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1 Introduction

1.1 The Big Picture

A vast literature in contract theory considers a question that is fundamental to organizational
economics: �what contracting imperfections might lead �rms to act di�erently from the 'black
box' production functions that we typically assume?� This is an important question if we
want to understand how �rms operate within an economy, which in turn is important if we
want to advise managers or policy-makers.

These notes will focus on a particular departure from 'black box' production functions
highlighted by contract theory. In dynamic settings, an optimal contract may not be se-
quentially optimal: there may be histories at which the continuation contract looks very
di�erent than a contract that would be written if the relationship started at that history. In
other words, history matters: past actions and outcomes can a�ect �rm performance, even
if they do not a�ect the technology or options available to the �rm. To borrow a phrase
from Jin Li, Mike Powell, and Niko Matouschek, these dynamic contracts carry the �burden
of past promises:� actions are chosen not to maximize surplus in the future, but to ful�ll
past obligations to the players.

1.2 Overview

These lecture notes will cover four papers. We will begin by discussing a classic paper in
contract theory by Fudenberg, Holmstrom, and Milgrom (1990). We will then link this
seminal analysis to three recent papers:

1. Fuchs (2007 AER), �Contracting with Repeated Moral Hazard with Private Evalua-
tions,�

2. Halac (2012 AER), �Relational Contracts and the Value of Relationships,�

3. and Board (2011 AER), �Relational Contracts and the Value of Loyalty.�

As time permits, I will also discuss Barron and Powell (2015 Working Paper), �Policies in
Relational Contracts.�
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1.3 Fudenberg, Holmstrom, and Milgrom (1990) - FHM

1.3.1 Set-Up1

Consider a very general dynamic contracting problem. The principal and agent interact for
T <∞ periods with a common discount factor δ ∈ [0, 1]. In each period t ≥ 0, the sequence
of events is:

1. The agent learns some information θt ∈ Θ.

2. The agent chooses e�ort et ∈ R.

3. Output yt is realized according to the distribution F (·|{θt′ , et′}t′≤t).

4. The principal pays wt ∈ W to the agent, where W ⊆ R+.

5. The agent chooses to consume ct and save st = st−1 + wt − ct.

Denote y = {y1, ..., yT} and similarly for θ, e, w, and s. Payo�s for the principal and agent
are respectively

Π(y, w)
U(θ, c, e, sT )

.

We assume that the principal can commit to a long-term contract. De�ne xt ∈ Xt as the
set of contractible variables in period t, and de�ne X t = ×Tt′=0Xt as the contractible histories
of length t. In general, the sequence of outcomes {yt′}Tt′=0 will be contractible, but xt might

contain other variables as well. A formal contract is a mapping w :
⋃T
t=0X

t → W that gives
a payment in period t for each possible history of contractible variables xt ∈ X t. We leave
unspeci�ed how this contract is o�ered. The principal and agent simultaneously accept or
reject the contract, with outside options π̄ and ū, respectively.

1.3.2 De�nitions: Incentive compatibility, individual rationality, and sequential
e�ciency

Let Ht be set of full histories in period t. The agent's e�ort and consumption plans map
e, c :

⋃T
t=0Ht × Θ→ R. Given a contract w, (cw, ew) is incentive compatible (IC) if at each

history ht,
(cw, ew) ∈ arg max

c,e
E
[
U(θ, c, e, sT )|ht, w

]
.

De�ne Uw and Πw as the agent and principal's total payo�s from contract w and and the IC
(cw, ew) that maximize the principal's payo�. Then w is Individually Rational (IR) if

Uw ≥ ū
Πw ≥ π̄

.

A contract w is e�cient if there exists no other contract w′ such that

Uw ≤ Uw′

Πw ≤ Πw′

1The notation and timing I use here are adapted from Fudenberg, Holmstrom, and Milgrom (1990).
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with at least one inequality strict.
De�ne Uw(xt) and Πw(xt) as the expected payo�s for the agent and principal given

contractible history xt. Then w is sequentially e�cient if for every xt, there exists no other
contract w′ such that

Uw(xt) ≤ Uw′(xt)
Πw(xt) ≤ Πw′(xt)

with at least one inequality strict. That is, a contract w′ is sequentially e�cient if at the
start of each period, the continuation contract, e�ort plan, and message plan are e�cient
with respect to the information partition given by X t.

1.3.3 When is the e�cient contract not sequentially e�cient?

If an e�cient contract is sequentially e�cient, then the contract at the start of each period
resembles a contract that could have been written if the game were just starting. The
relationship between the principal and the agent does not �develop ine�ciencies� over time,
except to the extent that the production technology itself changes.

Why might dynamic ine�ciencies arise in an e�cient contract? Fudenberg, Holmstrom,
and Milgrom (1990) outline (at least) three reasons why an e�cient contract is not necessarily
sequentially e�cient:

1. The payo� frontier between the principal and agent is downward sloping: Given con-
tractible history X t, if Uw(xt) ≤ Uw′(xt), then Πw(xt) ≥ Πw′(xt).

• If this does not hold, then the only way to punish the agent may be to also
punish the principal. But simultaneously punishing both principal and agent is
ine�cient.

2. The principal learns information about the agent's past e�ort over time: yt is not a
su�cient statistic for et

• Suppose that yt+t′ contains information about et that yt does not. Then the
optimal contract would motivate et by making payments contingent on yt+t′ in a
way that might not be sequentially e�cient.

3. At the start of each period, all variables that determine future preferences and pro-
duction technology are contractible.

• If future payo�s depend on non-contractible information, then adverse selection
might lead to sequential ine�ciencies.

The next sections consider a series of examples that illustrate why sequential ine�ciencies
might arise if any of these three conditions do not hold.
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1.3.4 Example 1: The payo� frontier is not downward sloping

Consider the following two-period example: in each period t ∈ {0, 1},

1. The agent chooses e�ort et ∈ {0, 1} at cost ket.

2. Output yt ∈ {0, H} realized, with

Prob{yt = H} = q + (p− q)et

and 0 < q < p < 1.

3. Payo�s are:
Π = y0 + y1 − w0 − w1

U = c0 + c1 − ke0 − ke1
.

The agent has limited liability: w0, w1 ≥ 0. He receives a payo� of −∞ if sT < 0.

The principal can write a long-term contract as a function of realized output: w0(y0) and
w1(y0, y1). However, the agent has limited liability, so w0, w1 ≥ 0. It is easy to show that
saving plays no role in this contract, so ct = wt without loss of generality.

Let w1 = wy11 following output y1. In period t = 1, the IC constraint is

k

p− q
≤ wH1 − w0

1

which implies that wH1 ≥ k
p−q . Thus, the agent's utility if e1 = 1 can be no less than

k

p− q
p− k =

qk

p− q
> 0

if q > 0. In other words, the agent must earn a rent to be willing to work hard. Suppose
that motivating high e�ort in t = 1 is e�cient, or

H − p

p− q
k > 0

Now consider period t = 0. In any sequentially e�cient contract, the agent must choose
e1 = 1, regardless of y0. Therefore, the principal can earn no more than

2

(
H − p

p− q
k

)
in a sequentially e�cient contract. Consider the following alternative: if y0 = 0, then
wH1 = w0

1 = 0 and e1 = 0. Intuitively, following low output in t = 0, the agent is not
motivated in t = 1 (and earns no rent). This alternative is clearly sequentially ine�cient.
However, the agent is now more willing to work hard in t = 0, since he loses both a bonus
and a future rent if output is low.

Therefore, the principal can motivate the agent to work hard in t = 0 if

wH0 +
q

p− q
k ≥ k

p− q
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or

wH0 ≥
1− q
p− q

k.

Relative to the sequentially e�cient payo�, the alternative with low e�ort leads to a higher
payo� for the principal if

H − p(1− q)
p− q

k + p

(
H − p

p− q
k

)
≥ 2

(
H − p

p− q
k

)
or

p(H − k) ≥ H − p

p− q
k

Both sides are strictly positive. This inequality holds if, e.g., p ≈ 1 and 1 − k
H
≈ q. So in

some circumstances, the principal would like to implement a contract that hurts both the
agent and herself following low output in order to provide better incentives to the agent in
period 0. But such a contract is clearly not sequentially e�cient.

1.3.5 Example 2: Information about past performance revealed over time

Consider the following two-period example, which is adapted from Fudenberg and Tirole
(1990):

1. In period 0, the agent chooses e0 ∈ {0, 1} at cost ke0. Output is y0 = 0 with probability
1.

2. In period 1, the agent has no e�ort choice: e1 = 0. Output is y1 ∈ {0, H}, with y1 = H
with probability pe0.

3. Payo�s are
Π = y1 − w0 − w1

U = u(c0) + u(c1)− ke0
with u(·) strictly concave. The agent receives a payo� of −∞ if sT < 0.

As in the �rst example, output y1 is contractible. It is easy to see that w0 = c0 = 0 and
c1 = w1 in this setting.

The optimal contract will condition only on y1. In order to motivate the agent in t = 0,
the payment wy1 for output y1 must satisfy

pu(wH) + (1− p)u(w0)− k ≥ u(w0)

or

u(wH)− u(w0) ≥ k

p
.

Now, consider the contract starting at the beginning of t = 1. The e�ort e0 has already been
chosen in this contract. Because u is strictly concave,

pu(wH) + (1− p)u(w0) < u(pwH + (1− p)w0).
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The principal would earn strictly higher pro�ts if she instead o�ered a contract with w =
pwH + (1− p)w0. So if e0 = 1, then any sequentially e�cient contract must have a constant
payment in t = 1. But then e0 = 1 is not incentive compatible.

In this example, the e�cient contract requires the payment in t = 1 to vary in output
in order to motivate the agent to work hard in t = 0. After the agent has worked hard,
however, the parties have an incentive to renegotiate in order to shield the agent from risk
(since u is strictly concave). The e�cient contract is not sequentially e�cient because y1
contains information about e0 that is not also contained in y0.

1.3.6 Example 3: Players have private information about the future

Consider the following two-period example, which is adapted from Fudenberg, Holmstrom,
and Milgrom (1990). In each t ∈ {0, 1},

1. In period t = 0, the agent does not exert e�ort (e0 = 0) and produces no output
(y0 = 0).

2. In period t = 1, the agent chooses e1 ∈ {0, 1} at cost ke1.

3. Output in t = 1 is y1 ∈ {0, H}, with Prob{y1 = H} = q + e(p− q) for 0 < q < p < 1.

4. Payo�s are
Π = y1 − w0 − w1

U = u(c0) + u(c1)− ke1
.

The agent receives a payo� of −∞ if sT < 0.

Importantly, note that the agent works only in period 1, but consumes in both periods 0
and 1. The agent is able to borrow money to consume early (so c0 > w0). The principal
can write a formal contract on y1, but not on consumption or savings.

Suppose the agent consumes c0 in t = 0 and chooses e1 = 1. The agent could always
deviate by choosing some other consumption c̃0 in t = 0 and then shirking: e1 = 0. Therefore,
the agent's IC constraint is:

u(c0) + pu(wH − c0) + (1− p)u(w0 − c0)− k ≥ u(c̃0) + qu(wH − c̃0) + (1− q)u(w0 − c̃0).

Any IC contract must satisfy wH − w0 > 0. Because u is strictly concave, it must be that
c0 > c̃0. That is, the agent consumes more in t = 0 if he expects to work hard in t = 1. He
does so because he expects higher monetary compensation in t = 1.

Now, suppose the agent chooses to consume c0 because he anticipates working hard. Once
he has consumed that amount, his IC constraint becomes

pu(wH − c0) + (1− p)u(w0 − c0)− k ≥ qu(wH − c0) + (1− q)u(w0 − c0).

This constraint is slack because c0 6= c̃0. Therefore, the parties could renegotiate the original
contract to expose the agent to less risk (by making wH and w0 closer to one another). So
the e�cient contract is sequentially ine�cient.

The key for this ine�ciency is that the contract cannot condition on consumption c0.
But consumption in period 0 determines the agent's willingness to work hard in t = 1. That
is, c0 is e�ectively �private information� about the agent's utility in t = 1.
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2 Modern Papers that apply FHM

2.1 Upward-sloping payo� frontier: Board (2011)

In many real-world environments, a principal interacts with several agents. For example,
Toyota allocates business among its suppliers. The government interacts with multiple com-
panies in procurement auctions. Bosses oversee multiple workers. And so on.

This paper, along with Andrews and Barron (2014) and Barron and Powell (2015), focus
on dynamics in multilateral relationships.

2.1.1 Set-Up

A single principal P interacts repeatedly with N agents A with discount factor δ. In each
period of the interaction:

1. For each A i ∈ {1, ..., N}, the cost of investing in i, ci,t, is publicly observed.

2. P invests in one agent i, pays ci,t. Let Qi,t be probability of investing in agent i.

3. Chosen agent creates value v and chooses an amount pt ∈ [0, v] to keep. The remainder
goes to P.

Payo�s are ui,t = ptQi,t for agent i and πt =
∑N

i=1Qi,t(v − pt − ci,t)Qi,t for P.
A note about the model: this problem has a limited liability constraint, which is built

into the requirement that pt ∈ [0, v].

2.1.2 Limited Liability leads to Sequential Ine�ciencies

Suppose that the principal can commit to an investment scheme. That is, Qi,t can be made
conditional on any past variables. However, the agent cannot commit to repay the principal.

If this game is played once, then pt = v and so P chooses not to invest. Suppose the game
is played repeatedly, but P invests in agent i only once. Then again, i has no incentive to
give money to the principal, pt = v, and the principal prefers not to invest in i. So repeated
interaction with a single agent is key to providing incentives.

De�ne

Ui,t = E

[
∞∑
s=t

δs−tpsQi,s

]
as agent i's continuation surplus. De�ne

Πt =
N∑
i=1

E

[
∞∑
s=t

δs−t(v − ps − ci,s)Qi,s

]

as P's continuation.
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Dynamic Enforcement: Agent i is only willing to follow a strategy if

(Ui,t − v)Qi,t ≥ 0

for all t. Otherwise, if P invests in i, then i can run away with the money and earn v. P can
always choose not to invest in i, so if i does run away then he earns 0 in the continuation
game.

Principal's Problem: At time t = 0, P chooses {Qi,t} and {pt} to maximize his pro�t
subject to the dynamic enforcement constraint. Principal pro�t at time 0 equals total
surplus minus agent payo� at time 0:

Π0 = E

[
∞∑
t=0

δt(v − ci,t)Qi,t

]
−

N∑
i=1

Ui,0.

The key observation is that an agent can be motivated by promises of future rent. In
particular, promising future rent motivates an agent in every period before that rent is
paid. Therefore, the principal only really needs to give agent i rent once.

More precisely, de�ne τi(t) ≥ t as the period on or after period t in which Qi,τi(t) > 0.
Agent i earns 0 surplus P does not invest in i, so

Ui,t = E
[
Ui,τi(t)δ

τi(t)−t
]
.

i's dynamic enforcement is only satis�ed if

Ui,τi(t) ≥ v,

so Ui,t ≥ E[vδτi(t)−t].
Can we make this inequality bind? Yes. One way is to ask the agent to keep just enough

so that he earns v continuation surplus. For example,

pt = vEt
[
1− δτi(t+1)

]
would work. To see why, suppose Ui,τi(t+1) = v. Then if Qi,t = 1, agent i's continuation
surplus is

pt + δτi(t+1)v = v.

Biases in Investment Decision. We know that Ui,τi(0) = v. So

Π0 = E

[
∞∑
t=0

δt(v − ci,t)Qi,t

]
−

N∑
i=1

E[vδτi(0)].

So P's objective is to maximize total surplus minus a �rent cost� v that is incurred
the �rst time P trades with a new agent.
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Main Result: De�ne It as the set of agents with whom P has already traded in period t.
Then in each period:

1. If P invests in i ∈ I, then i ∈ I has the lowest cost among agents in I.

2. If i /∈ I and there exists j ∈ I with

(cj,t − ci,t) ≤ (1− δ)v,

then P never invests in i.

If costs are iid across agents and over time, then there exists a unique integer n∗ such that
the optimal contract entails at most n∗ insiders.

Principal Dynamic Enforcement: What if the principal cannot commit to an invest-
ment plan? If P is punished by reversion to static Nash following a deviation, then it is easy
to sustain the contract above.

But what if agents have trouble coordinating their punishments? More precisely, suppose
that P loses no more than

Πi,t =
∞∑
s=t

δs−tQi,s(v − ps − ci,s)

if he deviates by not investing in agent i. Intuitively, agent i stops repaying P , but the other
agents keep on repaying as before.

Suppose c ∈ [c, c̄] is iid across agents and periods. Suppose v > c̄ or c > 0. Then Πi,t

increases in δ. This is not a priori obvious because the number of insiders increases in
δ. However, as the number of insiders increases, it is increasingly likely that an insider has
costs very close to c. Therefore, P does not gain much by including an additional insider.
This e�ect dominates as δ → 1.

The upshot: as δ → 1, the principal is willing to follow the optimal contract even if
punishment is bilateral.

2.2 Information about past outcomes is revealed over time: Fuchs
(2007)

2.2.1 Set-Up

The following is a simpli�ed version of Fuchs (2007)
Consider a repeated game with a principal P and agent A who share a discount factor

δ ∈ (0, 1). At the start of the game, P o�ers a long-term contract to A that maps veri�-
able information into payments and termination decisions. If A rejects, the parties earn 0.
Otherwise, the following stage game is repeatedly played:

1. A chooses e�ort et ∈ {0, 1} at cost cet.
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2. P privately observes output yt ∈ {L,H}. If et = 1, yt = H with probability p. If
et = 0, yt = H with probability q < p.2

3. P sends a public message mt. A public randomization device xt is realized after P's
message is sent.

4. The formal contract determines transfers: wage wt, bonus bt, and burnt money Bt.

5. The parties decide whether to continue the relationship or not. Outside options are 0.

Payo�s are πt = yt − wt − bt − Bt for P and ut = wt + bt − cet for A, with discounted
continuations

∑
δt(1 − δ)πt and

∑
δt(1 − δ)ut. For the moment, assume that parties are

locked into the contract and cannot choose to terminate the relationship.

What is veri�able? The wage wt can depend only on past realizations of the public
randomization device xt′ . The bonus bt and burnt money Bt can depend both on past xt′
and on past messages mt′ (including the message from the current period).

Note that if parties are locked into the contract, then this is not really a �relational
contract.� Everything observable is veri�able. We'll be altering that assumption in a bit.

2.2.2 Intuition - Formal Contract

Set δ = 1 for simplicity.

One-shot game: Suppose the game is played once, and suppose moreover that y is ver-
i�able. Then the parties can easily attain �rst-best: P pays bH following y = H and bL
following y = L, where

pbH + (1− p)bL − c ≥ qbH + (1− q)bL

or
bH − bL ≥

c

p− q
.

The wage is set to satisfy the agent's outside option.
Why doesn't this simple contract work if P privately observes y? The short answer is

that P would have an incentive to report m = L regardless of y. The principal must
pay bH > bL if he reports m = H, which ex post he would rather not do.

In order for P to have incentives to tell the truth, it must be that

bL +BL = bH +BH

which immediately implies that

BL −BH ≥
c

p− q
.

Following low e�ort, P must burn some money in order to �convince� A that he
is telling the truth.

2In the full model, P also observes the outcome of a random variable φt.
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Two-shot game: Now, suppose the game is played twice. What contracts motivate the
agent to work hard?

One easy option is to simply repeated the one-shot contract twice. In this case, c
p−q

surplus is burnt whenever yt = L. So this contract isn't very e�cient.
An alternative would be to make the contract history-dependent. For example, sup-

pose the contract allowed the agent to avoid punishment if he produces L in the �rst period
but H in the second period. In that case, the money burnt is 0 following (H,H), c

p−q fol-

lowing (H,L), 0 following (L,H), and c
p−q + c

(p−q)(1−p) following (L,L). One can show that

this alternative scheme also induces high e�ort (check it as an exercise!). It also leads to the
same expected e�ciency loss.

Both of these contracts assume that P reports A's output after each period. However,
P could instead keep silent until the very end of the game. In that case, the agent does
not know whether he produced high output or not in period 1, and so his second-period IC
constraint is satis�ed so long as

E[b|e1 = 1, y2 = H]− E[b|e1 = 1, y2 = L] ≥ c

p− q
.

This is clearly easier to satisfy than the outcome-by-outcome IC constraints if the principal
reveals information. So the principal will not reveal information until the very end
of the game in the optimal contract.

Let by1y2 be the bonus following (y1, y2). One can show that bHH ≥ bHL = bLH ≥ bLL in
the optimal contract. Moreover, suppose bHH > bHL. Consider increasing bHL by ε > 0 and
decreasing bLL by 2p

1−pε. This change is rigged to ensure that the same amount of money is
burnt under the new scheme. A receives the same payo� if he works hard.

If A shirks in a single period, his payo� is now

pqbHH + [(1− p)q + (1− q)p](bHL + ε) + (1− q)(1− p)(bLL −
2p

1− p
ε)− c.

The coe�cient on ε in this expression is

(1− p)q − p(1− q) < 0.

Therefore, holding on-path surplus �xed, A's surplus following a deviation is
strictly lower under this alternative contract. So deviations are easier to deter.

Hence, the optimal contract has bHH = bHL > bLL. P does not communicate until
the end of the game, and A is only punished if he produces low output in both
periods.

2.2.3 What if the principal cannot commit?

The intuition outlined above extends to any number of periods. P does not communicate
and A is punished only if he produces low output in every period.

However, this is not a terribly realistic solution. If the game is played repeatedly, then
the �optimal contract� would entail an in�nitely large punishment in�nitely far in the future,
accompanied by an in�nitely large amount of burnt surplus. Instead, we might think that
the amount of surplus that can be burnt equals the future value of the relationship.
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In other words, the principal cannot commit to burn money, so the worst that could
happen is that the agent leaves the relationships. This is a relational contract that �burns
money� by termination: because termination is ine�cient (it hurts both principal and agent),
it can be used to induce the principal to truthfully report output.

The main result of the paper argues that any optimal relational contract is equivalent to
a relational contract in which:

1. A is paid a constant wage w that is strictly above his outside option, until he is �red.

2. A exerts e = 1 until �red.

3. P sends no messages to A until A is �red.

The upshot? E�ciency wages are an optimal contract. Note that neither this result
nor the paper pin down when �ring occurs, although it must occur with positive probability
on the equilibrium path.

2.3 There is private information about payo�-relevant variables:
Halac (2012)

Consider Levin's (2003) relational contract. In this relational contract:

1. Total surplus is independent of how rent is split. Therefore, Levin has nothing to
say about bargaining between players.

2. Surplus depends on outside options. Recall the dynamic enforcement constraint:

c(y∗) ≤ δ

1− δ
(S∗ − ū− π̄).

The larger the outside options, the lower the output.

In Levin's world, the parties would love to decrease their outside options, which would
increase total surplus on the equilibrium path. In particular, if the principal could pretend
to have a worse outside option, then he would.

In the real world, the principal might be wary of small outside options because he is afraid
he will be held up by the other player. Suppose relationship rents are split according to
Nash bargaining. The principal has bargaining weight λ and so earns

(1− λ)π̄ + λ(S∗ − ū).

If λ = 1, then the principal would like to misreport his type to be smaller in order to
increase S∗. If λ = 0, then the principal would like to pretend his type is larger in order to
capture more rent.

Halac (2012) formalizes this loose intuition by considering a model in which the principal
has persistent private information about his outside option.

12



2.3.1 Set-Up

A principal P and agent A interact repeatedly with a common discount factor δ ∈ (0, 1). At
the beginning of the game, P learns her type θ ∈ {l, h}, which determines her outside option
rθ with rh > rl. This type is private and constant over time. Prob{θ = l} = µ0.

In each period of the game:

1. With probability λ, P makes an o�er of a wage wt and promised bonus bt(yt). Other-
wise, A makes the o�er.

2. The party that did not make the o�er accepts or rejects.

3. If accept, A chooses e�ort et ∈ [0, 1).

4. Output yt ∈ {y, ȳ} is realized, with Prob{yt = ȳ|et} = et.

5. Payments: the �xed wage wt is enforced by a court. The bonus bt is discretionary.
3

Denote P and A's payo�s by πt and ut, respectively. If the o�er is accepted, ut = wt+bt−c(et)
and πt = yt − wt − bt. If the o�er is rejected, ut = rA and πt = rθ.

To highlight the intuition outlined at the start of this section, the paper makes several
restrictions to equilibrium. The paper looks for a Perfect Public Bayesian Equilibrium that
is on the Pareto frontier. Moreover:

1. Once a posterior assigns probability 1 to a type, it forever after assigns probability 1
to that type.

2. If a party reneges on a payment, then the relationship either breaks down or remains
on the Pareto frontier.

3. If a party deviates in any other way, then the relationship remains on the Pareto
frontier.

Note that �Pareto frontier� is a little strange here, since parties have di�erent beliefs about
payo�s. What is assumed is that the equilibrium is Pareto e�cient given the (commonly
known) beliefs of the agent.

The paper also makes assumptions about the symmetric-information relational con-
tract. Regardless of rθ, the discount factor δ is such that

1. If both players know that θ = l, then �rst-best is not attainable in a relational contract.

2. If both players know that θ = h, then some positive e�ort is attainable in a relational
contract.

2.3.2 Sketch of Results

Proposition 1: Suppose that the two types of P choose di�erent actions in period t. Then
it must be that either (i) one type rejects an o�er by A, or (ii) one type reneges on a bonus.

3For precisely, parties simultaneously choose non-negative payments to make to one another.
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Why? Types could separate in one of four ways: either (i) or (ii) above; or (iii) they accept
di�erent contracts from A; or (iv) they o�er di�erent contracts to A. By assumption, once
types separate play is on the symmetric-information Pareto frontier. In particular, players
never separate in the future on the equilibrium path.

Suppose (iii). Then there is no rejection in the current period. So P's on-path payo�
doesn't depend on type. So on-path payo�s must be equal. But then θ = h can imitate
θ = l and then take his outside option or renege to earn earn a strictly larger pro�t.

Suppose (iv). If the l-type is supposed to reject, then the h-type also wants to reject
because the l-type has a better symmetric info contract and the h-type has a better out-
side option. If the h-type is supposed to reject, then the h-type can deviate and o�er his
symmetric-info contract immediately. This contract is an equilibrium for any agent beliefs.
The deviation generates a strictly higher payo� because it doesn't involve any breakdown.
Moreover, whenever the agent o�ers a payo� below rh in future periods, the principal can
simply reject.

If P has bargaining power, λ = 1: Separation occurs only if P defaults on a payment
(because A never makes a contract o�er). P is the residual claimant, so the h-type wants to
imitate the l-type.

How do the parties separate? If P is supposed to pay a large bonus and threatened by
breakdown, then h-type is less willing to pay. So the cost of separation is the probability
of breakdown. The bene�t of breakdown is that the l-type can credibly induce
higher e�ort than the h-type.

As a result, separation is optimal if l-types are su�ciently likely:

Proposition 2: ∃ µ̂0 such that if µ0 > µ̂0, the optimal contract entails separation. Other-
wise, the optimal contract pools on the h-type symmetric-info contract.

Under further restrictions on equilibrium, the paper characterizes the speed of separa-
tion. Because the l-type must compensate A for the possibility of default, l-type's payo� is
larger when separation is slower.

If A has bargaining power, λ = 0: Separation occurs only if P rejects a contract
(because P can never credibly promise a positive payo�). P earns his outside option, so the
l-type wants to imitate the h-type.

After separation, each type earns his outside option (on-path). However, l-type can
imitate h-type and earn rh in all future periods. So it must be that the h-type rejects the
contract while the l-type accepts. Let vl be today's payo� from accepting the contract.

Today's Payo� Tomorrow's Payo�

h playing h (1− δ)rh δrh
h playing l (1− δ)vl δrh
l playing l (1− δ)vl δrl
l playing h (1− δ)rl δrh
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Players are only willing to follow their speci�ed roles if there exists a vl that satis�es both
IC constraints:

(1− δ)vl + δrl ≥ (1− δ)rl + δrh

rh ≥ (1− δ)vl + δrh

So rh ≥ vl and hence δ ≤ 1
2
. So separation is only feasible if players are impatient. If

P is patient, then all types are willing to mimic h-type to get a better continuation payo�.
The paper shows that separation occurs immediately if it occurs at all. Separation is

only optimal if rl is su�ciently likely.
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