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Government checks have been a lifeline for many people who would hap-
pily work if they could find a job. But the current system also creates
perverse incentives and makes it hard to cut off the lazy while helping

those in genwine need.

An important ingredient of social welfare policies is the unemployment insurance
program. At heart, an optimal unemployment insurance contract involves a trade-
off between the desire to provide unemployment insurance to job seekers and the
need to minimize moral hazard as more generous unemployment insurance raises job
seekers’ reservation wage and thereby the length of unemployment spells.

In the wake of the Great Recession, the high unemployment rate in many devel-
oped economies revived the debate on the deterrent effect of unemployment benefits
on job search behavior (e.g., Rothstein, 2011; Farber and Valletta, 2015). Notably,
policy makers discussed the possibility to further restrict unemployment insurance
(UI) to individuals with certain observable characteristics or appropriate behavior
(e.g., not refusing too many decent offers or providing sufficient search efforts).”

Such conditional schemes are motivated by the idea that some categories of job
seekers are more prone to moral hazard, i.e., more prone to “abuse” the generos-
ity of UI benefits at the expense of other categories of job seekers in dire need of
unemployment insurance. Unfortunately, as the characteristics and behavior of job
seekers are never fully verifiable, conditioning schemes have clear limitations.

In this paper, we show that offering a menu of unemployment benefits can remedy
these limitations. We propose to offer newly unemployed workers not just one type
of unemployment benefit contract as is the norm in OECD countries, but instead
a menu of unemployment benefit contracts. Specifically, each unemployment bene-
fit contract will consist of two separate payments: (i) a traditional unemployment
insurance scheme paid during unemployment, and (ii) a lump-sum (and uncondi-
tional) payment paid at the onset of unemployment. Different contracts will offer
different ratios of unemployment insurance to lump-sum payment and will appeal
to different types of workers.

Offering different insurance contracts to different types of job seekers is generally

desirable but not always incentive-compatible. We show that a menu of contracts

L Unemployment: ~How the Lazy Are Hurting the Needy, US News and World Re-
port, April 2012, https://www.usnews.com/news/blogs/rick-newman/2012/04/03/
unemployment-how-the-lazy-are-hurting-the-needy.

2A large literature discusses the gains from conditioning unemployment benefits on observ-
able behaviors. Among others, Lalive, van Ours and Zweimiiller (2005); Lalive, Van Ours and
Zweimiiller (2006); Abbring, Berg and Ours (2005) show that sanctions could affect job search,
and Boone et al. (2007) study optimal UI contracts with sanctions.



can lead to welfare Pareto improvements over the single pooling contract under the
equivalent of a Spence-Mirrlees single-crossing property: The marginal utility of
unemployment benefits should be higher for those job seekers who are less prone to
moral hazard. Intuitively, if the job seekers who are in most need of UI are also the
least prone to moral hazard, a welfare improving menu of contracts can be incentive
compatible: the job seekers in high need of UI will choose a contract with a high
unemployment insurance component, while the job seekers most prone to moral
hazard will choose a contract with a large lump-sum payment but little insurance.
This configuration happens for instance when workers differ in their propensity to
receive a job offer. Indeed, job seekers with a low job offer rate (i) have a high
expected unemployment duration, and thus have a high utility from unemployment
insurance, and (ii) accept most job offers coming their way, so that moral hazard is
of small concern. By contrast, job seekers with a high job offer rate have little need
for unemployment insurance but are most prone to moral hazard.?

In the first part of paper, we formalize this intuition in a stylized model of
sequential job offers with borrowing and saving a la Shimer and Werning (2008),
where both the behavior and the type of job seekers are not verifiable. In that
setting, optimal unemployment insurance under perfect information is summarized
by two quantities, a flat unemployment insurance profile and an unconditional lump-
sum payment at the onset of unemployment. The model is sufficiently tractable to
(i) extract general conditions under which a menu of contracts is welfare improving
over a single pooling contract, and (ii) provide a closed-form characterization of the
optimal separating contracts.

We then generalize the argument in a framework with borrowing constraints
and adjustable search effort. The unemployment insurance contract under perfect
information is then characterized by a lump-sum payment and by a duration-specific
unemployment insurance payment. We provide a sufficient condition under which
a menu of contracts which separates job seekers is welfare improving over a single
pooling contract.

In the second part of the paper, we propose a simple sufficient statistics approach
to test the single-crossing condition in the data. We show how the condition is similar
to a Baily-Chetty formula (Chetty, 2006) and could be tested using a sufficient

statistics approach, where the sufficient statistics are the elasticities of reservation

3Two recent contributions suggest that job seekers strongly differ in the recall probability from
previous employers (Nekoei and Weber, 2015; Fujita and Moscarini, 2017). Workers under tempo-
rary layoff have a much higher recall rate than workers under permanent layoffs and thus (i) have
much less of a need for unemployment insurance, but (ii) are much more prone to moral hazard.
This dimension of heterogeneity would call for a menu of contracts.



earnings and insurance payments to changes in the level of unemployment insurance.
We illustrate how this test could be implemented in practice using a Swiss dataset
that allows us to estimate these sufficient statistics for a (typically unobservable)
dimension of heterogeneity: job seekers’ search efficiency. We find that the single-
crossing property is satisfied in this empirical application: the planner would like to
attract the highly-efficient job seekers into a (relatively) low-insurance contract.

We discuss some implementation issues for our policy proposal. In particular,
we explore a number of extensions that can be of importance in a real-world setting.
We consider the possibilities that (i) there is a continuum of types of job seekers, (ii)
job seekers are uncertain or have biased beliefs about their types (as in Spinnewijn,
2013, 2015), and (iii) selecting one contract versus another could have adverse con-
sequences for future employment opportunities, if a job seeker’s choice is used by
future employers as a signal of that job seeker’s type.

The contribution of this paper is to explicitly account for adverse selection in the
design of optimal unemployment insurance. The design of unemployment benefits in
the presence of moral hazard has received considerable attention from the economic
literature. The literature has discussed the size of unemployment benefits relative
to wages (Feldstein, 1985) and the shape of unemployment benefits with duration
(Shavell and Weiss, 1979; Hopenhayn and Nicolini, 1997; Cahuc and Lehmann, 2000;
Shimer and Werning, 2008; Chetty, 2008; Kolsrud et al., 2015). By contrast, there
is surprisingly little work on the design of unemployment benefits in a world with
heterogeneous job seekers (Shimer and Werning, 2006), and to our knowledge, our
paper is the first one studying explicitly the unemployment insurance problem as an
adverse selection problem.?

Our analysis is motivated by the existence of adverse selection and moral hazard
between a job agency and job seekers. The existence of moral hazard is supported
in the data by the response of job seekers to the generosity of unemployment in-
surance.” Adverse selection is supported by studies quantifying the importance of
unobserved heterogeneity in the unemployment pool, from the hazard-based dura-
tion models (see Van den Berg, 2001, for a review) to more recent contributions
exploiting multiple unemployment spells (see, for instance, Alvarez, Borovickova
and Shimer, 2016).

Finally, our paper builds on an older literature on adverse selection and moral

“Heterogeneity across workers has been studied in the literature, but from a redistribution per-
spective (e.g., Lifschitz, Setty and Yedid-Levi, 2013). For instance, unemployment saving accounts
have been proposed to limit such redistribution (Feldstein, 2005; Feldstein and Altman, 2007).

5See e.g., Nickell (1979); Narendranathan, Nickell and Stern (1985); Katz and Meyer (1988);
Van den Berg (1990); Hunt (1995); Lalive, Van Ours and Zweimiiller (2006); Chetty (2008); Card,
Chetty and Weber (2007); Schmieder, Von Wachter and Bender (2012).



hazard in the context of social insurance. Some papers have looked at optimal con-
tracting in competitive environments (Prescott and Townsend, 1984; Biglaiser and
Mezzetti, 1993). Our approach instead considers a unique principal, the unemploy-
ment agency, in the spirit of Whinston (1983) and Picard (1987).

The remainder of this paper is structured as follows. In Section 1, we describe
the physical environment of the stylized model. In Section 2, we derive the optimal
contract(s) and discuss some extensions related to practical implementation issues.
Section 3 describes our findings in the general framework. Section 4 presents our
sufficient-statistic approach to test the single-crossing condition in the data, and the

final section briefly concludes.

1 Environment

We start by describing the environment of the baseline model.

1.1 Preferences and technology

Time is continuous. We focus on the problem of one potential worker facing an
exogenous labor demand. She lives for infinitely many periods and maximizes ex-
pected utility. Letting ¢; denote her consumption at time ¢, her expected lifetime
utility at ¢ is:
o0
Et[Ut] = Et/ e_psu<ct+s)d5>
0

where 1 — p < 1 denotes her discount factor and u(-) represents the utility function,
which satisfies «/(-) > 0 and u”(-) < 0. The worker can either be unemployed
or employed. When unemployed, she provides inelastically a unit of search and
receives interviews at rate f. Upon meeting with the firm, the unemployed worker
and the firm draw a wage. Conditional on receiving an interview, let G(-) denote
the distribution of potential wages.® The worker can decide to accept the wage offer
or instead re-integrate the unemployment pool. If she accepts the offer, the worker
remains indefinitely employed in the same firm and under the same contractual
terms.

While the worker is unemployed, she produces at home. Let z denote the value

of home production.

In the baseline, we assume an exogenous distribution of wage offers. Characterizing optimal
insurance in a model with idiosyncratic match quality and Nash bargaining upon matching is
relatively straightforward and is discussed in an extension.



1.2 Unemployment insurance and financial markets

As in Shimer and Werning (2008), we assume that the job seeker can freely borrow
and save at rate r with » = p (so that there is a preference for perfectly stabilizing
consumption over time), but there exist no financial instruments contingent on the
employment status of individuals.

Workers are facing two insurance problems. First, an unemployed worker wants
to smooth consumption across time, i.e., wants to bring consumption from future
states (in which she will be employed) to the present (where she is looking for a job).
She can do so using private financial markets. Second, an unemployed worker would
like to be insured ex-ante against unemployment risk, i.e., against the random nature
of the time of re-employment. The only asset which can provide such insurance is
provided by the unemployment agency.”

There is an unemployment agency minimizing its expenditures subject to a tar-
get utility constraint: The unemployment agency offers flat unemployment benefits
b, whose payments depend on the job status of individuals, and an initial lump-sum
payment a, in order to reach initial discounted utility U for the job seeker. Since
agents can perfectly smooth their consumption across periods, the lump-sum pay-
ment is equivalent to any deterministic stream of payments with the same discounted
value. This lump-sum payment may be positive and can be interpreted as a sever-
ance payment. This lump-sum payment may be negative and can be interpreted as
a tax to finance unemployment insurance.

We model moral hazard through an enforcement friction at the job acceptance
margin: the unemployment agency cannot force individuals to accept offers when
they receive them, and it only observes the status of the worker (either unemployed

or employed).®

2 Baseline model

The structure of the section is as follows. We describe the job seeker’s program and
we express her reservation wage as a function of unemployment insurance. We then

analyze the planner’s problem in two steps. In a first step, we study the perfect

7 Alternatively, we could have considered a competitive environment in which private firms offer
insurance contracts to job seekers. Such competitive models & la Prescott and Townsend (1984);
Biglaiser and Mezzetti (1993) do not really reflect the structure of unemployment insurance in
most countries, but they would generate similar implications with the severance payment being
replaced by the price of the insurance policy.

8 An alternative would be to model moral hazard with unobservable search efforts which affect
the probability to receive job offers. We adopt an approach based on the job acceptance margin
in order to abstract from non-monetary search costs, but our findings would go through with
(unverifiable) search efforts.



information setting and perform useful comparative statics. In a second step, we
analyze the optimal contract under adverse selection and we derive a general set of

conditions under which a menu of contracts is preferred.

2.1 The worker’s program

In this preliminary step, we consider as given the unemployment insurance scheme
providing (i) a lump-sum payment a at the onset of unemployment, and (ii) a con-
stant stream of unemployment benefits b conditional on being unemployed.” We
assume that the worker’s initial savings are 0.'°

For tractability, we consider a CARA utility function, u(c) = —e=*¢, with & > 0.
We relax this assumption in Section 3.

In this setting, the problem is quasi-stationary in unemployment duration, i.e.,
the reservation wage is independent of assets (see Appendix B). We thus drop time

indices in what follows.

Lemma 1 (Reservation wage). Letting U(a,b) denote the discounted utility of a
job seeker who receives an Ul scheme with lump-sum payment a and unemployment

benefits b, the reservation wage w(b) is independent of duration and verifies,

u(pa+w(b))

U(a,b) = ;

The reservation wage w(b) is implicitly defined by,

[e.e]

o (wd)—b—z) =L (1 — Glw(®) +/

P w(b)

u(xr — w(b))dG(m)) . (1)

Proof. See Appendix B. n

As is apparent in Equation (1), the reservation wage w(b) increases in the level of
unemployment insurance b, because higher unemployment benefits allow the worker
to smooth income across the potential paths to re-employment. Similarly, it depends
positively on expected future revenues either through a higher job arrival rate or
through a more “generous” distribution of wage offers. With CARA utility and no
restriction on inter-temporal smoothing, the reservation wage does not depend on
savings, a, because the desire to smooth across periods is the same along different

levels of wealth, as in Shimer and Werning (2008).

9The lump-sum payment can also be seen as the “price” of the insurance contract: the govern-
ment can offer different levels of insurance coverage at different prices.

10This assumption is innocuous because, as we will see later, wealth does not modify the job
seeker’s behavior in this baseline model.



A very important quantity in our context is the job seeker’s marginal rate of

substitution between unemployment insurance and lump-sum payment, or:

oU ,0U

MRSy, = —/—.
" 9b da

The following lemma implicitly characterizes this marginal rate of substitution and

provides some comparative statics.

Lemma 2 (Comparative statics). The marginal rate of substitution between unem-
ployment insurance and lump-sum payment verifies:
W' (b) 1

MRS, = = % ' :
b P p+ Lo (@ —w(b) dG(a) ?

MRSy, is decreasing in the job arrival rate f and increasing in the value of home

production z.
Proof. See Appendix B. m

The marginal rate of substitution, M RS, ,, captures a job seeker’s valuation of
unemployment insurance compared to a lump-sum transfer, or stated differently, it

" For instance, job seek-

captures a job seeker’s willingness to pay for insurance.
ers with a low job arrival have a high valuation for unemployment insurance—high
MRSy ,—, because they are likely to stay unemployed for a long time. To take
another example, job seekers with a high value of home production have a high
valuation for unemployment insurance, because they are likely to reject many of-
fers and thus stay unemployed for a long time as well. Importantly, while the two
groups—Ilow job arrival rate or high home production—have similarly high valua-
tion of unemployment insurance, the mechanisms leading to such high MRS, , are
different, and the second group is much more prone to moral hazard. As we will see,
this difference will be at the core of the design of optimal unemployment insurance

in the presence of worker heterogeneity.

2.2 The planner’s program

In order to introduce useful notations and a benchmark for the planner’s problem,
we analyze the problem of a planner under perfect information. Intuitively, we
will see that the planner must balance the benefits of insuring job seekers against

unemployment risk with the costs due to moral hazard: more generous Ul benefits

"Note that this willingness to pay maps directly to the elasticity of the reservation wage to
unemployment benefits.



raise job seekers reservation wage and lead workers to refuse more job offers with

low wages and stay unemployed longer.

Notations and perfect information benchmark The planner minimizes the
cost of an insurance policy which delivers at least utility U to the worker by choosing

(i) initial lump-sum payment a, and (ii) a flow of unemployment benefits b:

_ b

o) =iy o
subject to u (pa + w(b)) > pU. In the expression above, the first term captures the
expected cost of unemployment insurance: the flow of UI payments b is discounted
by the discount rate and the probability to exit the unemployment pool, which is the
probability to receive an offer (f) times the probability to accept it (1 — G(w(b))).

We will see that it is helpful to reformulate the problem as if the planner was
directly optimizing over the reservation wage w and the certainty equivalent con-
sumption v = pa + w(b). Using Equation (1) to substitute b as a function of w, we

can write the cost minimization problem as,

cw) =min{ () + 2},

subject to v = u™'(pU) and with ¥(.) defined by

_fw (1-Gw)+1(1-GCGw)+ [ ulr—w)dG(zx)) |

V) =7 Pt (- Gw)

(3)

In this this equivalent representation, the two choice variables—the reservation
wage w and the certainty equivalent consumption v—are pinned down separately.
The reservation wage is chosen to minimize —W(w) and the lump-sum payment is
adjusted such that v = u=!(pU). This separability will be convenient when we
discuss the optimal contract with heterogeneous workers.'?

The function —WV is part of the government cost function; it captures the trade-
off between insurance and moral hazard for the unemployment agency. On the one
hand, a low reservation wage w is inefficient for the unemployment agency, because
reaching utility U only through the non-contingent payment a would be very costly

for job seekers with a concave utility. On the other hand, a high reservation wage w

12This separability derives from the functional form of the utility function and the unconditional
access to borrowing and saving. Without a CARA utility or with restrictions on inter-temporal
smoothing, the arbitrage between incentives and insurance would depend on initial wealth and
optimal benefits would not be set independently of the utility target.



would also incur large costs because the job seeker would refuse many offers, remain
in the unemployment pool for a long period and the total cost of the contingent
payments b would be prohibitively high.

The following lemma summarizes the optimal contract under perfect information:

Lemma 3 (Perfect information). The solutions w* and v* to the planner’s program
are such that w* minimizes —V(-) and v* = u='(pU). Since (b,a) — (w,v) is a one-

to-one correspondence, there exists a unique pair (b*,a*) associated with (w*,v*).

The planner first sets benefits b* such that w(b*) = w*, and then adjusts the

lump-sum transfer a* to reach utility U.

2.3 Optimal contract schedule with adverse selection

To model adverse selection, we assume the existence of unobservable heterogeneity
across job seekers. Consequently, agents can have different marginal rate of substi-
tution between non-contingent and contingent unemployment benefits, i.e., between
the lump-sum payment a and the unemployment insurance payment b. Heterogene-
ity in M RS, could arise from heterogeneity in job arrival rates (f), in the value of
home production (z), in risk aversion («) or in the distribution of wage offers (G).
Importantly, agents know their type, but the unemployment agency cannot observe
nor verify the job seeker’s type.

We posit that there exist two types of agents denoted by {h,{}. The high-type (h)
are in proportion p and have a higher M RSy, ,, i.e., a high valuation of unemployment
insurance, for all possible values of b. The low-type (I) are in proportion 1 — 1 and
have a lower MRS} 4.

We consider the problem of a utilitarian planner who can offer two types of

contracts: a pooling contract and a set of separating contracts.

Pooling contract With one pooling contract, the planner minimizes the total
cost C(U) of the policy by choosing a flow of benefits b and a lump-sum payment a
such that:

O(U) = min {—uwhwh(b» ~ (1= @)W B) + g

pa + wp,(b) pa + w(b)
mia) o)

p p

subject to:
pun(pa + wi(0)) + (1 — pw(pa + wi(b)) = pU

Letting v, = pa + wy(b) and v; = pa + w;(b) denote the certainty equivalent

consumptions, it will be easier to rewrite the problem in terms of v, and v; instead

10



of aj, and q, i.e.,

O(U) = min {—mm(b)) — (L )W)+ 2+ (1 - u)ﬂ}

b,on,1 p
subject to a target utility constraint:
prun(vn) + (1 = pw(v) = pU,
and the fact that lump-sum payments are the same across types, i.e,
vp — v = wp(b) — wi(b).

Separating contracts With two contracts, the planner minimizes the total cost
C(U) of the policy by choosing a flow of benefits (b, b;) and certainty equivalent

consumptions v, and v; such that:

C(U)= min {—M‘Ph(wh(bh)) — (1= )V (wi(br)) + MU—: +(1 - M)ﬂ}

bh,vn,bi,ur P

subject to a target utility constraint:
prup(vp) + (1 = phw(v) = pU,

and two incentive-compatibility constraints:'?

{ v, — v > Wr(by) — wi(by)
v, — v < wWh(bn) — wi(bp)

Given our assumption that type-h workers have a higher valuation of UI than type-l
workers, the two incentive-compatibility constraints imply that any feasible solution
should verify b, > b;.

Optimal contracts We now derive the optimal contracting schedule. We assume

that the government cost function W(w) is concave on an open convex set including

13These incentive-compatibility constraints are obtained as follows. The flow of benefits (b, b;)
and initial lump-sum payments payment (ap,a;) separate type-h and type-l if vy > pa; + wp(b;)
and v; > pap + wi(by). Substituting in v; and vy, in the first and second equations gives:

vp > v+ wp (b)) — wi(by)
vy > vp, + wi(bp) — wi(bp)

11



the optimal levels of reservation wages for both types, w; and w/, under perfect
information.'*

Letting b; and b; denote the optimal benefits for both types under perfect infor-
mation, i.e.,

W) (wn (7)) = 0, Wi(wi(by)) =0,
the following proposition characterizes the optimal contract.'®

Proposition 1 (Optimal contracts). If the following condition is verified,
by > by, (C1)

then there exist separating contracts that are Pareto-equivalent to the best pooling
contract (b"), but incur a strictly lower cost. Condition (C1) is equivalent to the

following condition,

U, (wa()) W (wi(b"))
— <0< oy

Proof. See Appendix B. n

(C2)

Equivalently, Proposition 1 can be restated as the following corollary.

Corollary 1. In order to minimize the cost of a policy delivering utility U, the

planner either offers one unique contract or two contracts.

o When Condition (C1) is not verified, i.e., by < b}, the planner offers a unique

contract with unemployment insurance b’ .

e When by > b}, there exist separating contracts that are Pareto superior to the
best pooling contract, and optimal insurance features two separating contracts

b, and b, verifying b, > b, .

Further, the contracts satisfy bj, > b, > b" > b, > b}.

14See Appendix B for a sufficient condition on the distribution of wage offers G. The function ¥
is concave on some interval if the density of wage offers is decreasing on that interval. This would
be verified, for instance, if the distribution of wage offers is unimodal and the reservation wages at
the optimal policy (wj},w;) are higher than the mode of wage offers.

5In this stylized framework, the planner’s program can be decomposed into two successive
programs: a standard moral hazard problem with perfect information about the agent’s type, and
an adverse selection model & la Rothschild and Stiglitz (1976). The unemployment agency first
solves for the type-specific contract under perfect information. The first-best replacement rate then
captures the endogenous risk due to moral hazard. Job seekers with low incentives to refuse job
offers would be attributed a high replacement rate. Second, the unemployment agency solves an
adverse selection problem a la Rothschild and Stiglitz (1976) in which the exogenous attribute, i.e.,
the risk, interacts with the endogenous risk due to moral hazard. A trade-off between efficiency
and information rent savings shapes the optimal separating contracts.

12



Proof. See Appendix B. m

Separating contracts are preferred if, and only if b; > b;. Intuitively, under the
single crossing property, by > b;, the planner wants to offer more generous benefits
to high MRS, job seekers. A set of separating contracts is desirable when the
worker type who values unemployment insurance the most is also the type that is
least prone to refusing job offers. In contrast, when b; < b, separating contracts
are not incentive-compatible. The planner would like to provide less insurance to
the type-h job seekers but it cannot attract them in such a contract because the
type-h are precisely the ones who value benefits unemployment insurance the most.
The following corollary relates the single-crossing property to different dimensions

of heterogeneity in the unemployment pool.

Corollary 2 (Heterogeneity and contracts). Under the assumption that the discount

rate is negligible compared to the job finding rate, i.e., f >> p, we have that:

e if the two types of job seekers only differ along the job offer rate, the planner

offers two separating contracts.

e if the two types of job seekers only differ along the value of home production,

the planner offers a unique pooling contract.

Proof. See Appendix B. n

Graphical illustration To illustrate graphically how offering separating contracts
can be Pareto improving over a pooling contract, we consider the case of heterogene-
ity in job contact rates, i.e., f, < fi, under which Condition (C1) is verified. Starting
from the optimal pooling contract, we will illustrate in Figure 1 how two separating
contracts can generate the same welfare but at a lower budgetary cost for the govern-
ment. For illustration purposes, we make the simplifying (and realistic) assumption
that f >> p, which has the benefit that the government cost function ¥(.) becomes
proportional to f and its shape is thus identical for both types of job seekers.
Figure 1 relates any insurance contract (b,a) to a reservation wage w and a
corresponding cost of insuring the job seeker in three interconnected panels. The top-
left panel displays the indifference curves for job seekers of type-h and type-l in the
(b,a) plan, {(b,a), w(b) + pa = v}. Crucially, high-MRS job seekers have a flatter
indifference curve. The top-right panel then transforms the insurance contracts
displayed in the left panel into their corresponding reservation wages w for the two
types. With heterogeneity in MRS stemming from heterogeneity in job contact rate
(f), the reservation wage schedule w(b) is lower for high MRS job seekers. Finally,
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the bottom-right panel translates the reservation wage associated with a certain
contract into the cost function of the unemployment agency (—W).

Consider first a world with perfect information (types are observable). The
planner would offer two contracts b; and b; that minimize the government cost
function —W, as depicted in Figure 1.

Consider now a world with unobserved types. The optimal pooling contract P
is depicted in the left panel along with the associated indifference curves for both
types, {(b, a), wi(b) + pa = w;(b") + pbp}. As apparent in the right panel, the opti-
mal pooling contract implies that the reservation wage of the type-h (high MRS, ,)
is too low and the reservation wage of the type-l (low MRS, ,) too high—compared
to the perfect information benchmark. The cost function —¥ is no longer minimized
and this implies a budgetary loss for the government.

However, and this is the key point of this paper, it is possible to construct a
contract that can deliver the utility to both worker types at a lower budgetary cost.
We deviate from the pooling contract as follows. We construct another contract S
with b” > b, and situated on the type-h indifference curve that passes through the
pooling contract P. By construction, type-h workers are indifferent between this new
contract and the pooling contract. In contrast, type-I agents are not attracted to this
contract—it lies strictly below their indifference curve—, as the insurance component
of this contract is too high for low M RS, , job seekers. In that case, separating type-
h and type-l workers into the new contract and the pooling contract is desirable for
the planner because it raises type-h reservation wage wy(b’) > wy(b”) and brings
it closer to the minimum of the government cost function. Thus, both types of
job seekers are indifferent between the menu of contracts {P, S} and the pooling
contract P, but the menu generates a lower budgetary cost and lower informational

rents.

2.4 Extensions

In this section, we explore a number of model extensions that can be of impor-
tance in a real-world setting. Specifically, we will see that our basic insight—that
a menu of contracts can be welfare-improving under a single crossing condition like
Equation (C2)—holds (i) with a continuum of types (instead of only two types),
(ii) with uncertainty about one’s own type as job seekers may not perfectly observe
their own type when sorting themselves into an insurance contract, and (iii) when
job seekers have biased beliefs about their own type, similar to Spinnewijn (2015).
Finally, we will show that a menu of contracts can still be Pareto improving even in

a context where revealing information may directly affect future job prospects for

14



the unemployed. More specifically, we consider the possibility that employers can
observe how workers sort themselves into contracts, infer their types and use this
information during the wage negotiation.

We leave the proofs behind the main results in Appendix C.

Continuum of types In this first extension, we assume that there is a continuum
of types indexed by i € [0, 1], and, without loss of generality, we order types such
that the marginal willingness to pay for insurance is decreasing in type i. As in
the case with discrete types, we assume that the functions {\Ili}ie[o,l] are concave on
an open convex set including the reservation wages {w:}z‘e[o,u at the optimal policy
under perfect information. The optimal contract has the following features (see
Appendix C.1). Similar to Condition (C1) in the discrete case, when the optimal
benefit schedule under perfect information, {bj},. ), is decreasing in the worker
type 7, a continuum of separating contracts is optimal. Unemployment benefits
{b;}ie[(),l] are decreasing in ¢, and high-MRS individuals sort themselves into high
insurance contracts, while low-MRS individuals sort themselves into contracts with

a more generous severance payment component.

Uncertainty In this second extension, we consider the possibility that job seekers
only have a noisy signal about their own type, for instance they do not have a clear
view about their labor market prospects.

To account for such uncertainty, we start again from the baseline framework but
assume that there are two different types of job seekers ex-ante, type-h and type-
[, who draw their ez-post type i € [0,1] from two distributions H, and H;. We
suppose that Hj, is (first-order) stochastically dominated by H;, and that MRS, , is
decreasing in the ex-post type i—such that the ex-ante type-h is also more likely to
be a type-h ex-post.

While more involved in terms of notations, the optimal contract is qualitatively
similar to the one characterized in Proposition 1. The planner either offers one
unique contract or two contracts. When the optimal benefit schedule under perfect

information, {b}} is increasing in the ex-post type i, the planner offers a unique

i€[0,1]
contract. When th[e (])ptimal benefit schedule under perfect information, {b; }ie[0,1]7
is decreasing in the ex-post type 7, there exist separating contracts that are Pareto
superior to the best pooling contract, and the planner offers two separating contracts
with b, > b;. The formal derivations can be found in Appendix C.2. Importantly,
uncertainty does not prevent the planner from separating agents: the planner sepa-

rates job seekers based on their imprecise (but unbiased) prior regarding their type.
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We explore next the case of biased beliefs or over-confidence.

Biased beliefs A crucial implementation issue with a menu of insurance contracts
is that some workers may be over-confident about their job market prospects (Dubra,
2004; Spinnewijn, 2013, 2015), and some high-types, i.e., high-MRS individuals, may
(wrongly) sort themselves into the low-type contract. To account for over-confidence,
we come back to the baseline model with two ez-post types of agents {h,(}, in which
the type-h worker—in proportion p—has a higher willingness-to-pay for insurance
than type-l worker. However, we also assume that, with probability ¢, a type-h
worker (wrongly) thinks that she is a low-MRS individual.

Over-confidence does modify the structure of optimal insurance, but we can show
that there still exists a condition under which a menu of contracts is optimal. Letting
by and b denote the optimal replacement rates under perfect information (for agents
and the planner), the sufficient condition supporting separating contracts over the
pooling contract is more stringent than in the baseline of section 2. Specifically,
if there exists a function f(-) such that, when b; > f(b7) > b}, the planner offers
two separating contracts (b, b;), which verify b, < b, < b, < b, with (b,,b;) the
contracts offered in the baseline case with unbiased beliefs. If instead b; < f(b}),
the planner offers the same pooling contract as in the baseline.

Intuitively, the planner cannot force optimistic high-type job seekers to behave
differently than low-type (i.e., low MRS) job seekers. When offered a menu of
insurance, this share of high-type types will prefer the low-insurance contract which
generates utility losses and thus budgetary losses through a compensation in lump-
sum payment. However, a menu of contracts can generate budgetary gains from
the non-zero share of unbiased high-types. These gains can compensate the losses
incurred from attracting biased high-type workers into a low-insurance contract.
This has two implications. First, a menu of insurance is less desirable than in the
baseline, and the sufficient condition for its optimality is more stringent. Second,
even when a menu of insurance is optimal, the variation in insurance coverage across
types is less pronounced than in the baseline. We formally characterize the optimal

contract in Appendix C.3.

Signaling One gain of offering a menu of contracts is to reduce the informational
rent captured by the job seeker at the expense of the job agency. There is, however,
another information asymmetry which provides some informational rent to the po-
tential worker: the one arising, at the interview stage, with a potential recruiter.

Revealing information with a menu of contracts may affect the wage negotiation
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between the job seeker and possible recruiters: the contractual choice sends a signal
to employers on unobserved characteristics of the agent, and thus on their reserva-
tion wage. This signaling channel can distort how job seekers sort themselves into
contracts.

In order to model this signaling channel, we modify the baseline framework as
follows. First, we assume that there is an exogenous mass of possible vacancies
and there is an idiosyncratic match-quality draw: let G(-) denote the distribution
of potential match output y. Second, we assume that, upon matching, a wage
bargaining process takes place between the firm and its only job candidate. For
simplicity, we assume Nash bargaining such that a share v of the surplus goes to
the worker and a share 1 — v goes to the firm. Third, we suppose that the worker’s
(insurance) contractual choice is verifiable such that the firm updates its priors on
the worker’s type accordingly.

This extension is more difficult to study than the previous ones because it in-
troduces endogenous priors for the possible employer, and we only develop the full
argument in Appendix C.4. Signaling reduces the set of incentive-compatible con-
tracts. For individuals with a low reservation wage, there are gains from deviating,
i.e., from choosing the contract intended for individuals with a high reservation
wage: such deviating individuals would capture a larger share of output than under
perfect information. This additional incentive to deviate restricts the capacity of
the planner to separate types but does not fundamentally modify the optimal menu
of contract when feasible. Letting b; and 0] denote the optimal replacement rates
under perfect information, the condition for separating contracts to be preferred is
by > g(b;) (with ¢g(b;) > bf), and the function g is decreasing in the bargaining
power v > 0. Specifically, when v = 1, g(b;) = b and the contract is the same as
the baseline because the worker captures all the match output. As the bargaining
power v decreases, the reservation wage becomes a larger share of the negotiated
wage, and relative gains from sorting into the contract promised to individuals with

high reservation wages are higher.

3 A general model

In this section, we extend the baseline model to a more general framework with se-
quential job offers. We relax the assumption of a CARA utility, relax the assumption
of free access to borrowing and saving and posit imperfect access to borrowing (Lentz
and Tranaes, 2005), and we model moral hazard with an unobservable search-effort
margin. In that framework, reservation wages depend on unemployment duration
(as in e.g., Burdett and Vishwanath, 1988; Vishwanath, 1989) and optimal unem-
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ployment benefits may be constant, declining or increasing with duration (see e.g.,
Hopenhayn and Nicolini, 1997; Shimer and Werning, 2008; Chetty, 2008; Kolsrud
et al., 2015).

In contrast with the baseline model, we assume that time is discrete. Let d € N

denote the unemployment duration and /3 denote the discount factor.

3.1 The worker’s program

Similar to our framework in Section 1, we consider unemployment insurance con-
tracts consisting of two components: (i) a sequence of unemployment benefits {bq} ;..
and (ii) a lump-sum payment upon layoff, a, paid irrespectively of future employ-
ment status.'®

We write below a general recursive program for the worker. At duration d and
with savings s, the job seeker maximizes her value of being unemployed, Uy,'"

!
w,c,s’ e w

U4(s) = max {u(c) — pa(e) + BGa(w,e)Usr(s) + 5 N W(x,s)dGy(x, e)} (4)

where w is the worker’s reservation wage, e is search effort, ¢ is the period con-
sumption, G4(-, e) is the distribution of wage offers, ¢4(-) is the cost of search, and
W (z,s') is the value of b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>