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Abstract

The probability of income loss depends on talent and effort. Effort
has positive externalities and therefore individuals are awarded status
in proportion to their perceived diligence. The social norm requires
more effort from individuals perceived as more talented, but talent
is private information and individuals cunningly choose effort so as
to manipulate the public perception of their talent. We analyze the
workings of a social insurance system in this setting. It turns out that
social norms may mitigate moral hazard. However, the distribution
of social status in society will not be uniform.
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1 Introduction

A welfare state provides insurance for its citizens. However, the greater the
generosity of an insurance scheme, the less an insuree cares if a bad outcome
occurs, and the less incentive he has to take adequate precautions. Such
moral hazard considerations have received ample attention in the insurance
economics literature.! However, it is seldom recognized that social norms
may constrain behavior in the situations analyzed: A careless insuree typi-
cally shifts the costs of his behavior onto others and for this reason he may
be accorded low social status (see Coleman [7, p.275]).? This is perhaps es-
pecially true if the insuree is conceived of as a talented fellow who, with high
likelihood, could have avoided the bad outcome had he tried. To keep his
status high, the insuree may therefore decide not to be so careless after all.
On the other hand, if the social norm relates to perceived talent, the insuree
may cunningly choose his actions so as to fake a level of talent such that
others bestow high status on him.

In this paper we take a first step towards analyzing issues of this kind. The
analysis has some potential bearing on many kinds of insurance relationships,
but in order to focus matters we phrase the presentation in terms of the
following situation: A population of individuals differ in talent, which affects
how efficiently they transform effort (e.g., education or search activity) into
probability of getting a job. The individuals are risk averse and there is some
scope for welfare enhancing unemployment insurance. However, the higher
is the unemployment benefit, the less incentive there are for individuals to
exert effort, which in turn raises unemployment rates at everyone’s expense.
"Lazy” behavior is therefore not socially approved, especially if a lazy person
is regarded as having high talent. A social norm governs how much effort an
individual perceived to have a certain talent should exert, and this target is
increasing in perceived talent. Social status is assumed to be an increasing
function of the difference between an individuals actual choice of effort and
the relevant target.

Individual talent is not easily inferred from outward appearances. We
assume that each individual’s talent is private information. Hence, others
have to draw their conclusions from observing choices of effort only. This adds
considerable intricacy to the motivation which affects individual choices of
effort. Not only does effort influence employment probability, it also conveys
a signal about personal talent, and this signal may be manipulated.

'See e.g., Arrow [2], Ehrlich & Becker [9], Pauly [19] and Shavell [21]. A general
overview on moral hazard is Dutta & Radner [8].

2Coleman argues that for social rewards to be effective “[t]he existence of externalities
is a necessary condition.”



We solve the model using techniques from information economics. We
apply an equilibrium refinement, a social equilibrium, which is akin to the
D1 refinement of sequential equilibrium and show that there is a unique social
equilibrium, which furthermore is fully separating.

In the social equilibrium there is for all levels of talent less moral hazard
than would be the case if social status was not important. This finding is not
a priori obvious, because although status is positively related to effort for a
given level of perceived talent, individuals also have the incentive to imitate
less talented individuals by exterting less effort. We also show that when the
social insurance benefit is marginally increased individuals with low levels of
talent will increase effort, which is in sharp contrast to standard predictions.
We conclude, however, that one should be cautious when making welfare
judgements based on these results: People with low talent work hard even
though the positive externality they create is small. Moreover, despite the
social norm requiring more talented individuals to work harder, social status
in the model is increasing in talent. Having social norms to reduce moral
hazard is not a free lunch.

The paper is structured as follows. The model is introduced in Section 2
and solved for equilibrium behavior in Section 3. In Section 4 we discuss the
equilibrium in terms of moral hazard, marginal policy changes, and social
status. We also discuss alternative modeling choices. We conclude the paper
in Section 5. An Appendix contains the proofs of some lemmata used to
prove our main result. All figures are found at the end of the paper.

2 The model

We begin by describing in detail the model, discussing in turn its strategic
structure (2.1), material payoffs (2.2.), social payoffs (2.3) and individual
objectives (2.4).

2.1 Effort, talent, unemployment

By exerting effort ©+ € X = [0, 1] individuals affect their probability of get-
ting employed. This effort may have many interpretations, e.g., time or
attention devoted to search activities on the labor market or to acquiring an
education. Individuals differ according to their talent t € T = [0,1]. There
is a continuum of individuals whose talent is distributed on T according to
the distribution function F', which is strictly increasing, continuously dif-
ferentiable, and has a density function f. We focus on the case when each
individual’s level of talent is private information. However, F' and f are com-



mon knowledge among all individuals. An individual’s probability of getting
employed equals tz, and hence depends on both his effort and his talent.

Figure 1 illustrates the structure of the decision problem faced by an
individual of talent ¢. First, knowing his talent ¢, the individual chooses an
effort level x € X. Then, a chance move determines whether the individual
gets a job or becomes unemployed. The relevant probabilities are given in
brackets in Figure 1.

2.2 Material payoffs

An individual with a job has positive income from labor, normalized to one.?

No private unemployment insurance exists but we assume there exists a pub-
lic unemployment insurance system. The system is financed through gen-
eral public funds. The administrator of the insurance system only observes
whether an individual has a job or not but is unable to observe an individ-
ual’s talent or effort level. Since effort is unobservable for the administrator
unemployment insurance is a uniform unemployment benefit 3 received by an
unemployed individual regardless of his talent and his ex ante chosen effort
to avoid unemployment.

In standard models that do not include social status concerns the individ-
ual’s payoff depends only on income (from labor or social insurance) minus
the cost of effort. We call this payoff the material payoff. Given talent ¢t € T,
effort z € X, and social insurance benefit 3 the material payoff is given by

o + (1 — tz)u(B) — gﬁ (1)

where the income valuation function u : Ry — R is normalized so that
u(0) = 0, u(1) = 1, and satisfies that v’ > 0, " < 0, v’ — 400 as y — 0.
K is a positive constant large enough to guarantee any x = 1 is a strictly
dominated strategy. (An explicit restriction on K is specified in equation (5)
in section 2.4).

Given our assumptions about u, for reasonable levels of the marginal cost
of public funds, it is easy to find a social welfare function such that some
B € (0,1) is the optimal benefit level. In the following we consider only such
benefits.

We close this subsection by recording how an individual of talent ¢ moti-
vated solely by his material payoff would behave. He would choose x so as to
maximize (1). Irrespective of the behavior of others, there is a unique such

3This means that there is only one type of job, unlike in some other models where
social concerns play a role, like Fershtman et al [10], Fershtman & Weiss [11], Gottfries &
McCormick [14], McCormick [18].



choice. The optimal choice for each t € T is described by the function 27"

defined by

1

w12 () = — (1= u(B)). )

Note that for all ¢ > 0 this specification entails moral hazard in the sense
that the higher is 3, the lower will be 257 (t).

2.3 Social norms and social payoffs

Individuals care about social status which they bestow on one another. An
individual’s status depends on his choice of effort and on how talented he
is perceived to be. Although individual talent is private information it can
be inferred from an individual’s choice of effort, which is observable to other
individuals. The motivation for why effort matters is that, with G > 0,
an individual’s effort has positive external effects, since effort reduces the
probability of income loss and social insurance benefits are paid through
public funds. Therefore, others may be inclined to despise a lazy individual
and to hold a diligent individual in high esteem.?

We assume that individuals are accorded zero social status if they are per-
ceived of as maximizing their material payoff. If they make some other choice,
they are awarded status in proportion to the difference between their actual
choice of effort and the choice of effort that would maximize their material
payoff for the relevant level of perceived talent. More specifically, an individ-
ual who chooses effort x and is perceived to have talent ¢ € T is accorded a
social status of x — x°TP(t) and a social payoff of o(x — x°TP(t)), where o
is a non—negative number (common to all individuals) measuring sensitivity
to social status and z5TP(¢) is given by (2).We shall refer to 2572 () as the
social norm for an individual perceived to have talent ¢.°

It remains to be explained how perceptions of an individual’s talent come
about. Individuals have private information about their own talent, so oth-
ers can only draw inferences based on observations of the complete vector of
chosen actions across the population.® We adapt standard tools of informa-
tion economics which guarantee that, in equilibrium, all individuals make the

4If the reduction of government spending is per se something all persons desire, the
following quote from Coleman [7, p.274] captures the spirit of our modeling: “If a number
of persons’ interests are satisfied by the same outcome, then each has an incentive to reward
the others for working toward that outcome. Each may in fact find it in his interest to
establish a norm toward working for that outcome, with negative sanctions for shirking
and positive sanctions for working toward the common goal.”

A similar approach to modeling social status is used by Kandel & Lazear [16].

6This aspect resembles Bernheim’s [3] model of conformity, except that in his model
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same inferences if an individual with a certain talent takes a certain action.
The details are discussed in Section 3. For the time being we postulate the
existence of an inference function which, for each level of talent and action
chosen, specifies a perceived talent. Let 7 : X — T denote such a function;
7(x) € T is the perceived talent of an individual who chooses effort x € X.

Given an inference function 7, the social payoff of an individual of talent
t choosing « can now be written as o (z — 2577 (7(z))) or, using (2), as

o (- - ur). 3)

2.4 Total payoffs

We assume that each individual’s material and social payoffs (1) and (3) add
up to his total payoff. An individual of talent ¢ choosing x who is perceived
to be of talent 7(x) hence has total payoffs as given by the utility function
U:X xT? — R defined by

Uz, t,7(x)) =to + (1 — tx)u(B) — gxz
1 @)
+o|x— ?(1 —u(f))r(x)] .

In order to make x = 1 a strictly dominated choice we assume that
K>1—-u(fB)+o. (5)

The interpretation is that no individual finds it worthwhile to spend all his
time to reduce the risk of losing income.

We note that these preferences satisfy the so—called single—crossing prop-
erty. To see this consider the slope of indifference curves given by

I )
arlgy—o w1 —u(@)t+o]—=

and the decrease in slope over talents
0 (dx
ot \ dr
the counterpart to our social norm is constant over types. Our model furthermore shares
with Bernheim’s the feature that individuals care directly about other’s inferences. The
resulting signaling game is non—standard; usually the inferring parties take actions about

which others are concerned. However, as noted by Bernheim [3, footnote 6], the assumption
we make has no formal significance and the analysis can be recast in more traditional ways.

(6)

>:_ (1 —u(B))? o )
(L1(1 —u(B)t + 0] —z)




3 Social equilibrium

We solve the model for equilibrium behavior, requiring that individuals of
all talents maximize total payoffs given the equilibrium inference function.
Furthermore, the inference function must be reasonable in the following two
ways. First, the perceived talent associated with any effort level chosen by
some individual in equilibrium should correspond to the expected level of
talent of the individuals making that equilibrium choice. This means that
if, in some equilibrium, the effort level = is chosen only by individuals with
talent ¢, then 7(x) = ¢. If, on the other hand, individuals of many different
talents pool at x, then the inference gives the expected talent of an individual
drawn at random from the pool.

Second, we impose a requirement on inferences concerning choices of effort
that do not occur in equilibrium. To motivate this suppose for a moment
that such a requirement is not imposed. Consider the strategy profile where
each individual, irrespective of his talent, chooses an effort level of %(1 —
u(f) + o). This means that all individuals pool at the level of effort which
would maximize the total payoff of the most talented individual had his talent
been common knowledge.” For o high enough, this profile is sustained as an
equilibrium by the inference function 7, defined by 7 (% (1 — u(f) +0)) =
fol tf(t)dt and T(x) = 1 Yz # +(1 — u(f) + o). In words, each individual
is perceived to have a talent equal to the expected talent of an individual
drawn at random from the whole population and no individual dares to
deviate because he would automatically be perceived as the individual with
the highest talent, even for deviation towards lower levels of effort!

We find such an equilibrium questionable because it is founded on ques-
tionable out—of—equilibrium inferences. The problem is very similar to that
which arises in signaling games when the sequential equilibrium concept is
applied. In that context, a standard reaction is to invoke an equilibrium
refinement which restricts possible inferences concerning out—of-equilibrium
actions. The equilibrium refinement we apply is an adaptation of the D1
equilibrium (see Cho & Kreps [6] and cf. Bernheim [3]). In the context of
the present model the D1 criterion mandates that the inference concerning
any out—of—equilibrium action must be on a talent level of an individual with
the strongest incentive to deviate under that particular inference. Compare
this inference with the previous example where the out—of—equilibrium infer-
ence was on the talent level of the individual with the weakest incentive to
deviate!

We now define the concept of social equilibrium, which we shall use to

"To see this, substitue a 1 for 7(z) in (4), and maximize with respect to x.



solve the model when o > 0 and 3 € (0,1). Let 2% : T — X be a function
which describes which effort levels are chosen by individuals with different
talents in the social equilibrium. We refer to the image of z°F as “equilibrium
efforts” and to complementary effort levels as “out—of—equilibrium efforts”.
Let 75 : X — T describe inferences in the equilibrium.

Definition. A social equilibrium is a pair of functions (z°%, 75F) such that

(i) z°F(t) € argmax, .y U(z, ¢, 75E(x)) Vt € T,

(ii) If z € X is an equilibrium effort, then 75F(z) = ffit;((tt))it where P =
{t:2%F(t) =z}, and

(iii) If z is an out—of—equilibrium effort, then

98 (1) € ar§£ax [U(x,t, 9 (2)) — U(@F (t),t, 7°F (5% (1)) |.

Condition (i) in the Definition requires optimality of chosen actions, condi-
tions (ii) and (iii) correspond to the requirements on the inference function
discussed before.® We now solve the model:

Theorem. There exists a unique social equilibrium (x5%, 75). 257 is con-
tinuous and strictly increasing (full separation), strictly convez, and satisfies

that z57(0) € (0, %), and 25F(1) = 2(1 — uw(B)) < 1. 7% satisfies that

0 Ve [0,257(0))
) =t Ve e 170,25 ()
1 ‘v’xE( E(l),l]

To prove the Theorem we will make use of the following four lemmata, which
apply to any social equilibrium (2%, 75F) (proofs in the appendix):
Lemma 1. Ift <t, then x°%(t) < 25F(¢').

Lemma 2. If v < ', then 5% (x) < 79E(2').

Lemma 3. The set of equilibrium efforts is connected.

8 A social equilibrium is not formally equivalent to a D1 equilibrium because condition
(ii) (of the Definition) is not quite Bayes’ rule and (iii) is not the D1 criterion. These
changes are made to simplify the presentation of (ii), and because we prefer the economic
intuition behind (iii) to that of the D1 criterion. Both changes are inconsequential to
equilibrium behavior. In particular, in our game (iii) and the D1 criterion affect behavior
in the same way.



Lemma 4. No pool exists, i.e., Pt,t' € T s.t. t # ', x5F(t) = 25F(¢').

These lemmata show in turn that the equilibrium effort and inference
functions 2°7 and 7°% are monotone, that the effort levels chosen in equilib-
rium form a connected set, and that there are no pools.

Proof of the Theorem:® Combining Lemmata 1, 3, and 4 one sees that 257
must be strictly increasing and continuous. Moreover, 2°F must be differen-
tiable; in order to prescribe equilibrium choices for all talents 2°% must for
each t be tangent to an indifference curve as given by (6), and this would be
impossible if 5% had a “kink” (either there would be no point of tangency
at the kink and individuals with talent ¢ would want to deviate, or there
would be multiple tangencies at the kink and a pool would be attracted).
For equilibrium efforts, 79 is the inverse of °F, and hence 7% must there
be differentiable too. Hence we can proceed by maximizing (4) with respect
to  to get the first order condition 7'(x) = K%. Since inferences
are correct we can substitute 7(x) for ¢ to get

(1—wu(p)r(z)+0— Kz
o(1 —u(f)) '

This is a linear first order differential equation which can be solved by stan-
dard methods. However, we need an initial condition. Since in a separating
equilibrium true talents are revealed, the individual with talent 1 will have
that highest conceivable social norm apply to him, and this could never be
consistent with equilibrium behavior unless he chooses the effort level that
would be optimal for him had his level of talent been commonly know. Sub-
stituting a 1 for 7(x) in (4), and maximizing with respect to x one concludes
that he chooses an effort of =(1 — u(f) + o), so the appropriate initial con-
dition is 7 (£ (1 — u(8) 4+ 0)) = 1. The definite solution to (8) then is

(z) =K

(8)

T(z) = KT EEka-uore), (9)

S 1-w(B) 1-u(B)

Equation (9) describes the equilibrium inference function 75% for equilibrium

levels of effort. Since equilibrium efforts increase with talent (Lemma 1 +

separation), effort levels above (1) = + (1 —u(f)+0) are irrelevant in (9).

9Ramey [20] proves existence, uniqueness, and full separation of D1 equilibria in a wide
class of signaling games. However, the game we study does not belong to that class (unlike
Ramey, we have bounded strategy sets), so despite the similarity between the equilibrium
concept we use and that of D1 equilibrium (cf. footnote 8), the proof cannot be shortened
by referring to Ramey’s results.



Moreover, effort levels below 2°F(0) are irrelevant. By Lemma 2, 79 (z) = 0
for any x € [0,2°F(0)) and 7°F(z) = 1 for any = € (z°F(1),1].

25% is the inverse of 79F for equilibrium effort levels. Hence substituting
t for 7(z) and z°F(t) for z in (9) we get the following expression which

implicitly defines equilibrium efforts for all talents in 7"

K

(1—u(@)t oes (PO x0-u@)0)

5 (t) = T + IR

(10)

Letting ¢ = 1 it is straightforward to verify that z°%(1) = (1 — u(f8) +
o). Letting ¢ = 0, and noticing that the exponential expression in (10) (in
the following denoted eg(')) is less than unity (follows from Lemma 1 +

separation), one sees that x°%(0) = %eg(') € (0,2). Finally, since 32;;]3 =

3
1—u(B) (1 — e%(')) > 0, 25 is strictly convex. [

Ko

The effort choices in the social equilibrium given by (10) are illustrated
in Figure 2. The graphs I} and I] display the indifference curves for the
individuals with talent levels ¢t and 1 which are tangent to z°F. The points
of tangency are then (¢, z5%(t)) and (1,2°F(1)). The inference function 7%
is illustrated by Figure 3.

4 Discussion

In this section we analyse the social equilibrium in terms of moral hazard,
marginal policy changes, and social status. We also discuss some possible
alternative modeling choices.

4.1 Moral hazard

We define moral hazard as the change in individual effort caused by the
introduction of social insurance. We assume that social status is important
only because effort has negative externalities when 3 > 0. Then, with 5 =0
social status is unimportant and ¢ = 0. We refer to the situation with
B = o0 =0 as autarchy (AUT). In autarchy individuals choose effort so as
to maximize (1) with 3 = 0, in which case effort is given by 24" (¢) = %.
Hence our measure of moral hazard for an individual of talent ¢ in the social
equilibrium is z4Y7 () — 5% (). We now compare this measure to two others
which would be relevant under different assumptions than those pertaining
to the social equilibrium.



First, there is the case described by the standard model where individu-
als are motivated solely material payoff (so that § > 0, 0 = 0). In this case
efforts are given by 2°77 as defined in (2) (ST'D means ”standard” and sug-
gests that social status concerns are suppressed) The relevant moral hazard
measure in this case is V7 (t) — 257 (t) = £u().

We now compare the moral hazard measures in the social equilibrium and
the standard model. A special case, when o is not too large, is illustrated in
Figures 4(a)—(b). In the social equilibrium moral hazard VT (¢) — °F(t) is
negative at the lower end of the distribution of talents. Moral hazard then
increases with talent up to some point, where it tapers off a bit. This is in
sharp contrast to the standard prediction where the measure of moral hazard
AUT (t) — 25TD(t) is never negative, and zero only for individuals with zero
talent. In the social equilibrium, if ¢ is not too high, there will be positive
moral hazard for some individuals with high enough talent, but never will
moral hazard be as high as in the standard model.

Second, there is the case where social status is important but informa-
tion about talent is common knowledge among individuals (there is complete
information (CT) about each individual’s t). Then individuals choose effort
so as to maximize (4) with a t substituted for 7(z) and effort is given by
z91(t) = L((1—u(B))t+0). In this case the moral hazard measure becomes
T (1) =21 (1) = fu(B) ~ £

We now compare the social equilibrium to the model with complete in-
formation, and again Figures 4(a)—(b) illustrate a special case when o is not
too large. Moral hazard is never lower in the social equilibrium than in the
case with complete information. The difference in moral hazard between the
two cases decreases with talent, and for the most talented individual there is
no difference at all.

Summing up, there is unambiguously less moral hazard in the social equi-
librium than in the standard case. This finding was not a priori obvious,
because although effort per se tends to increase individuals’ status, there
was the counter—effect that individuals might try to fake their level of talent
by shading effort choices. Such an effect indeed is important, as witnessed
by the fact that there is more moral hazard in the social equilibrium than in
the case with complete information. Still, social norms may to some extent
alleviate free-riding.!® However, one should be cautious in terms of judging
the welfare implications of this finding. In the social equilibrium individuals
of low talent work hard even though the positive externality they create is

19The conclusion that “peer monitoring” may mitigate moral hazard is obtained also by
Arnott & STiglitz [1] though the result in their case has a different cause (e.g., non—market
insurance within families).
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small.'! Especially for populations where f has a fat bottom tail, this may
seem socially undesirable.

4.2 Marginal policy changes

We now consider the effect of a marginal change in the benefit level 5 holding
constant the social preference parameter o. The conclusion of the standard
model, as well as the model with complete information, is that effort is
reduced when the benefit level is increased, except for individuals of talent
zero whose effort is unaffected by the social insurance benefit. By contrast,
in the social equilibrium there will be a ”cutoff level of talent” in (0,1) such
that all individuals with talents below this level will increase effort, and all
individuals with talents above will decrease effort when the benefit level is
increased. This is illustrated in Figure 5.

With an eye to (10) we (somewhat loosely speaking) explain this as fol-
lows. The right hand side of (10) is the sum of two terms, each representing
a different ”effect”. The first term represents the direct incentive to scale
down effort as a reaction to reduced material incentives. The strength of
this effect increases with talent, and hence by itself tends to make z°¥ more
flat. The second effect mirrors the altered incentives to adjust effort so as to
reach a desired level of social status. Since the first effect tends to make 2°F
more flat, a marginal increase of effort will tend to bring about a less drastic
increase in the relevant social norm. Therefore, the incentives to increase
effort go up. By inspection of (10), one sees that the higher is an individuals
talent the less important is the second effect. In fact, the second effect is
irrelevant to the individual with talent equal to 1. Since the two effects work
in opposite directions and apply differently to individuals of different talents
the explanation follows.

4.3 Social status

In the social equilibrium (where inferences are correct) the social status of an
individual with talent ¢ is endogenously determined and equal to the differ-
ence between the actually chosen effort and the choice of effort which would
maximize that individual’s material payoff. That is, the individual’s social
status rank is measured by is 257 (t) — 257P(t). One might have expected

“

Cf. Goffman [13] who argues that the stigmatized individual can . attempt to
correct his condition indirectly by devoting much private effort to the mastery of areas
of activity ordinarily left to be closed on incidental and physical grounds to one with his
shortcoming.”

11



that social status in equilibrium would be the same for individuals of all tal-
ents; after all, the social norms are sensitized to individual talents. However,
as illustrated by Figure 4(c), this is not the case. In the social equilibrium,
social status increases with talent.

Again, this is a result that suggests that one must proceed cautiously if
one wants to discuss welfare issues. In our model, social status is systemati-
cally lower for people with low talent than for people with high talent, and
this may be important if the welfare of an economy is assessed. Having social
norms to reduce moral hazard is not a free lunch.'?

4.4 Alternative approaches

There are several ways in which one might modify or augment the model in
this paper and we now mention a few of these: We assume that o > 0 if
and only if 5 > 0, without considering elaborate connections that may seem
natural. For example, there may be some specific (presumably monotone)
relationship between 3 and o. Investigating such a connection could be
particularly interesting if government is introduced as a player who chooses
(B. Moreover, there may be some inertia associated with the formation of o
or the social norm, so that if government suddenly changes /3, then ¢ or the
social norm adjust only slowly.

The social preference parameter o is exogenously given and independent
of the action profile chosen by the population in the model. As an alternative,
o could be a function of the effort choices in society.'® Yet another possibility
is that o, as well as the nature of the social norm itself, could be determined
by forces of natural selection.!*

The concept of social equilibrium presumes that individual talent is pri-
vate information, while effort choice are observable for other individuals. We
have not explored other observability assumptions, although we note that
there are alternatives: Individuals could also observe each other’s average

12(Cf. Besley & Coate [4] who model the take up of welfare where the associated stigma in
equilibrium depends on the difference between the average type of all claimants of welfare
and the average type of deserving (poor) claimants. With dichotomous choice their model
implies statistical discrimination. In our model information about “deservability” is by
contrast inferred from observed behavior.

13Cf. the models of Kandel and Lazear [16] where average effort matters and Lindbeck
et al [17] or Bird [5] where the social payoff associated with some action is inversely related
to the number of individuals choosing that action.

1 Cf. Giith & Yaari [15] who introduce the “indirect evolutionary approach”, in which
individuals behave as rational agents for given preferences, but where preferences selected
by evolution. Fershtman & Weiss [12] apply such an approach to analyze the evolutionary
stability of certain social preferences.
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unemployment spells (i.e., xt) or whether an individual is unemployed or
employed. What assumption is reasonable depends on the interpretation of
effort. At least if effort is education we think our assumption is reasonable,
but nevertheless it may be interesting to explore other possibilitues.

Finally we mention that techniques related to those used in this paper
can probably be applied to many different economic problems. To assume
that a social norm depends on perceived individual ability seems to be very
reasonable when one analyzes problems of team production, profit sharing,
work cooperatives, etc.

We think that it would be interesting to extend the model in any of these
directions. However, we leave such tasks for future research.

5 Conclusions

We analyze the relation between social norms and moral hazard in an unem-
ployment insurance context. An individual’s effort to get a job has positive
externalities (by reducing public expenditure on unemployment benefits),
and therefore “lazy” behavior is not socially approved. A social norm gov-
erns how much effort an individual perceived to have a certain talent should
exert, and this norm is increasing in perceived talent. Individuals care about
what others think about their observed behavior, and therefore the model
contains social incentives in addition to standard material incentives. It is
not a priori clear how the social incentives affect behavior. On the one hand,
for a given level of perceived talent, an individual’s status increases with his
effort. On the other hand, perceived talent depends on effort and so individ-
uals may reduce their effort choices in order to manipulate others’ perception
of their talent.

Using techniques from information economics we solve the model for a
unique equilibrium which is fully separating. Despite the counteracting so-
cial incentives, in this equilibrium there is unambiguously less moral hazard
than without the social norms. Moreover, marginal increases of the social in-
surance benefit lead all individuals with low enough talents to increase their
effort. These conclusions stand in contrast to standard predictions. However,
since people with low talents work hard even though the positive external-
ity they create is small, and since social status is still systematically lower
for them than for people with high talent, we conclude that one should be
cautious when making welfare judgements based on our results.
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Appendix

Proof of Lemma 1. This is a standard result for signaling games in which
the single-crossing property holds, but we still give a proof for completeness:
Suppose t < t'. Define v = 2P (t), 2/ = 25F ('), s = 79 (x) and s’ = 79E ().
We want to show that z < z'. Suppose to the contrary that 2’ < z. By
Definition (i) (incentive compatibility) it holds that

Uz, t,s) > U(2',t,s") and U(2',¢',s") > U(x,t,s) (11)
which combined gives

Q=U(t,s) - Ula,t, s)] . [U(x',t', §) Uzt s)| <0 (12)

However, using the analytical specification of U(z,t, s) in (4) we get

Q=1 —u(@)(t —t) (2" — ). (13)
Since t < t" and z’ < z by assumption, it must be by (13) that @@ > 0. This
is a contradiction and therefore z < z'. O

Proof of Lemma 2. 1t follows from Lemma 1 and Definition (ii) that 757 is
(strictly) increasing over equilibrium efforts. Hence it remains to prove 7%
is monotone also out—of-equilibrium. Note two things (a) and (b): (a) If
t <t and z°%(t) < 25E(¢') then the total payoff of individuals with talent
t" must exceed the total payoff of individuals with talent ¢ (otherwise talent
t' € T could improve by choosing 2°F(t)). (b) Given 7% higher talents gain
more (or lose less) than lower talents by increasing effort from one given level
to another given level, and lower talents gain more (or lose less) than higher
talents by decreasing effort from one given level to another given level. (To
verify (b), study the sign of @, in equations (12) and (13) above, for different
combinations of ¢,#', z, z'.) Combining (a) and (b) and Definition (ii and iii)
one sees that 7°F(z) = 0 for any < 25F(0), and that 7°F(z) = 1 for any
r < 2°%(1). Tt now only remains to prove monotonicity of 7°F when z is
an out—of-equilibrium effort such that z5%(0) < 2z < z°F(1). Let t be the
supremum of the talents making equilibrium effort choices below z, let ¢ be
the infimum of the talents making equilibrium effort choices above x. Clearly
t =1, and by (b) and Definition (iii) we get 79F(x) = ¢t = 7. Combining this
observation with the previous ones, one sees that 7°F is monotonic. O

Proof of Lemma 3. Suppose Lemma 3 is not true. Then there exists an out—
of—equilibrium effort z such that 25%(0) < 2 < z°F(1). Let z be the supre-
mum of the highest equilibrium effort choice below x, let T be the infimum of
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the lowest equilibrium effort choice above x. By (b) in the proof of Lemma 2
and Definition (iii) one sees that 7°F(z) has a uniquely determined value. By
continuity of total payoffs in talent, one infers that u(x, 7°F(z), 7% (z)) =
u(z, 757 (x), 79 (1)) = u(Z, 79F(x), 75%(Z)) = 0. These equalities cannot
hold unless 7°%(z) # 7% (z) # 79F(T), since material payoffs are strictly
concave in effort. And then, by Lemma 2, 75F (z) < 758 (z) < 79E(7). If T is
an equilibrium effort, this is impossible; any individual of talent t € T" with
2°E(t) = x would gain by choosing (T — ) € X for ¢ small enough. If 7 is
an out—of-equilibrium effort there must exist ¢ > 0 such that (Z,7 + ¢) is
a set of equilibrium efforts for which no pooling occurs. This too is impos-
sible; there would exist v with 0 < v < ¢ such that 75F(7 + v) € T would
gain by choosing 7. Hence no 7°F exist which sustains (z°F, 7°F) as a social
equilibrium, a contradiction. O

Proof of Lemma 4. Suppose Lemma 4 is not true. Then there exists ¢,t' € T'
such that ¢ # ¢’ and #5F(¢t) = 2°E(¢'). By Lemma 1 we can find a connected
set © C T of talents pooling at z°F(t). Let ¢, be the infimum and supremum
of ©. By Definition (ii), t < 757 (2°F(t)) < t. It is impossible that 5% (t) > 0
since then we can find ¢ > 0 small enough that individuals with talent
(t +¢) € © would gain by choosing 2°F(t) — & (the loss of material payoff is
arbitrarily small and outweighed by a substantial social payoff gain). Hence
it must be that 2°F(¢t) = 0. However, this is impossible too. To see this
note first that © = [0, 1] is impossible; 1 € T would deviate and choose
effort level %, where he has positive material payoff (instead of zero)
and zero social payoff (instead of negative). Hence, if pooling occurs at
effort 0, also other choices are made in equilibrium. By Lemma 3 these
choices are all connected. But then we can find an equilibrium effort ¢ € X,
£ > 0 but small enough that no pooling occurs at any effort level in the set
(0,€]. An individual with talent °F(g) chooses €, but he in fact can gain by
deviating to effort 0 (again the loss of material payoff is arbitrarily small and
outweighed by a substantial social payoff gain). Hence there can be no pool,
a contradiction. O
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Figure 1: The decision problem facing an individual with talent ¢ € [0, 1]
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Figure 2: The social equilibrium.
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Figure 3: The inference function 7
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Figure 4: Effort choices (a), Moral hazard (b), Social status (c).
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Figure 5: Effect of policy changes in the social equilibrium; § < '
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