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CONTRACTUAL INTERMEDIARIES

GAREY RAMEY AND JOEL WATSON*

This Version: August 1999

ABSTRACT.  This paper analyzes the role of third party intermediaries, such as
courts and arbitrators, in contract enforcement. In our model, intermediaries compel
contracted transfers and resolve disputes when requested to do so by the contracting
agents. When the verifiability of information is limited, successful enforcement re-
quires that dispute resolution costs be sufficiently great. Optimal enforcement systems
economize on dispute resolution and information costs, and may involve establishment
of specific systems tailored to particular groups. We show further that the “holdup

problem” may be resolved via an appropriately designed dispute resolution system.

1. INTRODUCTION
Theoretical models of contracting have analyzed in detail a wide variety of interactions be-
tween contracting parties. However, much less attention has been paid to the institutions

that enforce contracts.! In practical situations, enforcement institutions play a central role

*Department of Economics, University of California, San Diego; http://weber.ucsd.edu/~jwatson. For
helpful comments and suggestions, we thank Ted Bergstrom, Lisa Bernstein, Donald Clarke, Vince Crawford,
Dan Klerman, Narayana Kocherlakota, David Laitin, Kyle Mayer, John McMillan, Vai-Lam Mui, Joel Sobel,
Frank Upham, Chris Woodruff, and numerous seminar participants. We also thank the National Science
Foundation for financial support under grants SBR-9422196 and SBR-9630270.

!An exception is the growing literature on community enforcement, as exemplified by Bendor and
Mookherjee (1991), Ellickson (1991), Kandori (1992), Greif (1993), and Greif, Milgrom, and Weingast (1994).
More centralized enforcement institutions have been examined by Milgrom, North, and Weingast (1990) and

others. See also North (1990). Our work here addresses more direct external enforcement of contracts.
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in the functioning of contractual relations. These institutions, as embodied in third parties
(courts, arbitrators, attorneys, etc.), carry out a variety of activities, such as gathering infor-
mation about the actions of the contracting parties; compelling enforcement of contractual
provisions when requested to do so; and settling disputes that arise under the contract. This
paper examines how the nature of contract enforcement, and the successful operation of
contractual relationships, depend on the characteristics of enforcement institutions. More
specifically, we argue that the active participation of external enforcement institutions plays
an integral part in any contractual relationship.

As our point of departure, we hypothesize that contract enforcement is vested in third
parties called contractual intermediaries. The intermediaries operate enforcement systems
that are utilized by contracting agents. The activities of intermediaries are illustrated by the
example of the National Grain and Feed Association (NGFA). The NGFA is a trade group
of grain and feed dealers that maintains a private legal system, consisting of detailed sets of
trade and arbitration rules together with a panel of arbitrators.?2 NGFA members frequently
maintain long-term relationships involving repeated, highly standardized transactions. As
a condition of membership, association members are required to appeal to the NGFA’s
arbitrators when they wish to enforce contractual provisions or officially resolve disputes.
The arbitrators gather information about the nature of the disputants’ written contract
and the facts of the dispute; they impose binding settlements according to the terms of the
contract and the rules of the association; and they keep official records about the dispute and
its settlement. A variety of other trade groups operate analogous dispute resolution systems
on behalf of their members.> Moreover, institutions as diverse as public legal systems and

business firms follow the same basic pattern in settling disputes among their constituents.

2Gee Bernstein (1996) for an in-depth case study of the NGFA.

3SWoodruff (1997) discusses systems employed by the American Spice Trade Association, the Popular

Priced Dress Association, and other trade groups.



CONTRACTUAL INTERMEDIARIES 3

We develop a model of enforcement systems that explicitly captures the active roles
played by intermediaries. In our model, contractual relationships are ongoing; the agents
engaging repeatedly in a productive activity requiring private effort choices. Private payoffs
have the structure of the prisoners’ dilemma, so that maintaining cooperation is problem-
atic. Contract enforcement is carried out by an intermediary, who may intervene at the
agents’ request during an enforcement phase that occurs prior to production in each period.
The intermediary enforces contracted transfers between the agents, conditioned on verifiable
information. The intermediary also maintains an official record of whether the relationship
is in a dispute, as well as the nature of the dispute. At the agents’ request, the interme-
diary carries out a dispute resolution process that may impose costs on the agents, in the
form of direct monetary costs and delays in resuming production. The dispute resolution
process culminates in official certification that the dispute has been resolved, which then
allows the agents to use the enforcement system to enforce another contract in the future.
Alternatively, the agents can elect to sever their relationship should a dispute arise.

In our model, the method of contract enforcement depends on the amount of information
that can be verified to the intermediary as well as the costs of dispute resolution. Under
full verifiability, the intermediary can observe which agent precipitated any dispute and
enforce large penalties against that agent. Thus, contracts sustaining cooperation can be
enforced without imposing dispute resolution costs. Under limited verifiability, in contrast,
the intermediary can verify only that a dispute has arisen. The identity of the precipitating
agent cannot be ascertained, and thus the transgressor cannot be isolated for punishment by
the intermediary. In this case, cooperation can be sustained if and only if dispute resolution
costs are sufficiently high. Here, costly dispute resolution serves as an implicit bond on the
relationship. Since the agents know that certification of dispute resolution is costly, they are
deterred from initiating disputes. We show further that even with full verifiability, costly
dispute resolution may be necessary for sustaining cooperation when there are constraints

on the size of contracted transfers that can be imposed by the intermediary.
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Importantly, we argue that the agents cannot replicate such a dispute resolution mecha-
nism on their own, since it would cost them nothing to change their own internal designation
concerning the status of their relationship; i.e., between themselves they can resolve disputes
costlessly. Thus, when the agents are embroiled in a dispute, the only alternative to severance
is participation in the official dispute resolution process. In an environment of limited veri-
fiability, enforcement systems instill value to dispute resolution precisely by making official
designations costly to obtain, thereby providing incentives to avoid disputes.*

Our model is useful for understanding the design of optimal enforcement systems. Under
either full or limited verifiability, an optimal system entails dispute resolution costs suf-
ficiently small to ensure that agents will seek dispute resolution, rather than sever their
relationship, should a dispute arise. Thus, an optimal system facilitates the preservation of
relationships. Further, full verifiability imposes added ex ante information costs that may
exceed the added ex post dispute resolution costs that arise when verifiability is limited. In
this instance, an enforcement system that relies on limited information — and that toler-
ates occasional costly disputes — can be optimal due to economizing on information costs.
Broadly used general enforcement systems, such as public courts, may be ill-suited to the
particular features of given relationships, and may impose high information costs. In such
cases, groups of agents may be willing to incur added overhead costs to establish specific
enforcement systems that are better tailored to their own circumstances. Institutions such
as the NGFA may be understood in these terms.

Dispute resolution processes can also play a role in resolving problems associated with

4Tt is important to distinguish dispute resolution costs, which are necessary for cooperation under limited
enforceability, from renegotiation costs of the form studied by Green and Laffont (1994), Blume (1994) and
McCutcheon (1997). In our model, agents are always able to costlessly renegotiate their joint decisions,
including the parameters of their written contract and equilibrium selection. What matters is that there
is a third party who places some designation on the relationship and who imposes costs for altering this

designation.
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incomplete contractibility of specific investments, known as “holdups.” We extend our basic
model of limited verifiability to incorporate a long-term, specific investment that is made by
one of the agents at the outset of the relationship. Since this agent does not have all the
bargaining power in the relationship, he prefers an investment level that is too small relative
to the efficient level. As investment rises, however, the relationship becomes more valuable,
and cooperation becomes easier to sustain. If the level of dispute resolution costs is lowered,
the agent can be forced to raise his investment level in order to preserve the feasibility of
subsequent cooperation. We demonstrate that an appropriate choice of dispute resolution
costs can implement the efficient investment level through this mechanism.

Our paper features a theoretically innovative approach to modelling ongoing relation-
ships, based on methods drawn from standard contract theory. The literature on specific
investment and holdups generally employs a cooperative bargaining solution to describe the
outcome of ex post negotiation.” Bargaining weights and a disagreement point (usually en-
tailing enforcement of an outstanding contract) determine the outcome. We use the same
technique, but we apply it in a setting of recurrent negotiation. We model renegotiation
between the agents, which occurs in each period, using an explicit cooperative bargaining
game. All of the agents’ joint decisions, including contracted transfers, whether or not to
approach the intermediary, whether to sever the relationship, and the selection of equilib-
rium, are determined by the bargaining solution. Our model emits a unique equilibrium,
in contrast to standard reputation-based formulations in which the “folk theorem” allows
punishments to be constructed by arbitrarily linking equilibrium selections to agents’ past

actions.b

% A representative sample of this large literature includes Williamson (1979), Grout (1984), Grossman and
Hart (1986), and Hart and Moore (1990).

6Because of the agents’ ability to hold up the relationship in each period, schemes that are “renegotiation
proof” in the sense of Bernheim and Ray (1989) and Farrell and Maskin (1989) cannot be supported. The
theory of Pearce (1987), Abreu and Pearce (1991), and Abreu, Pearce, and Stacchetti (1993) takes a step
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This paper builds on our previous work aimed at examining various facets of ongoing
contractual relations. Ramey and Watson (1999) provide a general theory of why agents
condition their decisions on the official status of their relationship as defined by an external
social institution, as opposed to attempting to enforce contracts on their own. The essence
of this general theory is captured by the notion of a uniformly best equilibrium presented
here. Ramey and Watson (1997) and den Haan, Ramey, and Watson (1999a,c) analyze
employment relationships using a variant of the model considered here. These papers focus
on compensation policies and conditions under which relationships will be “fragile,” i.e.,
subject to separations that reduce joint surplus. Den Haan, Ramey and Watson (1999b)
extend these ideas to credit market relationships that are subject to limited liquidity. These
papers abstract from the consideration of dispute resolution by assuming that contractual
violations result in severance. The current paper can be viewed as providing a theoretical
foundation for dispute-induced severance.

Other relevant work includes the literature on litigation processes, in particular dis-
covery.” Our modelling exercise also speaks to the alternative dispute resolution (ADR)
movement, which has focussed on the design of dispute resolution systems that foster better

information gathering, lower dispute resolution costs, and preservation of relationships.® Our

toward incorporating bargaining power into repeated games. Note that our theory explicitly models recurrent
negotiation and ties enforcement to intermediaries.

"Theoretical work on litigation is surveyed by Cooter and Rubinfeld (1989). Discovery processes have been
modelled by Sobel (1985), Shavell (1989) and Cooter and Rubinfeld (1994). Studies of discovery generally
emphasize asymmetries of information between the contracting parties, while we focus on differences between
what the parties jointly observe and what they can verify to the enforcement authority. Further, we do not
model incentives in the discovery process, but instead assume that all verifiable information is automatically
made known to the intermediary.

8The ADR literature is quite large and varied. Henry and Lieberman (1985) and Goldberg, Sander and
Rogers (1992) provide good introductions and surveys of this literature. See Shavell (1995) for a recent

evaluation in the law-and-economics vein.
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paper provides a theoretical framework for assessing the trade-offs involved in designing an
ADR system. By emphasizing a few salient roles of intermediaries, we are able to generate
insights on how contract enforcement is achieved. However, it is important to recognize the
limits of our analysis, which stem from our confined focus on complete information and ra-
tionality, as well as our narrow definition of dispute (contractual breach). Many other roles
of intermediaries deserve study.” We view our model as a useful first step in understanding
the broad functioning of intermediaries in contract enforcement.

Section 2 introduces our model of contractual relationships and enforcement institutions,
and Section 3 develops three benchmark cases of enforcement that differ with respect to
verifiability of information and constraints on contractible transfers. Optimal enforcement
systems are considered in Section 5, implications for the holdup problem are discussed in

Section 6, and Section 7 concludes.

2. CONTRACTING MODEL
2.1. Contractual Relationship. We suppose there are two agents, denoted by i = 1, 2,
who interact in discrete periods, numbered t = 1,2, .... Each period consists of three phases.
First, there is a negotiation phase, where the agents make joint decisions concerning their
relationship. Next follows an enforcement phase, in which the agents can seek external
enforcement of their contract. Finally, there occurs a production phase, where the agents
make private decisions. The relationship can in principle continue indefinitely, but agents

also have the option of permanently severing the relationship in the negotiation phase of any

9For example, here are three roles that we do not address. The first, widely attributed to Schelling
(1960), views mediation as a coordination institution that helps agents communicate (by authenticating
messages) and select a specific equilibrium from within a set of possibilities; see also Dixit and Nalebuff
(1993). Second, as Milgrom, North and Weingast (1990) study, an intermediary can facilitate cooperation
in one-shot relationships by disseminating information about agents’ past disputes and their resolution.
Discussions from outside of the economics literature emphasize a third role: that intermediaries can serve

to facilitate rational discussion and decision-making by cooling agents’ emotions in the heat of disputes.
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period.

Formal contracting between the agents takes the form of an agreement to make externally
enforced monetary transfers m; and my, where m; denotes the payment received or made
by agent i, and m; +my = 0.} Transfers may be conditioned on relevant state variables, as
discussed below. Each agent wishes to maximize the discounted sum of his payoff stream,
where the payoff within a period is given by the sum of net monetary transfers and payoffs
obtained in the production phase.

We now give more detailed descriptions of the three phases, in reverse order.

Production Phase. In the production phase, the agents make simultaneous private
decisions which determine their productive outcome in the period. To keep the model simple,
we allow for just two possible choices for each agent — “high” (H) or “low” (L) — and we
assume the payoffs take the form of a prisoners’ dilemma. The production decisions may be
broadly construed to include a range of possible behaviors, including timely delivery of goods
or services, quality or effort levels, adherence to verification arrangements, theft, and abuses
of authority in agency relationships, such as assignment to unpleasant tasks. Agent ¢ obtains
a within-period payoff of z; when both agents choose H in a given period. However, if agent
j exerts high effort, then agent ¢ can obtain a payoff of x; by choosing L, in which case agent
J receives y;. If both agents select L, then each obtains a payoff of zero. Production choices
and payoffs are illustrated in the table below. The agents observe each other’s actions at

the end of the production phase.

Tn principle, agents could negotiate “inefficient” contracts that set m; +m; < 0, and also contracted
payments could vary over time. Such contracts would not arise in equilibrium, however, because agents
would always prefer to rewrite them prior to external enforcement. Thus, for simplicity we will not consider

them explicitly.
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1\2| H L

H 21,22 Y1, T2

L T1,Y2 070

We assume z; > 0, z; > z;, and y; < 0 for each i. We also assume z; +y; < 0 in
order to rule out inessential special cases. If the relationship is severed, then agent ¢ obtains
the value w; from the start of the next period, representing opportunities outside of the
relationship. Assume w; > 0 for ¢ = 1,2. We suppose further that, in the absence of
external enforcement, the value of high effort is sufficiently great to dissuade each agent
from unilaterally exerting low effort and then exercising the severance option at the start of

the next period. A necessary condition for this is:

z

where x = x1 + x5, w = w; + wo, and § gives the discount factor.!*

Enforcement Phase and Intermediation. Enforcement of the formal contract, and
resolution of disputes arising under the contract, is vested in a third party called the inter-
mediary, who intervenes in the relationship during the enforcement phase. The intermediary
maintains an ongoing record of the current status, or state, of the relationship, reflecting
information about the relationship that can be used by the intermediary for purposes of
contract enforcement. The intermediary can also make changes in the state during the en-
forcement and production phases, and possibly impose costs on the agents. Importantly,

intervention by the intermediary is triggered only at the request of the contracting agents.

HUFuture punishments cannot drive agent i’s payoff below w;, else agent i would unilaterally sever the
relationship in the negotiation phase, as described below. Accordingly, at least one of the agents would
have the incentive to choose low effort — and cooperation would be unsustainable — if inequality (1) were

reversed.
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Throughout the paper, we focus on contracts in which the agents seek to implement
the desirable (H, H) outcome in each period’s production phase. The set of possible states
recorded by the intermediary is defined relative to this outcome. The relationship remains
in the cooperative state, referred to as state C', as long as the agents maintain the choices
(H, H). On the other hand, if either agent chooses L then a dispute state is triggered. We
allow for multiple dispute states, denoted by Dj.

We also assume that formal disputes can be triggered by spurious events, unrelated to
any misbehavior by the agents; these are called nuisance disputes. When the relationship
ends a period in state C, a nuisance dispute may occur with probability 7.'2 The occurrence
of a nuisance dispute causes the state to be switched to one of the dispute states Dy (to be
specified below), which is then in effect at the beginning of the next period. Assume 7 is

positive but sufficiently small to give

z 4+ yéw
1—(1—=7)6

which is analogous to (1), but includes the possibility that nuisance disputes lead to severance

> x + dw, (2)

of the relationship. Nuisance disputes can be interpreted as actual disputes triggered by
misunderstandings between the agents or by one-time dealings with outside parties, or as
mistakes by the intermediary.

There are two aspects to intervention by the intermediary. First, the intermediary can
enforce the contracted transfers m; and msy based on the current state. For simplicity, we
assume that the intermediary does not impose costs on the agents for enforcing transfers.
Second, when the relationship starts the enforcement phase in state Dy, the intermediary
may carry out a dispute resolution process, which proceeds in the following way. The agents

each pay a cost ¢/2 at the outset of the enforcement phase. Then, with probability 1 —p, the

12The random draw that determines whether a nuisance dispute occurs takes place at the end of a period,

following the production phase.
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intermediary officially resolves the dispute by switching the state to C, and the relationship
continues to the production phase in the current period. With probability p, the intermediary
fails to resolve the dispute. In this case, the state is not changed, the agents miss the
opportunity to produce in the current period (the production phase is skipped), and the
dispute resolution process is automatically invoked again at the start of the next period.
Further, contracted transfers are not enforced again in the following period. Probability p
represents delay in the attainment of formal dispute resolution. Litigation may impose such
delays, for example.

We now provide further details concerning the transitions between states. The relation-
ship begins the initial period in state C, which is maintained until one of the following two
events occurs: (i) One or both agents choose L in the production phase; in this case a dispute
breaks out, and the state is immediately switched to one of the dispute states Dy. (ii) The
relationship ends the production phase in state C', but a nuisance dispute occurs, leading to
the designated nuisance dispute state. Once the relationship is in state Dy, it remains there
until successful dispute resolution switches the state back to C', or else the relationship is
severed.

Changes in the state from C to Dy that are induced by the agents’ productive choices
correspond to events that can be verified by the intermediary. Verification arrangements can
take two forms. First, the intermediary could observe the relationship in each production
phase on an ongoing basis, taking note of the production outcome and modifying the state
accordingly. Alternatively, the intermediary might observe production outcomes only when
intervention is requested by one of the agents. The intermediary then ascertains the correct
state only at the point of intervention, by examining records of past production phases. In
this case, verifiability of actions refers to what can be discovered on the basis of the historical
record. Our model applies equivalently to either of these two cases; the essential point is
that the state records the information that will be used by the intermediary when contract

enforcement is requested.
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Negotiation Phase. In the negotiation phase, the agents jointly decide whether and
how to continue their relationship in the short run by selecting among: (Q) quit, (R) re-
solve, and (G) go on. If @ is chosen, then the relationship is severed and the agents receive
their outside option values w; and ws. In the event of (), either agent can appeal to the
intermediary in the ensuing enforcement phase to enforce contracted transfers, after which
the relationship ceases. The choice of R means the agents decide to appeal to the inter-
mediary for dispute resolution; in the ensuing enforcement phase, the intermediary enforces
the contracted transfers and initiates the dispute resolution process. G means the agents
continue their relationship without appealing to the intermediary; in this case, the agents
skip directly to the production phase. As noted above, the agents have no joint decision to
make if they enter a period in the dispute resolution process; the process continues until the
dispute is formally resolved.!?

During the negotiation phase, the agents can also agree to change their formal contract
by re-specifying the functions m; and ms. In addition, they can make spot monetary trans-
fers between themselves during the negotiation phase, and they can engage in meta-level

negotiation over the equilibrium selection, as described below.

2.2. Equilibrium. We use a generalized notion of strategy, called a regime, to investigate
behavior in this setting. Let the set of states be denoted by S. A regime consists of four
functions 6, n, m and o defined for each s € S. The function § maps elements s to the
joint decision (), R or G made in the negotiation phase. Spot transfers to be made in the
negotiation phase are indicated by n = (ny, ns), where ny(s) + na(s) = 0. The function m
maps s to contracted transfers m; and msy that are enforceable by the intermediary. Under

the assumptions of joint optimality made below, and since my(s) + ma(s) = 0, we can

13 As a fourth decision, the agents could request the intermediary to enforce conracted transfers without
initiating the dispute resolution process. This decision is equivalent to G, however, in that contracted

transfers are made implicitly as part of bargaining in the negotiation phase; see below.
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presume that the agents will not revise their specification of m; thus, we focus on a single
m for the life of the relationship. Finally, ¢ maps s to the productive choices made by the
agents in the ensuing production phase.!*

Given a regime, we can define the agents’ continuation values as functions of the state.
Let g;(s) denote agent ¢’s continuation value from the start of a period in state s. This is the
discounted sum of agent i’s payoffs, conditional on the state s, with future behavior specified
by the regime. We define g(s) = g1(s) + g2(s) to be the corresponding joint continuation
value of the relationship. Observe that ¢(s) does not depend on n, since the latter merely
indicates how the continuation value is divided between the agents through spot transfers in
the negotiation phase. In fact, given the other components of the regime, g; is implied by n;
and vice versa. Thus, we will not need to refer directly to n, and a regime can be described
by 6, m, o, and the agents’ continuation values.

Let ¢(s|Q), g(s|R) and g(s|G) denote the joint continuation values conditional on @, R
and G being chosen in the negotiation phase, with future behavior specified according to the

regime. Clearly ¢(s|Q)) = w, while based on the dispute resolution procedure, we have
9(s|R) = (1 = p)g(C|G) + pbg(s|R) — c. (3)

The term g(C|G) appears here because, since agents will not throw money away, the con-
tinuation payoff conditional on successful dispute resolution is exactly the same as the value

of choosing G in state C. We also have

9(s|G) = ' + (1 —7)8g(s") +v69(Dx), (4)

1 For simplicity, we have restricted #, n, m and o to be functions of s, rather than of the full set of histories
of play. As shown in Ramey and Watson (1999), however, our results are not altered by allowing the players
to condition their behavior on the full set of histories in addition to the state recorded by the intermediary,
given an appropriate extension of our equilibrium selection criterion. The issue of the conditioning set is

discussed further in the Conclusion.
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where Dy is the dispute state triggered by a nuisance dispute, u’ gives the joint payoff in
the production phase implied by the choices o(s), and s’ is the state that obtains following
the production phase, based on the current state s and the choices o(s).

In equilibrium, the mappings 6, m, and g; are chosen to satisfy a bargaining solution,
while ¢ is determined according to the usual subgame perfection requirement. The agents’
joint decision in the negotiation phase may be represented as a standard Nash bargaining
problem, with joint surplus determined by continuation values and a disagreement point.
The possible continuation values are given by w, g(s|R), or g(s|G), while disagreement in
the negotiation phase implies the decision (), which we assume can be unilaterally imposed
by either agent. Bargaining weights are given by nonnegative constants m; and mg, with
w1 + my = 1; these determine how surplus is divided in the negotiation phase. For this
well-defined bargaining problem, we employ the generalized Nash solution. This solution
captures the idea that each agent can hold up the relationship in the negotiation phase,
using the threat to terminate the relationship.

Our definition of equilibrium is summarized as follows.

Definition 1. A regime is a negotiation equilibrium if the following two conditions hold

for every s € S.

1. Joint decisions are resolved according to the Nash bargaining solution; that is,

9(s) = max{w, g(s|R), g(s|G)}, ()

and fori1=1,2,
9i(s) = wi +my(s) + mifg(s) — w]. (6)

2. Private choices o(s) are optimal for each agent, given the choice specified for the
other agent and the continuation values g(s') implied by the current state s and the

production phase choices.
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Observe that the value of the outside option in (6), w; + m;(s), derives from agents’
ability to unilaterally induce the decision ) with enforcement of the contracted transfers.
The bargaining solution gives agent ¢ proportion 7; of the joint surplus g(s) —w, where spot
transfers n; and ng are used to achieve the necessary split.

Since multiple negotiation equilibria may exist, we assume the agents select their pre-
ferred equilibrium in the negotiation phase. This meta-level negotiation is modeled using

the following simple concept.

Definition 2. A negotiation equilibrium is called uniformly best if, for every state s € S,

it yields the highest joint continuation value among all negotiation equilibria.

To understand this definition, suppose g is the joint value function of a given negotiation
equilibrium. Then this equilibrium is uniformly best if g(s) > ¢'(s) for every state s € S and
every ¢', where ¢’ is the value function of another negotiation equilibrium. Note that “best”
is measured by joint continuation value. In fact, since the agents share the continuation
value in fixed proportions (due to Nash bargaining in the negotiation phase), they fully
agree on the rankings over negotiation equilibria. When a uniformly best equilibrium exists,
the agents prefer this same equilibrium in every state. Thus, the equilibrium selection is not

renegotiated over time.

3. BENCHMARK CASES OF ENFORCEMENT
The method of contract enforcement used by the agents hinges on (i) the amount of infor-
mation that is verifiable to the intermediary, (ii) the costs of dispute resolution, and (iii)
the allowable size of contracted penalties. In this section, we consider three benchmark

cases that differ with respect to verifiability of information and constraints on enforceable

15We discuss the uniform best property more thoroughly in the Conclusion. See Ramey and Watson (1999)

for a generalization of the uniform best notion.
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transfers. The analysis will make use of the following lemma, which characterizes the joint

continuation value in a dispute state for any negotiation equilibrium.

Lemma. In any negotiation equilibrium, for all Dy, we have

(1-p)g(C) - C}
1—pbd '

g(Dy) = ma {w, @

Proof. Suppose the current state is Dy entering the negotiation phase, and the agents
select G. Then irrespective of what choices are made in the ensuing production phase,
agent i’s continuation value entering the following period will be g;(Dy). It follows from
the prisoners’ dilemma structure of the production phase payoffs that each agent will select
L. Thus, G cannot be an equilibrium choice in state Dy, or else the continuation payoff
would be zero ((L, L) played over and over again), whereas the agents could obtain w > 0
by selecting ). Either @ or R will be chosen. Using (3), we find that (7) indicates the

maximized value obtained. Q.FE.D.

The Lemma indicates that the agents will not select G once a dispute has broken out, since
incentives to choose high effort in the production phase are undermined given that the state
has been switched to Dy. The agents must either sever their relationship or seek dispute
resolution from the intermediary. This underscores the importance of dispute resolution
systems in contractual relationships. A dispute resolution system formally defines when a
dispute occurs and whether it is resolved. By conditioning on these distinctions, agents are

able to sustain cooperation only under the C state.

3.1. Full Verifiability with Unconstrained Transfers. In our first benchmark case,
the complete history of agents’ past behavior can be verified to the intermediary. In other
words, the intermediary can observe whether individual agents selected H or L in earlier
periods. Further, it is assumed that there are no restrictions on the range of contracted

transfers that can be enforced. In this contracting environment, the agents can easily sustain
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cooperation, using external enforcement to directly punish a party who cheats.

For sustaining cooperation in the full verifiability case, it suffices to allow for three dispute
states, Dy, Dy and Dpg, where D; for ¢ = 1,2 means that agent ¢ unilaterally initiated a
dispute by being the first to play L subsequent to the most recent resolved dispute, while
Dp means the agents simultaneously initiated the dispute by selecting L simultaneously.
For convenience, we assume that nuisance disputes trigger the dispute state Dg. We obtain

the following proposition.

Proposition 1. In the case of full verifiability with unconstrained transfers, regardless of the
values ¢ and p, there is a uniformly best negotiation equilibrium. Cooperation is sustained

wn this equilibrium, yielding

g(C) = S0, ©

with g(Dp) defined by (7).

Proof: We shall construct a regime that is uniformly best and specifies high effort in the
cooperative state C'. According to the Lemma, we set 6(Dy) equal to @ or R, depending
on which decision maximizes the right-hand side of (7). We also prescribe 0(C') = G and
o(C) = (H,H), so that g(C) is given by (8). Further, we set m(C') = m(Dg) = (0,0). The
continuation values for individual agents are given by ¢;(C) = w; + m;[g(C) — w], according
to (6).

Consider incentives in the production phase. In order for (H, H) to be sustained in
state C', it must be that the choice H maximizes agent i’s payoff stream, given that agent j
chooses H, and that agent ¢ induces state C' or D; in the following period by choosing H or
L, respectively. Thus, a necessary and sufficient condition for payoff maximization is given
by

zi + (1 =7)69:(C) +~v69:(Dp) > w; + 6g:(D;).
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Using (6) to substitute for g;, and simplifying, yields
6mil(1 = 7)g(C) +v9(Dp) — g(Di)] + 2 — i = 6my(D;). (9)

The specifications above determine ¢(C'), g(Dg), and g(D;). We can specify m(D;) and
m(Dy) so that m;(D;) is sufficiently small to satisfy (9). In other words, the agents’ written
contract prescribes a large transfer from agent 7 to his partner conditional on ¢ initiating a
dispute. By construction, we have a negotiation equilibrium.

To see why this equilibrium is uniformly best, recall that equation (7) holds in any
negotiation equilibrium. Thus, the continuation values of being in the various dispute states
are increasing functions of the continuation value in state C'. Obviously, (8) gives the highest
possible continuation value for the relationship. Since the equilibrium we constructed attains

this value in the cooperative state, it must be uniformly best. Q.FE.D.

In the proof of the proposition, cooperative equilibria are constructed by imposing large
negative payments m; in states D; that indicate disputes initiated by agent i. The key
to enforcing such contracts is that the intermediary has the ability to verify which agent
initiates a dispute and to impose unrestricted contractual penalties on that agent. Note that

cooperation can be sustained in this case for any values of the dispute resolution costs ¢ and

p.

3.2. Limited Verifiability. Constraints on what can be verified by a third party can
limit the scope for external enforcement. As our second benchmark case, we consider limited
verifiability, in which the intermediary can verify only whether or not the (H, H) outcome
has obtained in previous periods, and not the particular form of any deviation from (H, H).
For example, consider a trade of grain between two dealers, where the quality of the grain is

maintained only if both dealers exercise due care.!® After the trade, it may be possible for a

16Perhaps the seller is responsible for transporting the grain, while the buyer is responsible for storing it

after it is delivered. Either party may destroy the quality by failing to protect the merchandise from the
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third party to verify whether the quality of the grain has been compromised, but it cannot
be determined whether it was the buyer or the seller that failed in his charge. We also allow
for unlimited transfers in the limited verifiability case.

To capture limited verifiability, we now allow for a single dispute state D, meaning that
at least one agent has selected L since the last time the intermediary had recorded state C'.
Nuisance disputes also trigger state D. The following proposition characterizes the uniformly

best outcomes.

Proposition 2. In the case of limited verifiability, regardless of the values ¢ and p, there is
a uniformly best negotiation equilibrium. Cooperation is sustained if and only if the following

condition holds:

z—2z < (1—7)d(c+ px). (10)

If the condition holds, then the continuation values g(C') and g(D) are determined by (7)

and
9(0) = AT (1)

Otherwise, the values are g(C) = g(D) = w and the relationship is severed immediately.
Proof: We start by demonstrating that (10) is a necessary condition for cooperation to
be sustained. Note that agent 7, expecting agent j to select H, has an incentive to choose

H in state C' only if
+ (1 =7)6g:(C) +v89:(D) = i + 6g:(D), (12)

where it should be noted that agent ¢ induces a transition to state D if he chooses L.
Summing the conditions (12) over the two agents and combining terms, we have the following

necessary condition:

(1=7)6[g9(C) —g(D)] > = — = (13)

elements.
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If the agents select G in state C, and if o(C) = (H, H), then g(C) is given by (11), while
g(D) is given by (7). Solving the system (7) and (11) for g(C) and g(D), substituting
these values into (13), and rearranging yields (10). This proves the “only if” part of the
proposition. Further, given that cooperation cannot be sustained, the agents would select @
in the initial period, since the payoff w dominates the payoff of zero that obtains from the
(L, L) outcome.

Sufficiency is proved by observing that, when (10) holds, m(C') and m(D) can be chosen
so that (12) holds for ¢ = 1,2. To be specific, we can set m(C') = (0, 0), which defines g;(C)
using condition (6). Then we can find m(D) so that, with g;(D) given by (6), the inequalities
(12) hold. Q.E.D.

Comparing Propositions 1 and 2, it follows that limited verifiability imposes additional
restrictions on the ability to sustain cooperation, in the form of the constraint (10), which
reflect the fact that the intermediary is unable to impose penalties on particular agents. In
view of our maintained hypothesis z > z, (10) implies that cooperation can be sustained only
if dispute resolution costs ¢ and p are sufficiently large. High dispute resolution costs serve
as an implicit bond on the relationship, by creating a wedge between ¢(C') and g(D): once
agents are in the D state, they can salvage cooperation only by approaching the intermediary
and incurring the dispute resolution costs, thereby restoring the C' state. Maintaining state
C becomes valuable precisely because agents know they will choose to incur the dispute
resolution costs, or else sever their relationship, should a dispute break out. Cheating is
therefore deterred if the costs are sufficiently high. By the same token, (10) fails to hold,
and cooperation becomes unsustainable, when ¢ and p are too small; high dispute resolution
costs are both necessary and sufficient for cooperation under limited verifiability.

This result demonstrates that the intermediary’s ability to officially certify the resolution
of disputes is valuable for the agents. This function, which is ubiquitous among enforcement

institutions, turns out to play an important role in maintaining incentives for cooperation.



CONTRACTUAL INTERMEDIARIES 21

The key idea is that agents do not have total freedom to manipulate the official status of
their relationship, but rather they must incur costs to induce desired changes in that status.
The standard reputation mechanism, in contrast, is undermined by agents’ ability to freely
reinterpret the history of play: for a given history, it costs them nothing to switch from a
“dispute” designation, which would trigger punishments, to a “cooperate” designation that
would restore the cooperative equilibrium. Since such a switch is always in the agents’
interests, incentives for cooperation are undermined.!”

By similar reasoning, it follows that the agents cannot replicate the dispute resolution
costs internally by agreeing to burn money (or pay money to a third party) if one or both
agents selects L; once an infraction occurs, it is jointly optimal for the agents to avoid
following through with the agreement.!® Likewise, it is impossible for them to self-enforce a
contract having an agent who cheats pay the other in the following period. Once an agent
cheats, he can hold up the relationship to avoid paying the penalty. These conclusions arise
naturally as a product of joint optimization in the negotiation phase, as characterized by the
Nash bargaining solution, which underscores the importance of explicitly modeling recurrent

negotiation in ongoing relationships.

3.3. Transfer Constraints. External enforcement may be subject to limits on the size
of transfers that the agents can contractually impose on one another, as is frequently observed
in practice. These constraints may inhibit agents’ ability to enforce cooperative outcomes,

even under full verifiability. Suppose the intermediary is unable to enforce transfers in excess

17In other words, the usual reputation-based cooperative equilibrium — as studied by Klein and LefHer
(1981), Shapiro (1983), Allen (1984), Bull (1987), and many others — does not satisfy the “uniformly best”
criterion when states are interpreted as the usual supergame histories. Ramey and Watson (1999) develop a
related, weaker criterion and show that cooperation cannot be sustained in a general setting under the usual
reputation mechanism.

18Standard bonding arrangements of this sort have been considered by Kennan (1979) and Williamson

(1983), among others.
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of b; i.e., contracted transfers must satisfy m; < b for i = 1,2. This may be due, perhaps,
to limits on the award of compensatory damages. For this case we have the following
proposition.

Proposition 3. Consider the case of full verifiability with constrained transfers, and sup-
pose

- Tr—z

2
RY;

Then cooperation cannot be sustained if ¢ and p are sufficiently close to zero.

(14)

Proof. Here we can use some of the analysis of Subsection 3.1. Given the transitions in the
state induced by his choice, agent ¢ has an incentive to select H, given that agent 7 chooses
H, only if (9) holds. Suppose there is a regime in which the agents sustain cooperation
in state C, with ¢ = p = 0. We demonstrate that this contradicts (14). Note that, with
c=p=20, (7) implies ¢(C) = g(Dp) = g(D;). Thus, (9) simplifies to

zi + (1 =7)6g:(C) +v69:(Dp) > x; + 6g:(D;).

Using (6) to substitute for g;, and simplifying, yields

Adding the inequalities (15) for i = 1,2 and rearranging gives

r—z

—m(D1) —ma(De) 2 —

(16)

Since —m;(D;) < b, it follows that (16) cannot hold when (14) is imposed. The result

extends immediately to nonzero, but sufficiently small, ¢ and p. Q.E.D.

Proposition 3 demonstrates that full verifiability is not sufficient for sustaining cooper-
ation when the intermediary is prevented from imposing large contractual penalties. Irre-
spective of any constraints on transfers, however, it is possible to support cooperation by

imposing high enough dispute resolution costs, as may be shown by directly applying the
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argument of Proposition 2. In general, costly dispute resolution can operate to enforce coop-
erative agreements in long-term relationships where constraints on information or transfers,
or other reasons, rule out the use of complete contracts. For the remainder of the paper, we

assume there are no limits on transfers.

4. OPTIMAL ENFORCEMENT SYSTEMS
4.1. Dispute Resolution Costs and Preservation of Relationships. Optimal con-
tract enforcement systems are those that maximize the agents’ ex ante joint value g(C), as
determined in Propositions 1 and 2 for the cases of full and limited verifiability, respectively.
First observe that the optimal selection of dispute resolution costs ¢ and p depend on the
amount of verifiable information; full verifiability favors zero costs, while with limited ver-
ifiability positive costs are essential to maintaining cooperation. In addition, ¢ and p will
be selected in a manner that ensures relationships will be preserved when a dispute arises;
i.e., agents choose to resolve disputes rather than sever their relationship. These findings

are formalized in the following proposition.

Proposition 4. Under full verifiability, the optimal enforcement system satisfies ¢ = p = 0;
under limited verifiability, ¢ and p are chosen to make (10) hold with equality. In either

case, the optimal system satisfies g(Dy) > w.

Proof. The claim concerning the choice of ¢ and p in the full verifiability case follows at
once from (7) and (8), while the fact that g(Dy) > w under full verifiability is implied by (2).
As for the case of limited verifiability, we utilize expressions from the proof of Proposition
2. Take any ¢ and p such that, solving (7) and (11), one obtains g(D) = w. It must be that
at least one of ¢ and p is strictly positive. Substituting g(D) = w and

z 4+ ybw

A =T

into the agents’ pooled incentive constraint (13), we obtain

z 4+ ybw
1_(1_7)6_:54—5@0
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This does not bind, given (2). Therefore, we can lower p and ¢ (whichever is not equal to
zero) until the incentive constraint (10) binds. Note that ¢(C) and g(D) (again found by
solving (7) and (11)) rise in the process and that g(D) > w. Values p and ¢ cannot be

lowered further without thwarting incentives. Q).F.D.

Preservation of relationships is optimal due to the fact that severance imposes the worst
punishment that agents can face when a dispute arises. Thus, designing an enforcement
system that induces the agents to request dispute resolution, rather than sever their rela-
tionship, can only reduce the costs of disputes and raise the value of the objective. Under full
verifiability, it is optimal to resolve disputes at zero cost and enforce cooperation through con-
tracted transfers. Under limited verifiability, the optimal enforcement system must impose
positive dispute resolution costs, but never so large that the agents would prefer severance

to dispute resolution.!?

4.2. Information Costs. Although full verifiability allows the agents to sustain coop-
eration with zero dispute resolution costs, the need to communicate information to the
intermediary on an ongoing basis, to monitor actions constantly, or to maintain careful
records imposes additional information costs relative to the case of limited verifiability. The
optimality of full versus limited verifiability then hinges on the level of these information
costs.

Let d denote the additional per period information costs imposed on the agents by full
verifiability, relative to limited verifiability. Clearly, if d is equal to zero, then full verifiability
is optimal, since cooperation could be sustained without any dispute resolution or informa-

tion costs. With positive information costs, however, the attractiveness of full verifiability

YOur result strongly supports the emphasis placed by the ADR movement on preservation of relation-
ships. As Bernstein (1996) notes of the NGFA dispute resolution system, “[the arbitration system] and its
adjudicative approach are designed to enable companies to submit disputes to arbitration while minimizing

the disruption to their relationship” (footnote 124).



CONTRACTUAL INTERMEDIARIES 25

depends on whether or not limited verifiability would entail large dispute resolution costs

due to nuisance disputes. This trade-off is formalized in the following proposition.

Proposition 5. Suppose d is strictly positive. If ~ is sufficiently small, then the optimal

enforcement system is characterized by limited verifiability.

Proof. The optimal enforcement system with full verifiability sets p = ¢ = 0, and the
value of the relationship, net of information costs, is (z — d)/(1 — ¢). From (11), however,
it may be seen that the value of the optimal enforcement system with limited verifiability
z/(1 — &) as v converges to zero, and it follows that limited verifiability yields a strictly
greater value than when + is sufficiently small. Q.E.D.

Although full verifiability makes it possible to enforce the contract with zero dispute
resolution costs, the presence of information costs makes limited verifiability more attractive
in situations where nuisance disputes arise infrequently. The key idea is that high ex post
dispute resolution costs do not correspond to high ex ante costs when disputes can be avoided.
As long as there are few nuisance disputes, or the enforcement system can screen them out
prior to the dispute resolution process, limited verifiability will maximize the agents’ welfare
by making detailed communication or documentation of actions unnecessary.’’ In other
words, enforcement systems might usefully focus on ascertaining whether a given dispute
constitutes a genuine breakdown of cooperation, rather than whether the breakdown was

caused by agent 1 or agent 2.

4.3. General and Specific Systems. An enforcement system that is used by a wide

variety of contractual relationships is called a general enforcement system. The most basic

20To the extent that nuisance disputes arise from misunderstandings between the agents as to whether
cheating has occurred, it may be possible at relatively low cost for agents to screen out nuisance disputes
through better communication. Further, agents will have an incentive to engage in such screening in order
to avoid costly dispute reslution with the intermediary. This may work to increase the salience of the low v

case in practice.
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example of a contracting institution is the system of public courts, administered by lawyers
and judges who serve as intermediaries. General systems have the advantage of vesting
dispute resolution in a single institution, but there may be agents who find the system
poorly suited to their particular circumstances. Groups of agents may be motivated to
set up specific enforcement systems whose parameters are better tailored to their needs.
One example is the NGFA’s private legal system, which supplants U.S. law and courts for
transactions between members of the association. A wide range of contractual relationships,
such as labor relationships, utilize mediation or arbitration agreements, whereby agents
commit to bypass public courts. Indeed, any form of alternative dispute resolution can be
interpreted as a specific system. Of course, the disadvantage of a specific system is that the
agents must incur added costs by duplicating to some extent the general system.

The trade-offs between general and specific systems can be illustrated using our model.
Suppose the agents can choose at the start of their relationship whether to enforce their
contract using a predetermined general system, involving a particular degree of verifiability
and dispute resolution costs ¢ and p, or else to establish their own specific system. The
specific system, which imposes an added overhead cost of h* per period, allows the agents
to select a degree of verifiability and dispute resolution costs ¢* and p* that are optimal for
their own relationship.

Suppose first that the general system entails limited verifiability, and information costs
are such that the agents’ optimal specific system also involves limited verifiability. The
comparison of general and specific systems turns on the relationship between their relative
costs. Suppose first that ¢ and p are very large relative to the optimal choices ¢* and p*;
that is, dispute resolution costs under the general system are high relative to the agents’
preferred levels. As long as h* is not too great, the agents would choose the specific system
in this case. Next, if ¢ and p are approximately equivalent to ¢* and p*, in the sense that the
implied values of g(D) are about the same, then the agents would make use of the general

system in order to avoid the added overhead costs. Finally, if ¢ and p are very low, then
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cooperation becomes unsustainable under the general system, and a specific system is the

agents’ only feasible option. We summarize with the following proposition.

Proposition 6. Suppose the general and optimal specific systems involve limited verifiability.
If h* is not too great, then the optimal specific system will be preferred to the general system
if ¢ and p are both either very high or very low. The general system will be best for a middle
region of ¢ and p.

The proposition establishes that the relationship between the agents’ preferred system
and the costs of the general system is not monotone. Instances of excessive costs in general
enforcement systems, including high fees, delays and severance of relationships, have received
much attention from practitioners. Our analysis, however, also uncovers the possibility that
dispute resolution costs can be too low to sustain cooperation. In this case, optimal specific
systems must introduce added costs of dispute resolution, even as they work to preserve
relationships in the event of disputes.?!

A common criticism of general systems is that they make poor use of information that
is specialized to the agents’ relationship. This issue can be considered by measuring the use
of information in terms of information costs. Let d and d* denote the values of information
costs under the general and specific systems, respectively. Under the general system, the
intermediary may know little about the agents’ productive activity, and extensive documen-
tation may be required to communicate the history of actions; the information cost d is
relatively large in this case. With the specific system, in contrast, the intermediary would
presumably be more skilled in examining the agents’ actions, so that d* would be lower.
The following proposition links the agents’ choice of system to the information and overhead

costs.

21Taking an ex post view of dispute resolution, the ADR literature emphasizes the benefits of lowering
dispute resolution costs. Our result indicates the importance of taking an ex ante perspective, where one

observes that costly dispute resolution can deter disputes from occurring.



CONTRACTUAL INTERMEDIARIES 28

Proposition 7. A necessary and sufficient condition for use of a specific system with full

verifiability to be preferred to the general system with full verifiability is h* + d* < d.

Proof. From the proof of Proposition 6, we have that the value of the relationship under
the general system with full discovery is (z —d)/(1 — ), whereas the value under the specific

system with full discovery is easily seen to be (z — h* —d*)/(1 —6). Q.E.D.

As the proposition demonstrates, it may be worthwhile to incur added overhead costs if

a specific system makes possible a large enough reduction in information costs.

5. CONTRACT ENFORCEMENT AND NONCONTRACTIBLE LONG-TERM INVESTMENT
We have emphasized that costly dispute resolution processes can secure incentives for coop-
eration when agents are unable to impose direct contractual punishments. In this section we
show that costly dispute resolution can also play a role in providing incentives to make long-
term, relation-specific investments. As discussed by Williamson (1979) and Grout (1984),
agents will tend to underinvest in relationships when investments are noncontractible, since
their partners can hold them up for part of the ex post returns. A properly designed enforce-
ment system can overcome the holdup problem by providing offsetting incentives to invest,
based on the manner in which investment interacts with incentives to cooperate.

To introduce long-term investment, we modify the benchmark limited verifiability setup
as follows. At the beginning of period 1, before the initial negotiation phase, agent 1 makes
an investment, denoted by a. We assume that, regardless of agent 1’s investment, the
relationship begins in the C' state. That is, the investment choice cannot trigger the dispute
state; in this way, investment is nonverifiable. The joint payoff from the choices (H, H)
is given by z(«a), which is taken to be an increasing and strictly concave function of «a.
The value of outside opportunities w is assumed to be unaffected by «, however, so that
investment is specific to the relationship. We simplify by taking = to be independent of «
and by setting v = 0. Assume further that (1) holds at z = 2(0) and 2/(0) is large enough to

ensure that agent 1 will select a strictly positive investment level. The efficient investment
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level, assuming that cooperation will be sustained, solves the following problem:
max{g(C; ) — a,

where g(C;a) = z(a)/(1 — §). Let o denote the efficient investment level. Finally, given ¢

and p, let g(D; «) denote the value of the D state when the investment level is a:

J(Da)— max {w, (1-p)g(Ci) - } |

1—pd
The holdup problem arises when agent 1 does not appropriate all of the returns from his
investment, which occurs when m; < 1. To see the holdup effect, suppose that certification

costs are so high that cooperation is sustained at every investment level; i.e., we have

g(C;0) >z + 6g(D;0). (17)

It is evident that as « rises, g(C;«) increases at a faster rate than does 6¢g(D; ). This
implies that the necessary and sufficient condition for cooperation, given by (13), will be
satisfied for all & when (17) holds. Thus, agent 1 can be assured that cooperation will be
sustained in the ensuing relationship, regardless of the investment level. It follows that the

payoff-maximizing investment level for agent 1 solves
max{m1g(C;a) — a}.

Clearly, agent 1 prefers an investment level less that o, since he can realize only proportion
71 of the returns.
If dispute resolution costs are lowered, however, then agent 1 can be induced to select a

higher investment level. Under our assumptions, values of ¢ and p can be chosen to satisfy:??

2We have g(C; o) > x+8g(D; a¥) by choosing ¢ and p large enough to make g(D; a¥) = g(D; | R) = w,
based on the assumption that (1) holds at o = 0. Further, taking ¢ and p equal to zero gives g(D;a¥) =
g(C; ), in which case we have g(C;a¥) < z + 8g(D; a¥), using the fact that z < x. By continuity, there

must be intermediate values satisfying (18).
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9(C;a") =z + 6g(D; ). (18)

For this specification of the dispute resolution costs, agent 1 will be unwilling to choose any
a < o since then g(C;a) will lie strictly below x + §g(D;«) and the relationship would
immediately collapse. Only by choosing a@ > o can agent 1 ensure that cooperation is
sustainable and the return is positive, and clearly agent 1’s most preferred selection among
these investment levels is . Tt follows that agent 1 will choose the efficient level, as long as
71 is large enough to assure a positive net payoff, i.e. m,9(C;a¥)—af > 0. This establishes

the following proposition.??

Proposition 8. Suppose agent 1 obtains a positive net payoff at the efficient investment
level. Then there is an enforcement system that sustains cooperation and induces agent 1 to

choose the efficient investment level.

Dispute resolution processes can alter incentives to invest by exploiting the effect of
investment on incentives to cooperate: as investment rises, cooperation becomes more valu-
able, and the agents become more willing to avoid disputes. Thus, when dispute resolution
costs are reduced, agents must increase investment in order to preserve cooperation, and
the dispute resolution system can be designed to take advantage of this trade-off. From
another perspective, specific investment can be viewed as a substitute for costly dispute res-
olution, as cooperation may be sustained through either high investment or costly dispute
resolution. For example, when nuisance disputes occur frequently, the optimal arrangement
may combine large amounts of up-front investment with speedy and inexpensive dispute

resolution.

BIf m19(C; o) — o < 0, then the dispute resolution system cannot induce efficent investment, but it can

operate to move agent 1’s investment choice closer to the efficient level.
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6. CONCLUSION
We have developed a new model of contract enforcement emphasizing the critical roles played
by third party intermediaries. Intermediaries create value by compelling contracted trans-
fers, recording when relationships are in dispute, and facilitating dispute resolution when
called upon by the contracting parties. We have demonstrated that the nature of contract
enforcement depends on the amount of information that is verifiable to the intermediary and
the costs of dispute resolution. With full verifiability, dispute resolution costs are optimally
zero and cooperation can be sustained by directly punishing a party who breaches a contract.
In the case of limited verifiability, parties voluntarily submit to a costly dispute resolution
process, which serves to implicitly bond their relationship against misbehavior. Our theory
suggests that, to sustain cooperation in some settings, standard reputation and third-party
bonding mechanisms may be less important than the nature of dispute resolution processes.

Our results have important implications for the design of dispute resolution systems.
Such systems can trade off ex post dispute resolution costs against ex ante information costs
in sustaining cooperative incentives, and in many cases the optimal system entails costly
dispute resolution with limited information. Efficient institutional design also facilitates
preservation of relationships. Further, agents may be best served by establishing specific
enforcement systems tailored to their needs, rather than relying on general systems such as
courts. A range of institutional structures, including alternative dispute resolution systems
and firms, can be understood in terms of their functioning as specific systems.

Our theory is founded on the principle that contract enforcement is in the hands of
intermediaries. Accordingly, we advocate a new perspective from which to study ongoing
contractual relations — a perspective that highlights contract enforcement on the basis
of disputes and dispute resolution. As argued above, contracting agents are ill-suited to
duplicate such an enforcement system on their own, due to their ability to freely reinterpret

history and alter their internal designation of the relationship’s status. For example, suppose
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the agents agree to condition their behavior on some imaginary system of states, including
a dispute state that is triggered when one or both parties select L. Suppose as well that the
agents agree to play (L, L) forever, once the dispute state is reached, as a punishment. Then
if the dispute state is actually reached, the agents would have the joint incentive to revise
their state system and re-start cooperation; that is, they would effect a costless switch from
the dispute state back to the cooperative state. In addition, agents cannot credibly commit
to tying future transfers to the history of interaction, since both can hold up the relationship
in each period. The prospect of cooperation is therefore undermined. On the other hand,
by conditioning their behavior on the external contracting institution, the agents can avoid
such renegotiation problems.

Theoretically, the issue of what agents condition their decisions on is a matter of meta-
level negotiation over equilibria. The argument for conditioning on the intermediary’s state
is captured by our uniform best criterion, which evaluates whether agents can gain (in any
state) from switching their equilibrium. A complete analysis of conditioning institutions,
including a selection criterion that weakens the uniform best notion, appears in Ramey and
Watson (1999); there we focus on the case in which transfers cannot be compelled by a third
party.

Our model demonstrates that agents may choose to sever their relationship in the event
of a dispute, despite the existence of positive match-specific capital, due to the presence of
high costs of dispute resolution via intermediaries. While such severance does not occur in
an optimal specific system, as we have demonstrated, it is easy to see that severance can be
consistent with optimality in multilateral relationships where agents’ payoffs are asymmetric.
Relatively high-value relationships may at the same time have relatively strong incentives
to cheat, so that a dispute resolution system must impose high certification costs to ensure
cooperation. The optimal system may then tolerate severance with respect to low-value
relationships, whose returns from cooperating may not be great enough to justify officially

resolving their disputes. This kind of multilateral contracting system can explain how costly
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employment separations of the sort considered by Ramey and Watson (1997) are robust to
renegotiation aimed at preserving the match capital of the firm and worker.

Although we have not pursued it here, our theory may be useful in evaluating the relative
effectiveness of different modes of community and bilateral enforcement. Several authors, in-
cluding Bendor and Mookherjee (1990), Greif (1993), Greif, Milgrom, and Weingast (1994),
and Woodruff (1996), have stressed that, under some conditions, multilateral sanctions im-
prove a society’s ability to sustain cooperation, relative to bilateral sanctions. In this litera-
ture, sanctions involve switching to a low-level equilibrium which, as some of these authors
have pointed out, may not survive renegotiation. Our theory demonstrates that the para-
meters of the dispute resolution process are fundamental to enforcement of contracts. Since
agents have the joint incentive to renegotiate away from punishing each other, certification
by third parties has value. Thus, in the context of community interaction, it is important to
identify the relevant third party for the purposes of obtaining official certification, e.g. cer-
tain members of the community may function as intermediaries. The role of intermediaries
in disseminating information about dispute resolution becomes especially important in such
contexts.

A further issue for community enforcement is whether third parties have the incentive
to do their part in maintaining the system, as they may be called upon to forgo productive
interaction with members of the community who have cheated others. They may, however,
prefer to renegotiate with new partners to avoid such sanctions. Clearly, to understand
whether community enforcement is possible, one must take full account of the technology of
information transmission and the costs of bringing subsets of agents together for negotiation
and dispute resolution. Research along this line is underway.

More broadly, our model may shed some light on how institutions evolve as costs of
administering contract enforcement change over time. An economy at its early stage of
economic development may be characterized by inefficient public institutions that impose

very high certification costs. In these circumstances, agents are driven to form relatively
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small trade groups, such as guilds, or narrow political units that define a specific system.
As public institutions improve, the costs of the general system fall, and the use of public
contract enforcement supplants small group enforcement. At the final stage, dispute reso-
lution through the general system becomes so cheap that specific institutions again become
widespread, including in particular the use of large integrated organizations.

Finally, our analysis of specific dispute resolution systems yields insights into the internal
structure of firms, in particular regarding alternative management regimes. On one hand, we
may observe managers who continuously gather information about their subordinates and
settle disputes in a timely manner, promoting full verifiability. On the other hand, in some
settings managers intervene only occasionally, with little information, and settle disputes
slowly, extracting rents in the process; this is captured by the limited verifiability model
with positive dispute resolution costs. The latter system, with its relatively distant, unin-
formed and feared managers evoking the comic strip Dilbert, will be the optimal one in many
circumstances. In general, firms may be structured to achieve a desired framework within
which disputes between employees are resolved; this may involve manager-intermediaries as

well as an ex ante investment in monitoring technology.?*
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