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1 Fehr-Schmidt and Redistribution

1.1) The median voter has wage w = % and thus has after-tax income of
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Since linear utility was specified the median voter solves
max u(ay + B) = max yyy
which yields t* = 0.
1.2) Given linear utility, the central planner solves the following problem:
mtax Yy
Since y is a linear function of w and w is uniformly distributed, the mean

will be the same as the median and the maximization problem will be the same
as in part 1, and thus t* = 0.

1.3) Now we compute an agent’s utility using Fehr-Schmidt preferences:
First define § and y, the maximum and minimum incomes, respectively.
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Since w is uniform over [0,w] and y is a linear transformation of w, y will be
uniform over [g, gﬂ .

U(Yw) = Yo — a/i(y - yw)mdy - ﬁ/:w(yw - y)mdy



The integration is straightforward and we find
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where, as before
Yo = (1 —t)w + (t — yt*)W/2
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Equivalently, w(yw) = yuw + Cia [a(W — w)? + sz}
1.4) To solve for median voter optimum we set w = W/2 and maximize over
t. First let’s simplify

u(ywy2) = ywy2 + %W(t —1)(a+p)

Now we differentiate and solve:
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Note that in the limit as o and 3 go to zero we have standard linear utility,
and in fact we get ¢t = 0, the same as we found above.

Also, the optimal choice of ¢ is invariant with respect to W. This makes
sense because the individuals care about relative, not absolute wealth.

1.5) The central planner solves the following problem:
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The integration yields
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The social planner chooses a higher rate of taxation than the median worker.
This is to be expected because the social planner is concerned with wokers
throughout the wage distribution, who on net prefer more redistribution than
the median.

2 Fehr-Schmidt and Contracts

a & b) We can solve for the optimal trust contract by using backward induction.
The selfish principal wants to maximize MP = 10e — w, so he offers w = 0. At
stage 2, a selfish agent always chooses ¢ = 1. A fair agent chooses e such that
MP = 10e—w = w—c(e) = M# This equation implicitly defines the fair agent’s
effort response function e(w). By the implicit function theorem we have:

de ;.\ de
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Consider now stage 1 and let ¢ be the fraction of fair agents. Then, the
expected monetary payoff of the principal from offering w is:

MF (w) = ¢[10e(w) — w] + (1 — q)[10 — w]
Differentiating with respect to w yields:

oOM?F de 20q
— 1025 1= 4
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—1<0 for ¢ < 0.55

Thus, there are two candidates for the optimal wage offer:

e w = 0 will be accepted by a selfish agent who then chooses e = 1 which
yields a monetary payoff of 10 to the principal and 0 to the agent. However,
the fair agent will reject this wage offer, so that both parties get a payoff of 0.
If ¢ = 0.4, the expected monetary payoff of the principal from offering w = 0 is
thus M* = 6.

e w = 5 will be accepted by both types of agents who both choose e = 1
yielding monetary payoffs M* = M4 = 5. Hence, the selfish principal chooses
w = 0 while the fair principal chooses w = 5. The selfish agent chooses e = 1
in response, since it minimizes cost of effort, while the fair agent chooses e =1
because it equalizes payoffs, M¥ = M4 = 5.

¢ & d) Consider the contract (w = 4,e = 4, f = 13) which is optimal if all
agents are selfish. If this contract is accepted and if the agent chooses e = 4
then monetary payoffs are given by M* = 26 and M4 = 0. However, a fair
agent will reject this contract. If ¢ = 0.4, then the expected monetary payoff to
the principal from this contract is M = (1 —¢)26 = 15.6. In order to get a fair



agent to accept the contract and choose e = 4, the principal would have to offer
at least w = 17 which gives monetary payoffs M = M4 = 13 to both parties.
Note that this is less for the principal than the “selfish offer” considered above.
The principal could raise w above 17 in order to induce the fair agents to choose
a higher effort level. However, by the same argument that was used for the trust
contract, this does not pay off in expectation if ¢ < 0.6.

e) When given a choice between trust and incentive contracts, all principals
will choose an incentive contract because they yield higher expected payoffs,
regardless of type. The expected payoffs to the principal and agent are as
follows:

MP =0.6+15.6 + 0.4 % 13 = 14.56

M2 =06%0+0.4%13=52

f) Suppose there is such a separating equilibrium. If the principal offers w,
the agent updates his beliefs to ¢ = 0. Thus, the agent is sure that the bonus is
not going to be paid, so both types of agents will choose e = 1. Hence, the selfish
principal’s equilibrium payoff is M"s = 10 — w < 10. Note that w= 0 is the
only possible equilibrium candidate. On the other hand, the selfish principal
can always mimic the fair principal by choosing w = w. In this case the agent
believes ¢ = 1. We have to distinguish two cases:

o If w < 40, both types of agent choose ¢ = 10. Thus, if the selfish principal
offers w = w and does not pay the bonus, her monetary payoff is M*s = 100—w
> 60, a contradiction to the assumption that w =w is an equilibrium wage offer.

o If w > 40, the selfish type of agent will choose e = 1 and the fair type
of agent will choose e = 10. If the fraction of fair agents is 0.4, this gives an
expected monetary payoff to the selfish principal who does not pay the bonus
of MPs = 0.4-100 4+ 0.6-10 — w = 46 — w < 10. Hence, the selfish principal
would have no incentive to deviate from w = w = 0. However, in this case the
fair principal wants to deviate. She pays the bonus to the agent who chooses
e = 10, so her expected monetary payoff is Mr = 0.4-40 + 0.6-(10 — w) < —2.
In addition, the fair principal suffers from the inequality if the selfish agent
chooses e = 1. On the other hand, she could have guaranteed herself a payoff
of 5 by offering w = 5 which would have been accepted by both agents, both
agents would have chosen e = 1, and both parties would have had a payoff of 5.
Hence, w > 40 cannot be part of a separating equilibrium either.

g) At stage 3, the selfish principal always chooses b = 0. The fair principal
chooses b in order to achieve

MP =10e—w—-b=w+b—c(e) = M

Thus,
b(e) = max{be — w + %, 0}



At stage 2 all agents belief that they face the fair principal with probabil-
ity 0.4 (because we are in a pooling equilibrium). Thus the agent’s expected
monetary payoff as a function of e is

MA(e) = 0.4[w + b(e) — c(e)] + 0.6[w — c(e)]

Differentiating with respect to e yields:

OMA { 0.4(540.5¢/(e)) — c'(e) =2 — 0.8¢/(e) if b(e) >0
de —c(e) if b(e) =0

Thus, M“(e) has a local maximum at e = 1 and, given the convex cost
function, another local maximum at e = 7. It is easy to check that the global
maximum is at e = 7 for w < 15 and e = 1 for w > 15. Hence, the selfish agent

chooses
7Tifw<15

e(“’):{ lifw > 15

A fair agent suffers from the inequality if the principal does not pay the
bonus. Therefore, a fair agent rejects if w < 5 and accepts and chooses e(w)
such that 10e — w = w — ¢(e), which is equal to 1 if 5 < w < 10 and equal to 2
if 10 < w < 15.

Consider now stage 1: The fair principal would never offer w > 15. If w > 15,
only the fair agents would choose e > 1. For the same argument as the one given
in Proposition 1, increasing wages in order to appeal to the fair agents does not
pay off in expected terms and the fair principal would suffer from the inequality
to her disadvantage if the selfish agent chooses ¢ = 1. Therefore, w > 15 cannot
be part of a pooling equilibrium.



