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Abstract

We theoretically study a simple principal-agent model called “gift-exchange”
(Akerlof, 1982), in which a principal offers a fixed wage to an agent, and after
observing the wage, the agent chooses his effort level. In our analysis, the
agent is assumed to be guilt averse in the sense that he feels disutility when the
realized outcome for the principal falls short of what he believes she expected
from him. In this setting, the principal’s positive wage offer works as a costly
signal that she believes that the agent exerts a positive effort. According to
this intuition, we show that positive wage and effort levels may arise in the
equilibrium. Furthermore, we show that excessive wages may crowd out the
agent’s motivation.
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1. Introduction

In this study, we analyze a simple principal–agent framework often referred to as
the “gift-exchange” model (Akerlof, 1982; Akerlof, 1984). A principal (she) offers a
fixed wage to an agent (he), who, after observing the wage, chooses his effort level.
Note that, unlike the standard contract theory literature, we assume no uncertainty
and no information asymmetry in our one-shot model. Rather than relying on
information frictions or repetition, our key assumption is guilt aversion: the agent
experiences disutility when the realized outcome for the principal falls short of what
he believes she expected from him. Under this assumption, the wage offer can serve
as a costly signal of the principal’s expectation that he will exert positive effort, and
this expectation can be self-fulfilling. We obtain two main results. First, positive
wages and effort levels can arise in equilibrium under guilt aversion; by contrast, in
the benchmark case that maximizes material payoffs, both levels must be at their
lowest feasible values. This is consistent with the efficiency-wage literature. Second,
higher wages can crowd out the agent’s motivation: increasing the wage does not
necessarily induce greater effort and may even reduce it.

In the empirical literature, even a fixed wage can elicit higher effort (e.g., Gneezy
and List, 2006; Bellemare and Shearer, 2009; Cohn et al., 2015). This type of proso-
cial behavior is often explained by models of reciprocity (e.g., Dufwenberg and Kirch-
steiger, 2004; Falk and Fischbacher, 2006). However, there is also counterevidence
to the gift-exchange hypothesis. For example, Gneezy and Rustichini (2000) doc-
ument a nonmonotonic effect of monetary incentives on performance: introducing
a small payment reduced performance relative to no payment, whereas within the
positive-payment range higher pay increased performance—implying a discontinuity
at zero pay (“pay enough or don’t pay at all”). By contrast, other studies report
an inverse U-shaped relationship between effort and incentive intensity—effort rises
with incentives up to a point, after which stronger incentives reduce effort (Pokorny,
2008; Ariely et al., 2009; Esteves-Sorenson and Broce, 2022). Such phenomena—in
which excessive incentives crowd out agents’ intrinsic motivation—are commonly re-
ferred to as “motivation crowding out.” There exist many theoretical accounts (e.g.,
Bénabou and Tirole, 2006), yet, to our knowledge, none explains all three patterns
simultaneously. Our model reconciles these three seemingly contradictory findings.

This proceedings paper is organized as follows. Section 2 sets up the model.
Section 3 analyzes the model. Section 4 concludes. In this proceedings paper, all
proofs are abbreviated. In the full paper, we also examine the monotonicity of the
agent’s expectations and the uniqueness of the separating equilibrium.

2. Model

We consider a two-stage principal–agent model, referred to as a gift-exchange model
(Akerlof, 1982). In our model, a principal (she) offers a wage w ∈ R+ to an agent
and maximizes her payoff

pe− w, (1)

where p ∈ R++ denotes productivity, demand, or the output price. Observing the
wage level w, the agent (he) chooses whether to accept the offer; if he accepts, he
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chooses an effort level e ∈ R+. We assume no uncertainty, no information asymme-
try, and no repetition, unlike the literature of the standard contract theory. Note
that the wage is fixed, i.e., it cannot be conditioned on effort or output. The agent’s
payoff when he accepts the offer w and chooses e is assumed to be

U(w, e) = w − c(e)− g(r − e), (2)

where a differentiable function c : R+ → R+ denotes the agent’s cost, a differentiable
function g : R → R+ denotes his guilt, and r denotes his second-order belief about
what effort level she believes that he chooses. Assume g′(x) > 0 for all x > 0 and
g(x) = 0 for all x ≤ 0. For example, if g′′(x) > 0 holds, then we can interpret that the

marginal guilt is decreasing, i.e., ∂2g(r−e)
∂e2

< 0 for any e < r. Jensen and Kozlovskaya
(2016) caracterize a specific form of such a representation in which a marginal guilt
is decreasing. When the marginal guilt is decreasing, it is an important assumption
that c′(0) ≤ g′(0+) for Main result 1. However, our analysis permits that g′′(x) < 0
to explain motivation crowding out (Main result 2). We say that the agent is guilt-
neutral if the guilt function is constant, and we analyze the guilt-neutral case as a
benchmark in our analysis. If he does not accept the offer, each payoff is normalized
to zero.

Battigalli and Dufwenberg (2009) generalize Kreps and Wilson’s (1982) sequen-
tial equilibrium to formulate “psychological sequential equilibrium.” Following their
framework, we define an equilibrium concept as follows:

Definition (Psychological Sequential Equilibrium). An assessment (σ∗, r∗) is
a Psychological Sequential Equilibrium (PSE) if it satisfies

• Consistency. There exists a sequence of fully mixed strategy profiles {(σk
P , σ

k
A)}k≥1

such that σk
P → σP and σk

A(· | w) → σA(· | w) for each w ∈ R+, and

r(w) = lim
k→∞

Ee∼σk
A(·|w)[e] (3)

for each w ∈ R+.

• Sequential rationality. (i) For every w, supp(σA(· | w)) ⊆ argmax
e≥0

{w −

c(e)−g(r(w)−e)}; (ii) At the initial node, supp(σP ) ⊆ argmax
e≥0

{pEe∼σA(·|w)[e]−

w}.

In words, the first condition says that the both players have “right” beliefs in
a sense that the agent’s second-order belief is identical to the principal’s first-order
belie, and her belief is identical to his actual choice. The second condition says that
each player maximizes each utility with respect to each belief, permitting that the
agent exhibits guilt aversion.

3. Main results

In the benchmark case in which the agent feels no guilt, he exerts the minimum
effort for any wage, and thus, the principal offers the minimum wage in the subgame
perfect equilibrium:
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Benchmark result. If a guilt function g is constant, then there is a unique
PSE in which w∗ = e∗ = 0.

In contrast, if the agent is guilt averse, gift exchange may arise in equilibrium.
The guilt averse agent chooses e∗ = r∗ on the equilibrium path, and if w works as a
costly signal of r, a higher level of wage induces a higher level of effort. This fact is
summarized as follows:

Main result 1. There exists a PSE in which w∗ and e∗ are positive if and only
if there is r > 0 such that

c′(r) ≤ g′(0+) (4)

and
pr − c(r) ≥ 0. (5)

Note that if g′′(0) > 0, then c′(0) ≤ g′(0+) implies conditions (4) and (5) for
r = 0. In particular, if g′′(x) > 0 for each x ≥ 0, there is a single crossing point
r∗ > 0 in which c(r∗) = g(r∗) and the agent chooses e∗ = r∗ in PSE. If g′′ is non-
monotone, then the effort level e∗(r) becomes non-monotone. That is, too much
expectation may crowd out his motivation. This fact is summarized as follows:

Main result 2. The agent’s effort e∗(r) is strictly increasing in r if and only if
g′′(r − e) > 0; it is strictly decreasing if and only if g′′(r − e) < 0.

There exist many theoretical papers which imply that too much incentive crowds
out agents’ motivations (e.g., Holmström and Milgrom, 1991; Bénabou and Tirole,
2003; Bénabou and Tirole, 2006; Ellingsen and Johannesson, 2008), but our result
suggests another mechanism from them. We can suppose an S-shaped guilt function,
in which g′′(x) < 0 in some area of x and g′′(x) > 0 in another area of x. Then,
as the wage–induced belief r = µ(w) moves across regions where g′′ switches sign,
the comparative statics of the agent’s best response also switch. Let e∗(r) solve
the interior FOC c′(e) = g′(r− e) with the complementary slackness condition that
e∗(r) = 0 whenever e ≥ r (so g(r − e) = 0). By the implicit function theorem,
whenever e∗(r) ∈ (0, r),

de∗(r)

dr
=

g′′(r − e∗(r))

c′′(e∗(r)) + g′′(r − e∗(r))
. (6)

Hence the sign of de∗

dr is the sign of g′′ evaluated at the equilibrium deviation r−e∗(r).

4. Conclusion

Assuming that the agent has guilt-averse preferences, this proceedings paper shows
that (1) there exists a psychological sequential equilibrium in which gift exchange
arises, and (2) motivation crowding out can occur. In addition, we examine the
monotonicity of the agent’s expectations and the uniqueness of the separating equi-
librium in the full paper.
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