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Abstract

This paper asks whether it is optimal for a firm to pay a loss averse agent for losses due to
demotion and reassignment caused by a bad fit on an assignment, in a hidden action setting.
It is optimal for the firm to fully pay the agent for such losses with a contingent payment, if
the degree of loss aversion is high. When the degree of loss aversion is low, no payment for loss
recovery is optimally made. We characterize the optimal contract and show that profit, utility
and welfare are enhanced when the firm follows this strategy.
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1. Introduction

In organizations, new task assignments can produce uncertain outcomes which are observable ex
post. If the ability of the agent is unknown, then these results can impact the agent’s perceived
productivity or ability. This would apply to a new hire or the reassignment of an existing employee.
If publicly observable results point to poor performance, then the agent’s perceived productivity
will be updated to a lower level, and the agent might be downgraded to a lower level task. As a
result of this downgrade and reassignment in task, the agent is likely to suffer a personal loss of
reputation, status, or a loss due to relocation in the organization. This type of loss is particularly
painful, since it involves one’s career and reputation. Such a loss associated with a bad fit in the
task initially assigned very well could be more poignant than an equal gain to the agent due to
loss aversion. This paper considers this process in a hidden action agency setting within which a
principal must design an optimal incentive scheme for an agent who is loss averse with respect to
market value. We wish to determine the optimal share of a possible reassignment loss that a profit
maximizing firm should pay the agent.

Examples of this scenario exist in many organizations. In a business setting, an employee or
an outside hire might be recruited to become a team leader or manager and such assignment can
lead to uncertain outcomes. In an academic setting, a faculty member or an outside hire might be
asked to take on the role of department chairperson or vice dean. In these cases, it might be that
the agent is a bad fit for the task and that there is a need for reassignment. The question arising
is whether the optimal compensation package should contain a specific contingent payment to the
agent for a portion of the possible loss due to a bad fit and reassignment. Also, how does a payment
for loss recovery affect the agent’s welfare, total welfare, and the optimal incentive contract in other
dimensions? We will address these questions.

Business examples of such reassignments to lower level positions within an organization may or



may not include possible managerial severance pay. For example, Bob Iger stepped down as CEO of
Disney in 2020 with a severance package and took a lower position as executive chairman at Disney.!
On the other hand, Steve Ballmer left his CEO position at Microsoft in 2014 without a severance
package and remained at Microsoft as a board member for a short time.? Jack Dorsey CEO of
Twitter and Kim Godwin President of ABC News also were reassigned within their companies to
lower positions, after holding a leadership roles. In each of these cases no severance was reported.’
Academic examples include an offer to take on a department chair or associate dean position which
includes an exit package providing guaranteed summer funding or course relief if the position is
terminated. An offer to a new dean frequently includes a chaired professorship in a department
upon departure and at a specified salary.?

There is a rather large literature on severance pay for CEQO’s which discusses rationales for such
pay, including insurance for a bad fit within the organization, reputational damage, or volatility of
stock returns. Also, a severance package can provide the incentive to invest in risky higher value
projects. See the survey paper by Parsons (2013) and the references listed there. Also see Cadman
et al. (2016), Ju et al. (2002), Rusticus (2006) and Fella and Tyson (2013). However, there is no
such discussion of reassignment pay within the organization in terms of its optimality in a hidden
action setting with loss aversion, and how such pay impacts the optimal contract and the allocation.
We hope to shed some light on this interesting economic issue.

Papers supporting the existence of loss aversion in a hidden action setting have employed cal-
ibration and empirical estimation. For example, Dittman et al. (2010) calibrate a moral hazard

model with a loss averse manager to the observed contracts of multiple CEOs. Their model ex-

'See Grothhaus (2023).

?See CNN Editorial Research (2024).

3For a discussion of Jack Dorsey see McCarthy (2008), and for a discussion of Kim Godwin see Hill (2024),

1Each past dean of my school has been offered such a position contingent on leaving in good graces with the
university and school.



plains observed option holdings and base salaries quite well. Iantchev (2009) estimates a hidden
action principal-agent model using data on individual pay from Safelite Corporation. He allows
the agent’s preferences to exhibit reference dependence, diminishing sensitivity, loss aversion, and
CARA utility. By estimating the preference parameters, he shows that the specification with loss
aversion and diminishing sensitivity fits the data best.

The literature on contract design under loss aversion and moral hazard points out that loss
aversion can often result in the optimality of more simple contracts. Examples include De Meza
and Webb (2007) who employ loss aversion to show that the optimal agency contract rewards good
performance and allows poor performance to go unpunished. They show that pay is insensitive to
performance over some intervals, but with the use of rewards instead of penalties mostly optimal.
Herweg et al. (2010) develop a hidden action agency model in which the agent is expectation-
based loss averse as in Koszegi and Rabin (2006) and (2007). The optimal contract is a binary
payment scheme. With a stochastic reference point, they show that too many wages can reduce
the agent’s expected utility without generating additional strong incentives. Macera (2018) uses
loss aversion to explain the optimality of fixed wages with deferred incentives to the future, in a
dynamic hidden action model. Shin and Yun (2021) consider a principal who hires a supervisor to
monitor a loss averse agent’s behavior. The principal may allow bribery (the price the agent pays
for bad behavior) to generate good behavior. They show that if the degree of loss aversion is high,
deterring all such bribery may be better for the principal. We find similar results to the above
papers in that the principal optimally pays for loss recovery in full or not at all, depending on the
degree of the agent’s loss aversion.

We examine a different setting than in the existing literature, in particular one with possible
reassignment of an agent with hidden action and possible losses from this event made more mean-

ingful due to loss aversion. As noted above, loss aversion seems to be present in the decision making



of managers with hidden action. While executive severance packages are common when an execu-
tive is totally separated from their organization, such packages are not as pervasive for downward
reassignments within organizations. We want to study the interesting question of whether they are
indeed optimal for reassignment when agents with hidden action are loss averse.

We formulate a two period hidden action agency problem with an agent who is loss averse
regarding his market value. We construct the optimal contract and show that it is optimal for
the principal to pay the agent in full a specific contingent payment for the loss associated with
reassignment, if the degree of loss aversion is high. If the agent has a low degree of loss aversion,
the same loss should be covered as part of the agent’s overall contingent share of cash flow, and no
separate payment need be made for loss recovery. If a principal places a highly loss averse employee
in this sort of situation of downside risk, then it is optimal for the principal to fully insure the
employee for such risk. The intuition is that for an agent with a high degree of loss aversion, a
targeted loss recovery payment "super charges" or increases the marginal benefit of the agent’s
unobservable effort relative to a payment as a share of cash flow. Thus, it is less costly for the
principal to incentivize effort through this channel than it would be with additional reward for good
performance. High loss aversion in this sense becomes a reason to pay task reassignment pay. In a
recent study, Brown et al. (2021) argue that loss aversion can be significant in that decision makers
could internalize a loss at more than twice the amount of an equivalent gain. The latter degree
of loss aversion is sufficient in our model for full insurance, so that our results are non-vacuous
according to this meta study.

Section 2 presents the model. Section 3 characterizes the equilibria of the hidden action problem

across the two periods. Section 4 concludes. All relevant proofs are provided in the Appendix.



2. The Model

Consider a principal-agent setting in which the agent has an ability over which there is symmetric
uncertainty. True ability is binary, a € {a,a}, a > a > 0, with the probability of high ability,
a, given by ¢q. Corresponding to ability, there is an associated market value which is given by pa,
where p = 1. That is, the agent’s outside option or market value is proportional to true ability.

The prior expected market value of the agent is

ap, = p(qa + (1 — q)a). (1)

Neither the agent or the market knows the agent’s true ability. There are two periods, and the
principal contracts with the agent at the beginning of each period. In the principal’s initial contract
with the agent (¢ = 0), a2, will be the agent’s outside option in the agent’s participation constraint,
measured in dollars. We will refer to this as the agent’s market value and think of this as reputation.

The principal is risk neutral. We assume that the agent is loss averse with respect to his market
value. The agent’s effort, e, results in a certain effort cost which is given by ce, where ¢ > 0. The
loss in value through exerting effort is not subject to loss aversion, because effort is an exchange
good that is given up as intended.” The agent also has limited liability in the sense that the agent
can only accept nonnegative payments by the principal. The principal offers a contract in each
period which pays a possible fixed salary, a percentage of cash flow and, in the first period, a
possible payment for future reputational loss.

We use a simple linear model to describe the agent’s loss aversion with respect to market value.
At any decision point in time, let F(a,,) denote the agent’s expected market value, entering the

agent’s participation constraint and let A be a change in that value. We take E(a,,) as the agent’s

’See Novemsky and Kahneman (2005) for this interpretation of the boundaries of loss aversion.
8See Kahneman and Tversky (1979) and Brown et al. (2021).



reference point. The agent’s value function associated with A is

A, if A0
v(A) =

AA, if A <0,

where A\ > 1 is the loss aversion coefficient.” The agent’s market value after the change is E(an,) +
v(A).

Initially, the principal has two options with regard to task assignment for the agent. A routine
task and a non-routine or exceptional task. The routine task is a one period project, while the
non-routine task requires a two period horizon, with the first period being a period of information
gathering along with work.

In the routine task, there is no agency problem as the principal can observe the agent’s effort
denoted e € {0,1}. The value a2, is the agent’s outside option. If e = 0, then the cash flow is 0.
If e = 1, then the cash flow is y, + a2, > 0. If e = 1, the principal pays the agent a wage equal to
the agent’s outside option plus effort cost, a, + ¢ - 1. The principal’s profit on the routine task is
mr(a2) = yr + a8, — (a2, + ¢) = y, — ¢ > 0. The routine task is a one period commitment.®

On the non-routine task, the principal cannot observe the agent’s effort so that there is a
hidden action agency problem. Examples of the non-routine task could be a CEO position or a
new administrative position which includes duties outside the agent’s core skill set, or duties could
be inside that skill set but involve new commitments. In contrast to the routine task, the non-
routine task is more difficult and involved, it has uncertain observable outcomes, and the principal

cannot monitor effort. On this task, a high ability agent or a low ability agent can have a high or

"In Brown et al. (2021), a meta-analysis that looks at approximately 600 estimates of the A parameter provides
a mean value of X € [1.8,2.1].

81t is without loss of generality to make effort discrete as opposed to continuous on the routine project. The reason
is that the principal perfectly observes effort and can write a contract which forces the desired amount. We take that
amount to be 1 for convenience.



low productivity level denoted as {ar,an}, where ag > ar, > 0. We can think of ay or ar, as fit
parameters for this particular task.® An agent of high or low ability can be a good or a poor fit
or match for the non-routine task. If an agent is of high ability, a, that agent’s productivity in the
task is ay with probability p, and an agent with low ability has high productivity in the task with
probability p < p. All distributions are publicly known. At time zero, the expectation of an agent’s

productivity on the task is

af = ar[q(l —p)+ (1= ¢)(1 —p)l + anlgp+ (1 - ¢)pl. (2)

Denote the ex ante probability that the agent is a good fit as h = [¢gp + (1 — q)p].

The cash flow technology of the non-routine task is described as in the following. In each of two
periods, cash flow g is binary and given by ¢ € {0, a;y}, where y > 0 and ¢ = L, H. The probability
of success, i.e., a;y, is given by the function f(e), where e denotes the agent’s effort. Only the agent
can observe effort, but the distribution defined by f is public knowledge. We make the typical
concavity and boundary assumptions on the function f.

A1) felo,1)

(i) f(0) =0
(iii) £/ >0, f” <0, for all e = 0, f'(0) = oo, and f’(c0) = 0.19

For analytical simplicity, we have distinguished cash flow between the two agent types through
the outcome of effort. An agent who is a good fit has a higher cash flow in case of success,
agy > arpy, than one who is a bad fit for the same probability of success. That is, for the same

effort exertion, the expected cash flow is greater for the individual with the better fit. This simple

9For notational simplicity, all productivity parameters are measured in money units.

Tn A.1, the range of f is stated to be in the unit interval for all e. We could consider a broader class of concave
functions by restricting parameters such that the equilibrium range of f is in the unit interval. For example, f = /2
and restrict parameters such that e € [0,1). Adjustments in the Inada conditions would have to be made depending
on parameters to insure interior solutions.



model yields the same results as a model where both the probability of success and the cash flow
in case of success are higher for the better fit agent. In this more complex model, the probability
of agy is wf(e), w > 1, and that of ar, is f(e). To simplify notation we will use the former simple
model. This is without loss of generality, because the results of these models are the same.

At time 0, the principal’s expected cash flow is

agyf(e) + (1 = fle))as0 = asyf(e). (3)

If the agent is assigned to the non-routine task at time zero, in the state where §j = a;y > 0, the
principal observes a;y and, thus, observes type a; at t = 1. If § = 0, then the principal gains no
information.

Ex post, at time 1, the principal and the market will observe the fit of the agent in the non-
routine task as a;,© = L, H, conditional on the high cash flow. We then assume that this signal is
public as opposed to something that only the firm observes. While there are some circumstances
where such a signal is private information in the firm, the assumption of a public signal is satisfied
in many real world situations where news of a reassignment travels through formal announcement,
word of mouth, or social media. This signal will allow the principal and the market to update the
agent’s market value from the prior a2, to a posterior E(a,, | a;). If the agent is revealed to be a
bad fit, ar, then that agent’s market value will be downgraded to

(1-q)(1-p)
1—-¢)(1—p)+q(1—p)

q(1-p)
(1-q)(1—p)+q(l-p)

E(am | ar) = p{g[( J+al I} <ap. (4)

If the agent is revealed to be a good fit, then that agent’s market value will be upgraded to

(1-qp

_ ap 0
)l I} > ap, 6

a -
(1-q)p+aqp

Eam | an) = p{a[(



with a® = hE(am | ag)+ (1 —h)E(an, | ar). If the zero cash flow is observed, then the market will
have no additional information on the fit of the agent and market value of the agent will remain at
the prior a,.

On the non-routine task, a gain or loss to the agent can emanate from reputation changes de-
fined as the difference between expected market value and current market value for the agent.
At time 0, the expected reputational gain associated with being revealed to be a type apg is
f(e)h(E(am|am) — al,) > 0, while the reputational loss associated with being revealed to be a
type ar, is Af(e)(1 — h)(E(amlar) — a2,) < 0. Due to loss aversion, the sum of these changes is
(A=1)f(e)(1 = h)(E(aml|ar) — a2,) < 0. The amount (A — 1)/\ is a measure of the degree of loss
aversion exhibited by the agent. Define a high degree of loss aversion as a A which is 100% above
A=1or A =2, and a low degree as a A € (1,2).

We assume that at time zero, the principal’s expected profit with the non-routine task is greater
than that of the routine task, so that the agent will be initially assigned to the non-routine task. At
time one, if the agent is revealed to be a type ay, then the principal’s profit for the second period is
greatest if the type ay remains in the non-routine task.'! The principal then commits to retaining
this type for the second period in the non-routine task. If § = ary > 0 and ay, is revealed, then
the principal’s profit is assumed to be greater in the routine task, and the agent will be re-assigned
to this task.!? Likewise if § = 0, then the principal no longer has a two period horizon and must

assign the agent to the routine task for the second period.

Both period one expected profit and expected profit in period 2 with ay revealed are expected to be positive.
By choosing (y» — ¢) > 0 sufficiently small, these expected proits would dominate profit on the routine task.

2Expected profit with ar revealed in period 2 has an upper bound of arf(er(1,ar)), where er(1,ar) =
f~(c/ary). This upper bound is increasing in az. Thus, by choosing ar sufficiently small, profit on the routine
task, (yr — ¢) will dominate expected profit in period 2 with az, revealed.

10



3. Equilibria in Each of the Two Periods

We will consider the principal’s contracting problem for each of the two periods. We begin with
the period 2 problem and then turn to the period 1 problem. The period 2 contract is written at

the start of period 2, after information from period 1 is realized.

3.1. The Period Two Problem

Consider the principal’s period 2 problem. If at time 1, § = 0, then the agent is assigned to the
routine task. The agent’s outside option is a?, and the firm’s profit is 7, (a$,) = y» +a, — (a2, +c¢) =
yr —c > 0. If g = a;y > 0 and ay, is revealed, the agent is assigned to the routine task, the agent’s
outside option is E(am,|ar), and the firm’s profit is m,(E(a%,|ar)) = yr + E(amlar)) — (E(amlar) +
c) =y —c.

If § = ajy > 0 and apy is revealed, then the agent is retained in the non-routine task. The
principal has the option of offering a possible fixed salary Sy and a percentage of cash flow by.
Period two effort is denoted as ey. A type ay agent has an outside option of E(ap|ar) and an
expected payoff given by

Apg = Sy +buanyf(en) — cen. (6)

The agent maximizes (6) over a choice of e, and solves the first order condition (FOC)

f'lem)bragy —c=0 (7)

for efr(bgr). The solution is interior due the Inada conditions A.1 (iii). The second order condition

(SOC) is met by A.1, and we have




The principal’s period 2 problem is to

max — Syg+ (1 — bH)CLHyf(GH(bH))7

{bH,SH}
subject to participation
Su +branyf(en(bu)) — cen(bn) — Eam|an) 2 0, (9)
limited liability!?
and nonnegative profit!*
—Su + (1 —bu)anyf(en(bu)) = 0. (11)

Lemma 1 points out the fairly well known result that the principal will not issue a non-contingent
payment at optimum. We present a proof in the context of our model for completeness.
Lemma 1. Let A.1 hold. We have S = 0, at a solution to the principal’s period 2 problem.

The result of Lemma 1 allows us to write the agent’s payoff as follows

AH(bH) = bHaHyf(eH(bH)) — CeH(bH), (12)

where Ay (by) = agyf(en(br)) > 0 and A (0) = 0. The participation constraint (9) can then be

rewritten as a lower bound on by

Ap(by) = E(amlag) or by = AN (E(am|an)). (13)

13We use a strong form of limited liability which says that no payment can be negative. This is in accordance with
most real world compensation schemes.
4 This condition guarantees firm participation.

12



We wish to consider solutions to the period 2 problem for which the participation constraint is
binding and non-binding. In light of Lemma 1, for feasibility of a positive profit solution we assume

A2 Ag(1) > E(am|am).
Assumption A.2 can be interpreted as saying that the high output is sufficiently great such that
when the firm gives itself to the agent, that payment is greater than the outside option. Al-
ternatively, given y, the outside option is sufficiently low. If this is not true, then there is no
positive profit solution. Under A.1-A.2, we also know that there exists a b, € (0,1) such that
Ap(b%) = E(aml|ag). This is true because Ay (0) = 0 and Ap is increasing and continuous in by.
If the principal optimally chooses this incentive share, the participation constraint will be binding.

Next, consider the principal’s period 2 reduced form problem

max (1 —=by)anyf(en(bu)),

subject to participation

brr 2 Ay (E(am|am)), (14)

and nonnegative profit

(1 —=bu)anyflen(bu)) 2 0. (15)

Note that limited liability, by = 0, is implied by (14), from the facts that Ag(0) = 0 and Apy is
increasing by.

If the participation constraint is non-binding, the principal’s choice of by is the solution to

f'(en(bn))

— b 1-0 ! b = 1
anyf(en(bu)) + (1 —bu)anyf (en( H))—f”(eH(bH))bH 0, (16)
where dep /0by = %. For ey > 0, it must be that by > 0. If by > 0, it is necessary

13



that (1 — by )amy > 0. Taking this as the case, the SOC to the principal’s problem is

0 > —2agyf(0en/oby) + (1 —by)anyf" (der/Oby)?

—(f")?br (Oer Obr) + f"f' + f" f'br(der /Obr)

+(1 — bH)aHyf/( (_f//bH)g

)- (17)

Under A.1, (17) is satisfied, if f”7 < 0. If f” > 0, then we assume that the single positive term
involving f”’ is dominated by all of the other terms in (17) which are negative. We denote a
non-binding solution to (16) as bj;, with effort ey (b};). A binding solution is defined as b3, =
A (E(am|ag) and the agent’s effort is e (b%).

In the next proposition, we address the question of existence of a solution to the principal’s
period two problem.

Proposition 1. Let A.1 hold and consider a solution to the principal’s period 2 problem. There
ezists a unique by; € (0,1) solving (16). If, in addition, A.2 holds, there is a b3, € (0,1) such that
Ap(bYy) = E(amlam). If b < b}y the participation constraint is non-binding with b}, defined by
(16), and if by 2 by, it is binding with by, = AI_JI(E(am\aH). In the former case, the agent’s payoff
is Ap(by;) > E(am|an) and in the latter it is A(b%y) = E(am|an).

In what follows, we will refer to b}; as the non-binding solution to the principal’s period 2

problem, and we will refer to 0%, as the binding solution.

3.2. The Period One Problem

Let us discuss explicitly the fate of an agent whose type is revealed at time 1. If § = a;y and ay is
revealed, the agent is retained in the non-routine task and has a market value of E(a,|az). The
agent experiences a reputational gain of (E(am|ay) — a2,) and the gain of (A (b};) — E(am|an))

from period 2 due to retention, if the period 2 participation constraint is nonbinding. The latter

14



gain is zero when by = b%; and the participation constraint binds. The period zero expected gain

for this agent is

f(e)h[(E(amlan) — ap,) + (Ar (by) — Elamlan))], if by < by, and

fe)h(E(am|am) — ay,), if by = by

If § = a;y and ay, is revealed, the agent is not retained in the non-routine task, suffers the downgrade
to E(apylar) in market value, and suffers the reputational loss of A(E(ap|ar) — a2,). The period

zero expected loss is

Af(e)(1 = h)(E(amlar) — a,). (18)

The expected net loss if § = apy is

—f(@IA = (1 = h)(ay, = E(am|ar)) = M(Ar (by) — E(am|an)], if by < by, and (19)
—f(e)[(A=1)(1 = h)(ay, — Eam|ar))], if by 2 by (20)

Let D = (a2, — E(ap|ar)) define the absolute value of the reassignment damages.

Finally, if § = 0, then the the agent is assigned to the routine task in period 2 with the same
market value, af,. In this case, there is no net gain or loss from a time 0 perspective.

At the start of period one, the principal contracts with the agent on the non-routine task.
The principal offers a percent of high cash flow b, a possible fixed payment, S, and a contingent
reassignment payment of B designed to reduce the loss D, if the agent is revealed to be a bad
fit. We assume a zero discount rate for future gains or losses in order to keep notation simple.

This assumption does not affect results. Let e denote the agent’s period 1 effort level. The agent’s

15



objective function is

S +bagyf(e) + Lh(Au(by) — E(amlan))f(e) = (A= 1)(1 = h)(D = B)f(e) —ce,  (21)

with FOC

F(©)lbasy + Th(An(byy) — Elamlan)) — (A= 1)(1 = h)(D — B)] — ¢ = 0, (22)

where I, = 1, if by, < b}; and I, = 0, if b, = b};. Thus, the indicator function I includes the
excess payment when the period 2 participation constraint is non-binding and excludes it when it
is binding.

We take (D — B) to be nonnegative. That is, the principal selects a B which can be no
more than the loss that the agent faces should downgrade occur. Thus, B is a specific contingent
payment meant to reduce the loss as opposed to being an instrument of net positive payment. If
B > D, then then it loses the premium due to loss aversion, A > 1, and it becomes a perfect
substitute for b and, therefore, superfluous or redundant as a payment method. The SOC, G =
f(e)[basy + Lh(Au(by) — E(amlag)) — (A — 1)(1 — h)(D — B)] < 0, is met under A.1, if the
expression [bayy + Iyh(Ag — E(amlag)) — (A — 1)(1 — h)(D — B)] > 0. The latter condition is
necessary for positive effort.

Condition (22) then defines effort as a function e(b, B). Using (22), the impacts of a change in

b or B on the agent’s effort are given by

Jde _azyf'(e)

b ——G > O, and (23)

P _ (A=DA-Wf(e)
0B -G

> 0, (24)

16



at an interior solution.

In period 1, the principal will maximize

=S+ (L =basyf(e(b, B)) — (1 = h)Bf(e(b, B))

over a selection of S, b, and B subject to participation by the agent

S+ bagyf(e) + Lh(An(by) — E(amlam))f(e) — (A =1)(1 = h)(D — B) f(e) — ce —a

limited liability

damage relief non-negative

and nonnegative profit

-S4+ (1 —b)aryf(e(b,B)) — (1 —h)Bf(e(b,B)) 2 0.

The principal’s Lagrangian is

L = =S+ (1 —-blasyf(e) — (1 —h)Bf(e)

+0[S + bagyf(e) + Ibh(An (by) — Eamlan))f(e)

—A=1D)(A—=h)(D-B)f(e) —ce—al ] +vb+vgB+v5S + (D — B)

+u(=S + (1 = basyf(e(b, B)) — (1 — h)Bf(e(b, B)))

17



The FOC in S is

164 — =0, (25)
After rearrangement the FOC for b is
(1+p—9) B o 2 =
T I O eyl T e 2
and that for B is

1+ )X —1) —Gf  JA+pO—DA-h)

All multipliers are non-negative, ~,,d, 4,0 = 0, and the usual complementary slackness conditions
hold.

We will consider solutions to the principal’s problem for which the agent’s participation con-
straint is binding and non-binding in period 2. For the non-binding period 2 solution we want to
consider cases where the agent experiences a net loss. That is, the expected over payment in period

2 does not exceed the expected damages from reassignment,

[(A=1)(1 = h)D — h(An(by) — E(am|am)] > 0. (28)

A sufficient condition for (28) is

A3 [(A=1)1 —h)D — h(Ag(1) — E(am|ag)] > 0.
If the participation constraint in period 2 is non-binding, then positive effort requires either b or B
to be positive under A.3. Finally, in the non-binding period 2 solution we want to consider cases

where the expected overpayment in period two is not large enough to unilaterally satisfy the period
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1 participation constraint in period one. That is, we want to consider cases where

[1f(e)(An (byr) — E(amlam)] < ap,. (29)

A sufficient condition for (29) is the following

A4 h(Ag(1) — Elaplag) < a8,.
Under A.3 and A.4, the principal’s period 1 selection of b must be strictly positive. These as-
sumptions state that the excess payment in the period two non-binding solution cannot be too
great.

We have the following characterization of the principal’s optimal contract.

Proposition 2. Let A.1-A.4 hold in the principal’s period 1 problem. The principal sets S = 0,
b>0and B=D,if A>2,and b>0 and B=0, if A <2.

Proposition 2 points out that the principal optimally fully insures the agent against possible
reassignment damages, only if the agent is highly loss averse with a loss aversion coefficient in excess
of 2. If this condition is not met and the agent’s loss aversion coefficient is in a range above 1 but
less than 2, then the principal optimally provides no payment for reassignment damages. In this
case, all payment is made in terms of the share b of cash flow. As in the above, if we think of the
percentage divergence of A from unity, (A — 1)/1, as the degree of loss aversion, the trigger point
for full versus zero insurance is 100% divergence. Anything less than this amount of loss aversion
does not receive even partial coverage by the principal.

In period 1, the distinction between incentive share payment b and payment for reassignment
loss B is present only because the agent is loss averse, A > 1. If the agent were not loss averse, then

there would be no distinction between these two payments in the eyes of the agent. Basically, if

A = 1, the monetary payment to the agent becomes w = (basy + (1 — h)B). The agent internalizes
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the compensation

wf(e) + Iyh(Au(by) — E(am|an))f(e) — (1 —h)Df(e) — ce,

while the firm internalizes profit given by

aryf —wf.

The agent’s effort is totally determined by a specification of w by the principal. Given a w, any
combination of b and B satisfying @ = (bafy+ (1—h)B) will determine the same level of effort. The
payment B becomes a perfect substitute for b at the rate of exchange (db/dB)|s = —(1—h)/(ary).

On the other hand, if the contingent payment B is a loss elimination payment and loss aversion
holds, then we have that a dollar spent by the principal on elimination of loss is worth $\ -1 > $1
dollars in loss reduction to the agent. Once payment B is in excess of D, a dollar payment into B
is worth the same as a dollar payment through the b channel. If B is used for loss reduction, then,

for B < D, the payoff functions for the agent and the firm, respectively, are

[basy + A(1 — h)B]f + [Ih((Am(b}y) — E(amlag)) — (A —1)(1 — h)D]f — ce, and

aryf = [byasy + (1 —h)BIf.

Under loss reduction, the principal pays [basy + (1 — h)B], but the agent receives [basy + (A —
1)(1 — h)B], if B < D. If A > 2, then payment of B above D results in the agent internalizing a
greater amount than the principal pays, whereas the opposite is true if A\ < 2. This is the economic
reasoning underlying our key result.

At a solution to the principal’s period one problem, the period one participation constraint
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can be binding or non-binding. We will refer to these as binding and non-binding solutions to the

period one problem. Write the agent’s period one payoff as

A(b, B) = [bagy + La(Ag (byy) — Eamlan)) — (A — 1)(1 — h)(D — B)]f(e(b, B)) — ce(b, B)

and the principal’s profit as

m(b, B) = [(1 = b)agy — (1 — k) B]f(e(b, B)).

If the solution is binding, then effort is given by e(b¢,4) and ¢ is defined by

A0, 1) — ag, = 0, (30)

29

where the solution for B is given by ¢ = D if A > 2 and i = 0, if A < 2. The agent’s equilibrium
payment is A(b?,4), and the principal’s equilibrium profit is 7(b¢,4), ¢ = D, if A > 2 and i = 0, if
A <2

If the solution is non-binding then again effort is e(b},7) and b} is defined by d7/0b = 0, or

(A —bf)ary — (1 — h)i)(f'(e(b],9)))?
— 1" (e(b;, D) by ary + Ibh(An (by) — E(am|an)) — (A = 1)(1 = h)(D — i)]

apy{—f(e(b;,7)) + }=0,

(31)
where the solution for B* is given by ¢ = D if A > 2 and ¢ = 0, if A < 2. The agent’s equilibrium
payment is A(b},7) > a2, and the principal’s equilibrium profit is m(b},i),i = D,if A > 2 and i =0,
if A < 2.

To secure existence of the binding solution, we will make use of

A5 A(1,0) > af,.
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which is analogous to A.2. It says that giving the agent the firm with zero damage relief would
provide a payment above the outside option.

We have the following result.

Proposition 3. Let A.1-A.5 hold. There exists a b € (0,1) solving (30), for i = D if X > 2 and
i =0, if A < 2. Moreover, there exists a bY € (0,1) solving (31), for i = D, if X\ > 2. However, if
A < 2 there is no bf € (0,1) solving (31) for i = 0.

The first key takeaway from Proposition 3 is that no period 1 non-binding solution can exist
when A < 2 and loss aversion is low. In this case, only period 1 binding solutions are possible, and
at such a solution there would be no coverage of damages due to reputational loss. The second
key point is that if A > 2 and loss aversion is high, there would be a b}, satisfying (31) and a b9,
satisfying (30). The solution would be binding if b}, < b%, and non binding otherwise. In each case,
the agent would be fully covered for damages due to reputational loss.

The next result asks whether the period 1 optimal contract for the principal is the best mix of
b and B for the agent. We have

Proposition 4. Let A.1-A.5 hold. The principal’s optimal period one contract (b, B) is a local
optimum for the agent, for X > 2 or A < 2 and regardless of whether the period 1 solution is binding
or non-binding.

Proposition 4 tells us that total welfare is locally maximized at the firm’s equilibrium contract.

Finally, it is of interest to discuss the impact of increases in the reputational damage D on the
optimal incentive share b paid to the agent, in equilibrium. At a binding solution, the effect is
predictable. If A < 2, then B = 0, so that if the solution remains binding, an increase in D must
result in an increase in b, from (30). If the solution is binding and A > 2, then B = D, and an
increase in D will result in an equal increase in B. However, from (30), no change in b will occur,

because (30) and the solution for b are independent of B = D in equilibrium. If damages are fully
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covered and increase, then a constant b will result in lower profit for the firm, so we implicitly
assume that the firm’s profit is positive at this binding solution. If the solution is non-binding
which entails A > 2, then an increase in D (= B) in equilibrium has the effect of decreasing the
incentive share b in equilibrium. This is true because from (31)

oby,  —%m/9bdB
OB~ 0 /0R?

<0,

if 927 /0bOB < 0, from the fact that 9?7 /0b? < 0 in the above proof of Proposition 3. We have

0?m , Oe ")? 1-b%)ary— (1 —h)D]_,, ., Oc
sig = ami=tgg - - n o B LBl )
—(f’)Q[—f"'g—;(bBafy + Lh(An (by) — Eamlan))]}

which is negative under our assumptions.

Summarizing these results, we have

Proposition. 5. If the period 1 problem has a binding solution, then when loss aversion is low
(A < 2) increases in reputation damages result in increases in the incentive share with no payment
for damages. If loss aversion is high (A > 2) and the solution is binding, increases in damages
cause an equal increase in damage payments, but no change in the incentive share. If the solution
is non-binding, in which case loss aversion is high (A > 2), then increases in reputation damages

decrease the incentive share and induce an equal increase in damage payments.

4. Conclusion

This paper examines a situation where a loss averse agent might be reassigned to a different task.
While reassignment is best for the principal, it could be detrimental to the agent. The key question

is whether a firm should protect its agent from reassignment losses or not. The principal finds it
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optimal to fully compensate the agent for reassignment loss, if the loss aversion coefficient is greater
than 100% above what it would be for a risk neutral agent. For such a highly loss averse agent,
the principal lowers the incentive share when damages become greater if the agent’s period one
participation constraint is non-binding but keeps the incentive share the same if the participation
constraint is binding. If the agent’s loss aversion coefficient is less than 100% of the risk neutral
level, the principal does not compensate for reputational damages generated by reassignment and
instead makes all payments through the incentive share. Increases in these damages then result in
increases in the optimal incentive share. At the principal’s period one optimum, the firm of course
achieves maximum profit. We show that the principal’s optimal payment scheme also optimizes

the agent’s payoff. It follows that total welfare is greatest at this optimum.

Appendix

Proof of Lemma 1: The Lagrangian for the principal’s problem is

L = —Sy+1—bu)anyf(e(bn))+0d(Su +buanyf(en(bu)) — cen(bu) — E(amlan))

+u(=Su + (1 = ba)anyflen(bu))) + vpba +vsSH

The relevant (FOC) include

SH—1+(5—,M+’}/S:O,

e

b —anyf(e(bu))(1+p—0) + (1 = bu)any [ (e(bn)) (1 + ) Dbrr

+’Yb:O.

All Lagrangian multipliers are non-negative. Suppose to the contrary that Sy > 0. Then v, = 0
and 0 = 14 p > 0. Whence, the FOC for by is (1 — by )(1 —i—,u)aHyf/(e(bH))%% +7, = 0. It follows

that by = 1 which, along with Sy > 0, implies that profit is negative. We have a contradiction. W
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Proof of Proposition 1: Take the limit of (16) as b — 0 and we obtain —agyf(em(0)) +
aHyf’(eH(O))(%) =0+ 00 > 0, by eg(0) = 0. Take the limit of (16) as b — 1, and we

obtain —agyf(eg (1)) + (0)(agy)f'(ex(1))( f'(en (1)

— 07 en (1))) < 0. By continuity of the first derivative

in (16), there is a bj; € (0,1) which sets (17) to zero. Existence of b3, was shown in the text. W

Proof of Proposition 2: First we show that S = 0. Suppose to the contrary that S > 0. Then
vg =0 and § = (14 p) > 0, with a binding participation constraint. From (26) and the fact that
b > 0 under A.3 and A.4, we have (1-b)ayy—(1—h)B = 0. Thus, =S+ f[(1-b)ayy—(1—h)B] < 0.
We have a violation of nonnegative profit.

Note that (I(Jlrﬁ;)‘s ) % (1(J1r:§‘(;i(l’\)(_117)%) if and only if A % 2. Under A.3 and A4, b > 0, so that (26)

. . )2 —0 —d(A—
implies that Z = [(1—b)ayy — (1 — h)B] (fG)f = % IfA>2, —% +Z >0, so that

oc>0and B=D.If A <2, —%+Z<O,sotha’573>0and3:0. |

Proof of Proposition 3: First consider the binding solutions. A.5 asserts that A(1,0) < a9,.
But we have A(1, D) > A(1,0) by A increasing in b and B. Whence, A(1, D), A(1,0) > a%,. Next
note that A(0,7) = [Iyh(Au(byy) — E(am|an)) — (A = 1)(1 — h)(D —4)] f(e(0,7)) — ce(0,i) = 0, by
e(0,7) = 0, for ¢ = 0, D. By the intermediate value theorem and A increasing in b given B, there is
a b? € (0,1) solving (30), fori =D if A >2and i =0, if A < 2.

Next consider a non-binding solution. First we show that for given i = 0, D, 9%7/9b* < 0.
Computing,

e )2 —b)asy — (1 —h)i e
afy{—f’% _ afy(fc): + [(1—-b) (ng)g(l h) ]2flfl/%(_G)

—(f')2{—f"'%[bafy + Ih(Ag (V) — Elamlan) — (A= 1)(1 = h)(D = i)] = fMazy}},

which is negative, for ¢ = 0, D, under our assumptions.
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Take the limit of (31) as b} tends to zero so as to obtain

(f'(0))
—f (O Ih(Au(by) — Elam|an)) — (A = 1)(1 = h)(D — )] f(e(0,1))

ary{—=£(0) + lary — (1 — h)i] }.

If A > 2, this expression is positive by ¢ = D, but it is negative if A < 2, by ¢ = 0, from A.3. Next,

take the limit of (31) as b} tends to 1. We have

apy{—f(e(1,7))

(f'(e(1,4)))”
—f"(e(L,0)lary + Lh(An (b)) — E(amlan)) — (A = 1)(1 = h)(D — i) f(e(L,4))

+0 = (1= h)d] }

is negative, for i = D if A > 2 and i = 0, if A < 2. Given the continuity of the first derivative in (22)
and the fact that Om/0b is decreasing in b, there is a bF € (0, 1) satisfying (31) if A > 2. However
om/0b < 0, for all b € (0,1), if A < 2 and ¢ = 0. Thus, if A < 2, there is no b satisfying (31). W
Proof of Proposition 4: We need to show that the principal’s optimal contract, (b, B), is
a local optimum for the agent. In equilibrium consider a small change dB and a compensating
change db such that the payment by the principal, byary + (1 — h)B, remains constant. The rate
of change of b for B is % = _(%_yh) < 0. These changes produce a dA = Apdb + ApdB which we
need to show is negative. We need to show that dA = (afy)db+ (A — 1)(1 — h)dB < 0. First let
A>2, 50 that B =D and dB < 0 (db > 0). In this case, dA < 0 iff — 45 < QZDAZR) e pegult

ary

holds by —# = (=2 < QU0 Next, let A < 2, so that so that B = 0 and dB > 0 (db < 0).

In this case, dA < 0 iff —j—g > %;_—h) The result holds by —g—g = (2;;;) > (’\_}l)f(;_h). ]
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