {p” (s1,w1)}

in the subgame after Principal 1 has set wage w1, which is characterized as follows:

1. the strategy of the high reservation type is

* 0 a walzé
SI(U)]_‘G):{_‘CL wa1<é

2. the strategy of the low reservation type is

a with probability ¢* (w1)

s”{(w1|9)={

—a  with probability 1 — ¢* (w1)

3. Principal 2 believes the probability of facing an agent with low reservation wage to

be ~
P if wy >0

w*(s1,w1) = p% if s1 = —a and wy < 0

1 if s1 =a and wy < 0

12



4. Principal 2 offers a wage wj (7, s1,w1) to an agent with history (si1,wi) that is

given by

) — é Zfﬂ'Q 2 17!11*891’1”1)
0=0 7 < e

if he has a project of revenues .
5. Each type of agent 0 accepts the wage offer wa if w > 6

a ifwg >0
—a  if we < 0

s3 (w3 0) :{

Proof. As argued in the text. m

This characterization of the equilibrium in each wi-subgame embraces three situations
with different implications for the ability of Principal 2 to infer the type of the agent. For
one set of model parameters, there exist some wage offers which induce a full revelation
of the agent’s type. For another set of model parameters, a wage offer can achieve
partial revelation at best. Finally, there are model parameters for which no wage offer
can achieve a revelation of the type of the agent.

The three panels in Figure 2 display these different situations. The standard case
is 6V < 0V < 6, where all wage offers between 6V and @ achieve complete screening.
The top panel in Figure 2 displays ¢* for this situation. The next case is that of §V <
6 < oV, illustrated by the second panel. Here, only partial revelation of the type
can be achieved. Wage offers between 0V and 6 reveal the type of the agent only
partially because some low-type agents remain unemployed for strategic reasons. Finally,
if 0 < 8V, no revelation of the type can be induced. All agents with a low reservation
wage remain strategically unemployed if they receive an offer w; < . This is shown in
the bottom panel of Figure 2.

The central parameter that discriminates the three cases is the disount factor ¢, i.e.
the more important the future, the more likely is strategic unemployment. This can be

illustrated by reformulating the critical values of the standard, the partial revelation,

13



Figure 2: Probability of accepting a wage offer by the low type agent
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and the no-revelation case:

0>6Vei<[l-G(0)] - (Standard Case)
_ _ 7 -t
V<0<V & [1 e (9)]71 <6< [1 e <(1 — p))} ,  (Partial Revelation)
i 5 o\
<oV & 0> [1 -G <>} . (No Revelation)
(1-p)

Obviously, § > 1 is necessary for the partial or no revelation outcome. Accordingly,
strategic unemployment becomes more significant when the future is relatively more
important than the present. This is the case if period two represents a much longer
period of time than period one. For example, period one could represent a period
of temporary employment while in period two employment would be permanent (with

comparable job characteristics).®

An alternative interpretation would be that period
two summarizes a sequence of many future employment periods. We discuss this latter
interpretation in Section 3.1.

Before we come back to this issue in the next section, we close the model by character-
izing the wage-setting behavior of Principal 1. Like in the second period, the principal
needs to compare the secure gain from offering @ to the lottery from offering a wage

wy < 0. Facing a low-type agent, it would be optimal for Principal 1 who has a project

of value 71 to offer

wy (m1) = arg gizgéq* (w1) [m1 — w1].

He will meet a low-type with probability p, and therefore offers wi (71) = wi (1) if

pg* (wi (m1)) [m1 —w) (m1)] >m -0 <
m1 (1= pg* (wy (m1))) >0 —wi (m1) pg* (10)

Otherwise, he will offer the high reservation wage w} (71) = 0.

8Clearly, if job characteristics change significantly between the two periods, also the disutility of work
can be expected to change. This should limit the information revealed by the decision in the first period.

15



2.5 Unemployment in Equilibrium

The second period represents a standard monopsony situation. The equilibrium belief
determines Principal 2’s degree of information about the agent’s reservation wage. If
he is fully informed, he can achieve perfect price discrimination and the monopsonistic

market outcome is efficient. Some workers with a high reservation wage are unemployed
Us = (1-p)G (8). (1)

but this is voluntary unemployment.
If the principal remains uninformed (x = p), he will offer a wage of € more often,

leading to inefficiently high unemployment of high types
Us=(1-p)G (m2). (12)

In the first period, also strategic unemployment of low types adds to the inefficient
unemployment for monopsony reasons. Let 7* be the threshold value of revenues at
which the firm the firm opts for wi (7) = 6, i.e. 7} := inf {7|w] (7) =0} . Then we

obtain

71
Uy = p/ [1—¢" (wy (7))]dG (7) + (1 - p) G (7). (13)

0
The first part of this sum reflects strategic unemployment, the latter monopsony induced
unemployment. The monopsonistic firm can hire all agents at wage 6, or alternatively
hire a low-type employee at wj (). Since the latter option has lower value to the
principal in the presence of strategic unemployment, we obtain

TI<fT=-—r0

for the threshold value. Accordingly, strategic unemployment reduces the ability of
the principal to exert monopsony power. Consequently, non-strategic unemployment
is reduced by the strategic behavior of the agent. However, the additional strategic

unemployment may well outweigh this reduction. A particularly interesting case is the

16



one of no revelation. In this case 7% = @ follows and equation (13) reduces to

0
Ulzp/o 1 0]dG (x) + (1—p) G (6) = G (7). (14)

We can compare this expression to the expression (12) for monopsony unemployment

easily.

Proposition 3 If G (@) >(1-p)G (%), then aggregate unemployment is larger in

the no-revelation case than in the case of an uninformed monopsonist.

Lemma 4 IfG is (strictly) concave, i.e. its density is (strictly) decreasing, then G (@) >
>)1-pG <%) for any p. If G is (strictly) convez, the reverse inequality applies.
Proof. For a (strictly) concave function G, we obtain

-6 (1) =1-n6 (1) #9600

< (<) G((l—p)lfp—l—p-O):G(Q). (15)

Compared to the unemployment in a Walrasian labor market,

Uwairas = min[(l - p) ) G (9)]’

the unemployment rate is lower under perfect price discrimination and may be higher
under strategic unemployment (if there is no revelation). This is the case because in the
Walrasian setup high-profit firms are matched with low-reservation-wage workers and
low-profit firms with high-reservation-wage workers. Therefore in any random matching
situation, like we assume for our model, additional contracts are formed between low-
reservation-wage workers and low-profit firms as well as some between high-reservation-
wage workers and high-profit firms.

Correspondingly, looking just at the differences in unemployment is misleading for
welfare judgements. For example, the increase in unemployment from (1 — p)G (%)
to G (5) when there is no revelation of reservation wages will understate the welfare loss

17



due to strategic unemployment. It is the most efficient matches that are destroyed by
the strategic reasoning. Compared to the (standard) uninformed monopsony case, only
fewer and less efficient matches are formed between high-reservation-wage workers and
employers with projects of a value between 7 and 6. Thus, strategic unemployment may

be substantially welfare harming and will be most prevalent in the no-revelation case.

3 Extensions and Discussion
3.1 Infinite Time Horizon

Yet, why should the no-revelation case be particularly relevant? We have seen that § > 1
is necessary to establish this case. So far, we just argued informally that this assumption
may reflect the future being a more important than the present. One way to incorporate
this would be a model with more than two periods. However, an exhaustive analysis
quickly becomes much less tractable as the number of periods grows. Moreover and more
importantly, it does not provide us with many additional general insights. Therefore, we
abstain from presenting the model with an infinite horizon. Instead, we concentrate on
showing that the case of strategic unemployment without revelation of types requires a
much weaker assumption on the discount factor within the extension to an infinite time
horizon.

Let 8 < 1 be the discount factor for each period. Suppose unrevealed low-type agents
never accept an offer below . Then principals will offer all agents w = @ as long as
revenues suffice for doing so. We will show that this constitutes an equilibrium. In
this situation, a low-type agent that never reveals his type has an expected payoff of
V=0 (1 -G (9)) in each period. This gives him a discounted expected future payoff of

ézzl_ﬁﬁ[e(l—(}(ﬁ))].

On the other hand, once he has revealed his type, his future payoff is zero. This implies
that not accepting, and hence not revealing the type, is the best response to any wage
offer that fulfills w; < ®. Consequently, revelation can only be achieved if there exist

wages between ® and 6, i.e. the interval [q), @] is non-empty. This, in turn, implies the
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following proposition.

Proposition 5 In the infinite horizon case, there is no revelation of types in equilibrium
. 1

Proof. As argued, there is no revelation of types if the interval [CD, @] is empty. This
means
6(1-G@)]>0e801-G@)>1-5s5>

_B_ I
15 2-G(0)

1
2—-G
ment becomes a significant and constant equilibrium phenomenon in a model with an

If B is close to 1,8 > =G0 is only a very loose restriction and strategic unemploy-

infinite horizon.

3.2 Counter Measures: Vertical Integration, Firing Costs and Min-
imum Wages

As we have argued in Section 2.5 strategic unemployment imposes a welfare loss. This
motivates us to discuss labor market institutions that can mitigate this welfare loss. In
particular, we discuss vertical integration of employers, firing costs, and minimum wages
as such counter measures against the welfare loss due to strategic unemployment.

If there is partial revelation at least, integration of both principals is a possibility
to soften the strategic unemployment problem. Principal 1 then takes into account the
effect his wage offer has on the knowledge of Principal 2 about the type of the agent.
Then, the principal can strategically choose a wage that enables him to screen the agents.

However, in the no-revelation case even integration of the principals does not solve the
screening problem. If 6V > 6, then no wage offer by Principal 1 will screen the agents’
types. The low-type agent loses too much if he reveals his type. Revelation forces the
principal to pay zero wage in the second period. This is the key to the no-revelation
result. The principal cannot credibly commit to pay a wage above the low reservation

wage in the second period, although he might wish to do so in the first period.
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This lack of commitment can be healed by firing costs or a minimum wage (see Hart
and Tirole, 1988). Suppose both principals vertically integrate and offer a two-period
contract in period one. In period two, the principal may change the contract with the
agent, but in case he does, he will have to pay a firing cost of ¢. Therefore, any offer for
period two wy < ¢ is credible in period one.

Suppose the principal offers the same wage w for both periods. If w < 6, then
the agent compares the expected income from working (1 + 0) w with the information
rent dA from not revealing his type. Consequently, the two-period wage offer changes
inequality (5) to

As long as w < ¢, this offer is credible. The upper bound to the information rent is

6. This means that there are wage offers that fulfill

- o - 1)

o

T 59, screening is a possible option for the

Consequently, if the firing costs ¢ exceed
principal.

The extent to which the principal uses screening depends on two factors. One is
the efficiency gain from perfect discrimination in period two. The other is the loss of
monopsony power in period one by offering rents to the low-type agent. Say the principal
finds it optimal to fully screen the agents. This means that no high-type agents are
inefficiently unemployed in period two (there is perfect price discrimination). Compared
to the situation with one-period contracts, strategic unemployment is reduced in period
one. A smaller wage offer is required to induce the agent to reveal his type and accept
to work. Hence, firing costs may lower unemployment overall.

Minimum wages have a similar effect, but additionally they reduce the monopsony
power in the first period. Therefore, they also reduce the inefficient unemployment of

high types due to monopsony power. However, unlike firing costs, the optimal minimum

wage needs to be determined by a central authority.
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4 Conclusion

We have proposed a model in which workers choose to be unemployed in order to signal
a high reservation wage if they value the future sufficiently more than the present (e.g.
because it is a longer period of time). This may lead to persistently high unemployment
for strategic reasons. In each period, agents with a low reservation wage reject low wage
offers so as to not reveal their type and to avoid being exploited in the future. A key
feature of such an equilibrium with strategic unemployment is that low-reservation-wage
workers behave as if their reservation wage is high. From a positive perspective, this
result can serve as a justification of assuming a significant disutility from work when
modelling employee behavior. However, one should be careful when drawing normative
conclusions from such models. We have seen that strategic unemployment is inefficient,
although it is voluntary.

Crucial for our result is a lack of commitment power on behalf of the principals. They
can neither commit to make once-and-for-all low wage offers, nor can they commit not to
exploit the knowledge about agents’ reservation wages in the future. Legal institutions,
such as multi-period contracts combined with firing costs or a legal minimum wage,
may help to mitigate this problem. They can lower the unemployment induced by the
strategic interaction, but will not make it disappear completely.

Against the backdrop of strategic unemployment, there is no longer a contradiction
between the standard presumption of a positive reservation wage and the finding of the

happiness literature that work significantly contibutes to well-being.

Appendix
Unobserved rejected wage offers

So far, we have assumed that Principal 2 can observe the wage that Principal 1 offered
to the agent in period one. For we have the lower segment of the labor market in mind,
this is foremost plausible in case the agent accepted the offer. In this segment wages

may typically be inferred from the naming of the job, e.g. because a wage table has been
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negotiated between employers and unions. As to the case of rejected offers, however,
our assumption would require an intermediating institution keeping record of rejected
wage offers by the agent (e.g. a state-run employment agency). In the following, we
discuss the changes that would result from an alternative setup where the specific wage
that has been rejected cannot be observed by Principal 2 (while rejection itself remains
observable).

Following backward induction, we see that the acceptance decision of each type of
agent to the wage offer by Principal 2 remains unaltered. By contrast, the formation
of beliefs can no longer condition on rejected wages. From the perspective of Principal
2, the wage in period one w; now represents a censored variable. Let w; denote the
observed wage (where w; = 0 indicates no observation). Principal 2 now forms his
belief on the basis of w;. It is clear that all agents accept any wage offer above 6.
Therefore, an observation of w; > 6 reveals no information so that p* (8|d;) = p. On
the other hand, an accepted wage offer 1 < 6 identifies the agent as being of low type,
w* (i) = 1. If the wage offer is rejected, inference becomes more complicated. Let
I'(w1) be the equilibrium distribution function of wage offers by Principal 1 conditional on
wi < . The posterior belief of Principal 2 upon observing a rejection is the probability
of observing a low type and a rejection divided by the overall probability of rejection.
The former evaluates as p [ (1 — ¢* (w)) I" (w) dw, the latter as [ (1 — pg* (w)) IV (w) dw.

Principal 2’s belief thus reads

P if W, > 6
* N p [(1—g*(w))TV(w)dw o oa
wlli) =4 Tigr@rwes L9 =0
1 if 0 <4y <0

Observe that for all rejections the belief is a fixed number not depending on w;. Denote

this number by
o) @) ) d
J @ =pg* (w)) I’ (w) dw

The indifference condition (7) simplifies to

wy = 60 [1—G<1?ﬁ>} (16)
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Implicitly, this defines a threshold value w; above which low-type agents always accept

and below which they always reject. This means that

0 if wy <
¢(w1) =19 €10,1] ifw; =
1 if wy >

Consequently, the integral defining i reduces to

Combining (16) and (17), we obtain

50 |11-G

Iy
IN

0
1— PF("D)
I—p(I-T(@))
= 60 [1—G<[1—p—pf(w)]lfp

)

as a combined equilibrium condition. In case there exists a w satisfying the above

condition with equality, this pins down w.

-1
For the no-revelation case of the original model, § > [1 -G < 0 )] , there is

(1-p)
no w < 6 that fulfills the combined equilibrium condition. Hence, w = #.The partial-
_ —1 _
revelation and the standard case, § < [1 -G (ﬁ)} , imply that a w < 0 exists

meeting the equilibrium condition with equality.

Thus, for the model with unobserved rejected wage offers, strategic unemployment
still is an equilibrium phenomenon. However, the solution of the model becomes much
more complicated as we need to solve also for I in equilibrium. Put differently, we cannot
determine an explicit equilibrium of the subgame conditional on the wage of Principal 1

without solving his problem of optimal wage offers.
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