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Abstract

In many real-life negotiations, parties may decide to stop negotiating and

have their dispute resolved in a second phase. This paper analyzes how the

option to terminate the negotiation and move to a dispute resolution phase af-

fects the parties' bargaining strategies. The key features of the model are that 1)

making a concession in the negotiation phase increases the payo® the other party

may get if the dispute resolution phase is triggered and 2) the dispute resolution

procedure induces an e±ciency loss as compared with a negotiated agreement.

The main ¯nding is that the mere threat of triggering the dispute resolution

procedure forces equilibrium concessions in the negotiation phase to be gradual.

We next discuss various institutional bargaining contexts like arbitration, me-

diation and international negotiations to which we suggest our insight applies.
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1 Introduction

In many real-life negotiations, parties may decide to stop negotiating and have their

dispute resolved in a second phase such as litigation, arbitration or just another

bargaining phase. If the outcome of the second phase depends on what the parties

did or proposed during the negotiation phase, we should expect parties to take into

account this dependence and choose their negotiating strategy accordingly.

The simplest illustration of this phenomenon is the case of a pre-trial negotiation

in which the judge would interpret any settlement o®er as an evidence of guilt (in

practice such interpretations are precluded by rules of evidence). In such a context,

when a party makes a settlement o®er, the other party has the option to wait for

the trial and obtain a very favorable outcome. So neither party is willing to make a

settlement o®er. As a result, parties end up in court even if there is a cost of doing

so.

In most cases however, settlement o®ers do not have such a drastic e®ect on the

outcome of the second phase, and the parties may reach a complete agreement in

the ¯rst phase.

The main insight of the paper is that even if the second phase is not triggered,

the option to terminate bargaining and move to the second phase may force the

concessions made in the bargaining phase to be gradual.

To illustrate our main insight, consider a negotiation context in which terminating

the bargaining phase has the e®ect of postponing (at some cost) the negotiation to

a later bargaining phase. A party might be willing to make a large concession if he

believes that it will be reciprocated by the other party. However upon receiving a

large concession, a party may be tempted to terminate the ¯rst bargaining phase

without reciprocating: by doing so, this party would not only bene¯t from the

concession made during the ¯rst bargaining phase; he would also get additional

concessions in the second phase. The Camp David negotiations, as accounted for by

President Carter (1982, page 392), o®er a good example of why one party (Sadat)

1



did refrain from making a large concession (signing an agreement with the United

States alone):

His (Sadat) own advisers had pointed out the danger in his signing an

agreement with the United States alone. Later if direct discussions were

ever resumed with the Isrealis, they could say: \The Egyptians have

already agreed to all these points. Now we will use what they have

signed as the original basis for all future negotiations".

Sadat feared that his own concessions would be taken for granted in future ne-

gotiations, and that bargaining would continue as if no concession had been made.

To illustrate more formally our ¯rst observation that the option to terminate

bargaining may a®ect the bargaining strategies used in equilibrium, consider the

Rubinstein bargaining game, that is, a negotiation over the partition of a pie of size

one between two parties who alternate in making o®ers and discount future payo®s

with the same discount factor (close to 1, say). In equilibrium, the ¯rst party to

move, e.g. party 1, should propose a partition close to (1=2; 1=2) and party 2 should

accept it (see Rubinstein 1982). Assume now that at each point where he moves,

a party has the option of terminating the bargaining phase. Assume further that

in such a case, parties enter a second phase yielding a compromise partition that

lies in between the most generous partition o®er of each party. If party 1 proposes

the partition (1=2; 1=2), party 2 would obtain 1=2 by accepting it. Yet, rather than

accepting party 1's o®er, party 2 could instead reject it and opt for the second phase.

The resulting share for party 2 would then lie in between 1=2 and 1, and even if there

is a (small) cost associated with the second phase, party 2 should prefer this outcome

to the one resulting from the acceptance of party 1's o®er. Thus party 2 would not

accept party 1's o®er, and anticipating this, we should expect party 1 to modify his

o®er to party 2.

To present our main result that the option to terminate bargaining may force

concessions to be gradual, it will be more convenient to consider a variant of the
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partition-o®er model: a concession game. The model of negotiation can be described

as follows: (1) The parties move in alternate order and the pie has size 1; (2) When

it is his turn to move, party i may either make a concession on what has not been

conceded yet or terminate bargaining. Bargaining ends when either there is nothing

left to be conceded or one of the parties terminates bargaining. In the latter case,

the parties are assumed to enter a second phase that we call the resolution phase.1

The resolution phase results in payo®s that depend on the concessions received

by each party. We will assume that the larger the concession a party has received

in the ¯rst phase, the higher the payo® of that party if the resolution phase is

triggered. To illustrate this dependence, consider again the case of a negotiation

where terminating has the e®ect of postponing (at some cost) the negotiation to a

later bargaining phase. If the second bargaining phase results in an equal sharing of

what has not been conceded in the ¯rst phase, a concession X2 made by party 1 to

party 2 would yield a share equal to X2+(1¡X1¡X2)=2 to party 2 (where X1 denotes

the concession made by party 2 to party 1). Thus even taking into account the cost

of postponing a full agreement to the second phase, the payo® that party 2 would

obtain by triggering the resolution phase is likely to be an increasing function of the

share conceded by party 1 in the ¯rst phase. More generally, we will let ¸j denote

a lower bound on the marginal e®ect of an increase in party i's concession on the

payo® that party j would obtain by triggering the resolution phase. We will also let °

denote the e±ciency loss associated with the dispute resolution procedure. We will

show that whatever the equilibrium to be considered,2 the equilibrium concession of

party i cannot exceed °=¸j . That is, equilibrium concessions, if any, must be gradual
1Note that the option to terminate bargaining may be interpreted as an outside option. A key

di®erence with Binmore et al. (1989) though is that the outcome of the second phase will depend

on what happens in the bargaining phase.
2Whether the equilibrium is unique depends on how the discounting is speci¯ed and/or whether

concessions are available immediately at the time they are made or only after the negotiation process

ends.
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(at least when this ratio is not too large).3

An essential feature of the resolution phase is the dependence of its outcome on

the concessions made during bargaining. Is this a natural assumption? What kind of

dependence should we expect in practice? A substantial part of this paper is devoted

to answering these questions and our paper contributes to understanding why appar-

ently di®erent negotiation contexts have resolution phases structured similarly. We

examine two broad types of negotiations: multi-stage negotiations (such as trade,

environmental or territorial negotiations), where as explained above the resolution

phase consists of a new bargaining phase, and negotiations where each party may

ask for or provoke the intervention of a third party.

While the basic model outlined above assumes that the resolution phase takes a

mechanical form, practice suggests that parties may sometimes have some °exibility

in choosing the way they wish to have their dispute resolved in case negotiations

break down; Arbitration may sometimes require the consent of both parties in order

to be implemented; Concessions made in bargaining may be con¯dential and may

therefore a®ect the resolution phase only if parties choose to disclose them. In

international negotiations, concessions made in bargaining may have a long-term

e®ect (on future negotiation rounds) only if a partial agreement has been signed

at the end of the ¯rst round. We will extend the basic framework to cover these

contexts and examine the circumstances under which our main insight carries over.

The rest of the paper is organized as follows. In Section 2 we present the model.

The main insights are derived in Section 3. Section 4 suggests a wide range of appli-

cations of our model and discusses each assumption in light of each application. In

Section 5 we suggest an extension of our model to cover the case where upon reaching

the second phase, parties can withdraw their concessions. Section 6 discusses the

relationship with the literature. Section 7 concludes.
3For the sake of the illustration, assume the outcome of the resolution phase is that what has

not been conceded yet is split equally between the two parties. Assume further that there is a cost

c for each party of terminating the bargaining phase. Equilibrium concessions cannot exceed 4c.
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2 The Model

Two parties i = 1; 2 are bargaining on the partition of a pie of size one. Each party

moves in turn every other period. Party 1 moves in odd periods while party 2 moves

in even periods. When it is her turn to move, party i can either make a concession

to party j, where j stands for the party other than i, or she may terminate the

negotiation - we will say that she opts out.

Let Cki ¸ 0, k ¸ 1 denote the concession made by party i in period k. Since party

1 (resp. 2) moves in odd (resp. even)-numbered periods, we have: C2k
1 = C2k¡1

2 = 0

for all k ¸ 1. At the beginning of period t, the total concession to party j is the sum

of all the concessions made by party i to party j in earlier periods:

Xtj =
X

k<t
Cki ; (1)

and what has not been conceded yet is

Xt = 1 ¡ Xt1 ¡ Xt2: (2)

The negotiation ends when there is nothing left to be conceded or when one party

opts out. Equation (1) says that concessions are cumulative, and thus a party may

only concede a share of what has not been conceded yet. Note that since concessions

are positive, the total concession made to a party may only increase over time.

When a party opts out, a new phase -called the resolution phase- starts. An

essential feature of the resolution phase will be that its outcome may depend on the

concessions made during the negotiation phase. Formally, if Xi is the total concession

made to party i at the time where the resolution phase is triggered, party i's outside

option payo® is given by:

vouti (Xi; Xj);

where vouti (Xi; Xj) is assumed to be strictly increasing with respect to its ¯rst argu-

ment Xi and strictly decreasing with respect to its second argument Xj. Speci¯cally,
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we will assume that there exists ¸i > 0, i = 1; 2 such that

For all Xi, Xj,
@vouti
@Xi

(Xi;Xj) > ¸i: (A1)

We will also assume that there is a cost associated with the outside option, that is,

For all X1, X2, vout1 (X1; X2) + vout2 (X2; X1) < 1: (A2)

Finally, we will assume that when the parties are about to reach an agreement, no

party is willing to enter the resolution phase, that is, Xi ¸ vouti (Xi; 1 ¡ Xi) for all

Xi.4

Throughout the paper, we will consider as leading example the speci¯cation:

vouti (Xi; Xj) = Xi +
X
2

¡ ci(X); (3)

where X = 1 ¡ Xi ¡ Xj and where ci(¢) is an increasing function of X. That spec-

i¯cation covers many applications of interest, as argued in Section 4. It is readily

veri¯ed that such a speci¯cation satis¯es the above requirements on vouti (¢; ¢). More-

over, assumption (A1) is always met with ¸i = 1
2 . Note that a possible interpretation

of the speci¯cation is as follows: 1) The concessions made during the negotiation are

con¯rmed, 2) what has not been conceded yet is shared equally between the two

parties, and 3) party i incurs an extra cost ci(X) during the resolution phase.

To complete the description of the model, we will assume that both parties have

the same discount factor denoted by ±.5 To summarize the model, consider a period

t where it is party i's turn to move:

1. Party i may either concede the rest of the pie: Cti = Xt. In that case, the

negotiation stops, party i receives the share Xti of the pie, and party j receives
4Even though this assumption is natural, it is inessential for the derivation of our main results.

It allows for a simpler treatment of the last concession.
51 ¡ ± can be interpreted as a probability of breakdown from one period to another, where in

case of breakdown the parties receive zero payo®s. We could alternatively assume that in case of

breakdown the outside option is implemented. The main result to be derived in the next Section is

robust to the change of speci¯cation.
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the share 1¡Xti . Payo®s to parties i and j are given by ±t¡1Xti and ±t¡1(1¡Xti ),

respectively.

2. Or she may make a partial concession Cti 2 £
0; Xt

¢
. In that case, the new

levels of total concessions are Xt+1
i = Xti and Xt+1

j = Xtj + Cti , and the game

proceeds to the next stage where it is party j's turn to move.

3. Or she may opt out. Player i's payo® is then given by ±t¡1vouti (Xti ;Xtj).

Comments

1. We have chosen a concession model rather than a partition-o®er model. Yet the

strategic analysis to be presented below would also hold if we had considered

a partition-o®er model µa la Rubinstein with history-dependent outside options

given by vouti (Xi;Xj), where Xi = 1 ¡ xj , Xj = 1 ¡ xi, and (x1; 1 ¡ x1),

(1 ¡ x2; x2) are the most generous partition o®ers proposed by parties 1 and

2 respectively in earlier periods (xi is the smallest among all previous o®ers of

party i). In other words, the most generous o®er 1 ¡ x2 made by party 2 is

interpreted as the total concession made by party 2 to party 1. What is left

to be conceded is then equal to 1 ¡ (1 ¡ x1 + 1 ¡ x2) = x1 + x2 ¡ 1.6 The

concession model however will facilitate the exposition of the results.

2. Our model may be extended to deal with cases where the value to party i of

the share Xi is ui(Xi) rather than Xi. This for example allows to cope with

risk aversion where the value vouti (Xi; Xj) should now be interpreted as the

certainty equivalent derived by party i when the resolution phase is triggered.7

6Note that a di®erence between the two models is that after the o®er of a party, the other party

would have to say if she accepts or refuses it. The negotiation would end when an o®er is accepted

or when a party opts out.
7We would then interpret 1¡ ± as the probability of breakdown of the negotiation in each period

(in case of breakdown, each party gets a share equal to 0), and we would assume that parties

maximize expected utility.
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3 Gradual Concessions

Imagine ¯rst that the parties do not have the possibility of opting out in the negoti-

ation model described above. Then it can be shown that there is a unique Subgame

Perfect Nash Equilibrium of this game in which party 1 concedes C1 = ±=[1 + ±] in

the ¯rst period and party 2 concedes the rest C2 = 1
1+± in the second period. Hence

when ± is close to 1, each party concedes in turn approximately half the pie. The

intuition for this result is that of Rubinstein (1982). Party 1 concedes up to a point

where the other party is su±ciently impatient to take advantage of the concession

she received so that she optimally chooses to concede the rest right away (see the

Appendix section of Admati and Perry (1991)).

We now turn to the role of the outside option, and ¯rst observe that it may have

an e®ect on the equilibrium behavior of the parties. For the sake of illustration,

consider the speci¯cation (3) and assume that the cost functions are constant and

equal to c so that vouti (X1; X2) = Xi+ X2 ¡ c. Suppose (by contradiction) that there

is no e®ect of the outside option. Then when ± is close to 1, party 1 should concede

approximately half the pie to party 2 in period 1, and party 2 should concede the

rest in period 2, as we have just seen. However, by opting out in the second period,

party 2 can get 3=4 ¡ c, which is more than what she gets by conceding the rest of

the pie whenever 3=4¡c > 1=2. Thus, the equilibrium strategy of party 2 is a®ected

by the presence of the outside option. As a matter of fact, the equilibrium strategy

of party 1 is also a®ected by the presence of the outside option. To see this, note

that whenever party 1 concedes half the pie to party 2 in period 1, party 2 can secure

3=4¡ c by opting out in the next period. Since the total surplus to be shared among

parties 1 and 2 cannot exceed the size of the pie, the best player 1 can expect by

conceding half the pie cannot exceed 1 ¡ (3=4 ¡ c) = 1=4 + c. However, by opting

out in the ¯rst place (before conceding anything) party 1 can secure 1=2 ¡ c, which

is more than 1=4+ c whenever c < 1=8. Consequently, conceding half the pie cannot

be part of an equilibrium strategy whenever c < 1=8.
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We can go further in the use of the above type of dominance relations to derive an

upper bound on equilibrium concessions that should be met in any Subgame Perfect

Nash Equilibrium. To this end, we let °(X1;X2) denote the e±ciency loss resulting

from the resolution phase when each party i has received Xi as total concession in

the negotiation phase:

°(X1;X2) ´ 1 ¡ vout1 (X1;X2) ¡ vout2 (X2;X1): (4)

Proposition 1 Let X1 and X2 denote the total concessions received by parties 1

and 2, respectively. Suppose it is party i's turn to move. Whatever the SPNE to

be considered, either party i opts out or party i makes a concession no greater than

°(X1; X2)=¸j (where ¸j is a lower bound on
@voutj
@Xj , see A1)

The main insight of Proposition 1 is that due to the form of the outside option

payo®s, equilibrium concessions are gradual. The reason for gradual concessions is

as follows. When a party concedes, he increases the outside option of the other party

thereby reducing the maximum payo® he may hope to get in equilibrium (because

what the parties can hope to get together is bounded by the size of the pie). A

party who would make a large concession would increase so much the other party's

outside option that he would reduce the maximum payo® he might hope to get down

to a point where he would prefer opting out right away (instead of making a large

concession).

In the case of the speci¯cation (3) , °(X1;X2) = c1(X) + c2(X). Equilibrium

concessions are then bounded by 2(c1(X)+c2(X)). When in addition ci(X) = c(X),

equilibrium concessions are bounded by 4c(X). In Appendix, when c(0) > 0 we

exhibit (for an alternative speci¯cation of the form of discounting) a Subgame Perfect

Nash Equilibrium in which parties make concessions; besides, we observe that for

c(X) ´ c > 0 the bound 4c on equilibrium concessions is tight.

Proof. We assume that parties' current concession levels are X1 and X2. We denote

by X = 1 ¡ X1 ¡ X2 the share not conceded yet, and without loss of generality, we
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assume that it is player 1's turn to move. Assume that party 1 concedes C1 · X

with positive probability in equilibrium. We consider the Subgame Perfect Nash

Equilibrium of the sub-game where party 1 concedes C1 and we denote by ui the

corresponding equilibrium payo® of party i. Since party 1 could have opted out in

the ¯rst place instead of making any concession, party 1 should get at least what he

can get by opting out:

u1 ¸ vout1 (X1;X2): (5)

After party 1's concession C1, the new total concession to party 2 is X 0
2 = X2 + C1.

If C1 < X, it is party 2's turn to move. By opting out, party 2 may thus secure

±vout2 (X2 + C1; X1):

u2 ¸ ±vout2 (X2 + C1;X1): (6)

The most parties 1 and 2 can hope to get together is 1 (by assumption A2), that is,

u1 +u2 · ± since party 1 only made a partial concession and an agreement was thus

not reached immediately. Also, u1 ¸ 0 since party 1 can receive a positive share by

conceding the rest. Combined with the previous inequality, one obtains:

u1 +
u2
±

· 1
±
(u1 + u2) · 1: (7)

The inequalities (5), (6) and (7) imply that:

vout1 (X1;X2) + vout2 (X2 + C1;X1) · 1: (8)

That inequality also holds when party 1 concedes the rest since then u1 = X1 =

1 ¡ X 0
2 and X 0

2 ¸ vout2 (X 0
2; X1) (see Section 2), therefore implying together with (5):

vout1 (X1;X2) · u1 · 1 ¡ vout2 (X 0
2;X1)

By de¯nition of °(¢; ¢), (8) implies that:

vout2 (X2 + C1;X1) ¡ vout2 (X2; X1) · °(X1; X2): (9)

Finally, the assumption that @v
out
2
@X2

(X2; X1) > ¸2 implies that

vout2 (X2 + C1;X1) ¸ vout2 (X2; X1) + ¸2C1;
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which combined with (9) yields the wished result °(X1; X2) ¸ ¸2C1:

We wish to point out several signi¯cant directions in which the result of Propo-

sition 1 is robust. First, the result of Proposition 1 would continue to hold even if

discounting were to take the form of a probability of breakdown and if the outcome in

case of breakdown were the outside option or just any other (ine±cient) outcome.8

In the same vein, Proposition 1 would continue to hold even if the parties could

immediately bene¯t from the concessions they receive.

Second, we suggested that the model could be extended to deal with the case

where the value to party i of share Xi di®ers from Xi. To be more precise, assume

that the value of Xi to party i is of the form ui(Xi) = (1+µi)Xi with the speci¯cation

of the outside option payo® as given by (3) (i.e., vouti (Xi; Xj) = (1 + µi)(Xi + X
2 ) ¡

ci(X)). Then the bound on the size of the equilibrium concessions made by party

i is 2(c1(X)
1+µ1 + c2(X)

1+µ2 ).9 More interestingly, consider a variant of the model in which

µi is known to be positive, but the exact value of (1 + µi) is only privately known

to party i. Then from easy adaptations of our analysis, it can be shown that any

(perfect Bayesian) equilibrium concession is bounded by 2(c1(X) + c2(X)). Thus,

our insight is robust to the introduction of asymmetric information.

Third, coming back to our complete information setup it should be noted that

the proof of Proposition 1 holds for any equilibrium strategies, not for a speci¯c

selection of SPNE. Even better, it does not require that the parties be fully aware

of the equilibrium strategies. It only relies on two levels of conditionally iterated

dominance relations, which suggests that even the play of moderately sophisticated

players may satisfy the restrictions shown in Proposition 1.
8To see this, observe that the key argument in the proof of Proposition 1 relies on comparisons

of equilibrium payo®s with outside option payo®s, rather than comparisons of equilibrium payo®s

across time.
9This can be easily seen by dividing party i's payo® by 1 + µi and observing that the model is

analogous to our main model with the cost ci(X) replaced by ci(X)=(1 + µi).
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When the resolution phase is triggered: So far we have illustrated the e®ect

the resolution phase may have on the equilibrium concessions to be made in the bar-

gaining phase. Yet in some cases the parties may prefer terminating the negotiation

right away (as our ¯rst example in the introduction suggested). We wish to explore

within our setup whether the parties sometimes prefer to have their dispute resolved

in the resolution phase. It should be noted that in principle the cost of the resolution

phase can always be avoided by making concessions. However, despite its cost we

will show that sometimes the parties prefer that option.

Speci¯cally, the fact that equilibrium concessions are gradual (Proposition 1)

implies that if an agreement is to be reached with no party opting out it must be

delayed. However, delaying the agreement is costly (because of discounting). When

the ine±ciency associated with the outside option °(¢; ¢) is low, Proposition 1 shows

that many rounds of negotiation are necessary to reach an agreement if no party is to

opt out. When °(¢; ¢) is su±ciently low, eventually the ine±ciency loss which results

from the delay implied by Proposition 1 is larger than the e±ciency loss induced by

the outside option. In such situations, we will show that the parties have incentives

to opt out.

Formally, we consider the case where vouti (0; 0) > 0 for i = 1; 2 (so that moving

to the second phase right away yields positive pro¯ts). We will let L(n) denote the

e±ciency loss associated with an agreement obtained at date n, that is, delayed n¡1

periods:10

L(n) = 1 ¡ ±n¡1

We also let ° denote an upper bound on °(X1;X2). We let n denote the smallest

integer greater than mini ¸i=°. By Proposition 1 we know that it must take at least

n periods to reach a negotiated agreement, resulting in an e±ciency loss at least
10If discouting took another form for example that of a breakdown, then the e±ciency loss in

case of delayed agreement would depend on the outcome in case of breakdown. We would still ¯nd

similar insights as long as delaying the agreement for n0 periods involves some e±ciency loss such

that when n0 goes to in¯nity, it converges to a positive value.
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equal to L(n). We have the following Proposition proved in Appendix:

Proposition 2 If ° < L(n), then in equilibrium party 1 opts out right away.

Proposition 2 shows that despite its cost, the outside option is sometimes used in

equilibrium. The point is that when the cost of the outside option is small, the threat

that the other party opts out forces each party to make small concessions, which

results in a rather ine±cient outcome. By Proposition 1, the condition ° < L(n)

implies that opting out is socially more e±cient than trying to obtain a negotiated

agreement. Thus, in any (pure strategies) equilibrium the resolution phase must be

triggered at some point; otherwise one of the parties would strictly prefer to opt out

(in either period 1 or 2) rather than obtaining the assumed equilibrium payo® (which

would lead to a contradiction). Proposition 2 goes one step further and shows that

in equilibrium the resolution phase is triggered immediately in the ¯rst period. This

is so because if, say the outside option were to be triggered in period t > 1, the party

whose turn it is to move at period t ¡ 1 should have strictly preferred to opt out

rather than making a concession (thus yielding a contradiction).11

Note that as pointed out by a referee, the latter argument implies that our model

cannot explain as an equilibrium outcome that the resolution procedure is triggered

after a process of concessions and counterconcessions.

Also note that Proposition 2 does not make any assumption on the shape of

the function °(:; :). For some particular speci¯cation of this function, the result

that party 1 opts out immediately may be derived more directly. In the leading

speci¯cation with ci(X) = ®X (® < 1=2) for example, a party always prefers to

opt out rather than conceding the rest. Thus no party is willing to make the last

concession and there cannot be a negotiated agreement.12

11The argument implicitly assumes that @v
out
i
@Xj

< 0 (which is the case in our leading example).

However, using a slightly more elaborate argument (see Appendix), Proposition 2 is valid even

without that assumption.
12For this particular speci¯cation, the outside option may induce signi¯cant losses and still be

used in equilibrium even if ± is close to 1.
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From Proposition 2, we can infer some interesting comparative statics relative

to the e®ects of the outside option costs on the e±ciency of the negotiation process.

On the one hand, when those costs are very high we have seen that a negotiated

agreement is reached in two rounds (since opting out is then not a credible option).

The outcome is quite e±cient. On the other hand, when those costs are very small,

one can infer from Proposition 2 that party 1 opts out right away, which is also quite

e±cient. The worst case for e±ciency appears for intermediate ranges of the outside

option costs, since then either the outside option is triggered but this is costly or

there is a process of concession and counter-concession, but this must take time by

Proposition 1. Thus the welfare varies non-monotonically with the cost of the outside

option.

4 Applications

We wish to apply our model to various negotiation environments. We thus review

the assumptions of our model in the light of these applications. More speci¯cally, we

will focus on the two main assumptions of our model: the assumption that each party

may terminate negotiations thereby moving to another phase, and the assumption

that conceding more in the ¯rst phase increases the other party's payo® in case the

second phase is triggered.

4.1 The transition to a new phase

There are two basic types of behavior that are consistent with our termination as-

sumption: a party may decide to call in a third party to solve the dispute, or he

may decide to leave the bargaining table. For example, in commercial contracts

with arbitration clauses, a party may stop negotiating at any time, and call for the

resolution of the dispute by an arbitrator. Also, in international negotiations, any

party may decide to break o® negotiations, and the resolution of the unsettled issues

is then postponed to a later bargaining phase.
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It might be argued that in many contexts, such unilateral moves to end negoti-

ations are not possible. Yet, in most instances, there are alternative behaviors that

result in outcomes very similar to the ones that would obtain if one party had broken

o® the negotiation. In labor negotiations for example, even though a single party

cannot in general unilaterally decide to terminate negotiation, she may provoke an

impasse (or wait for a pre-announced deadline) that will result in arbitration being

exogenously triggered. In international negotiations, breaking o® negotiations is al-

ways possible. Yet being perceived by outsiders as responsible for the breaking o®

of the negotiation might be too costly. Nevertheless refusing to make any further

concession would have similar consequences as breaking o® the negotiation with the

di®erence that the responsibility about who caused the breako® is more di®use (and

thus it is less costly).

Our unilateral termination assumption should thus be interpreted more broadly

as follows: any party may take an action that a®ects the nature of the interaction

between the parties. Such an action may for example consist of a commitment to

one's current position; this type of behavior generally triggers a similar response by

the other party, and both parties are then led to an impasse.

What comes out of an impasse depends on the particular environment in which

bargaining takes place. We have already mentioned arbitration and a new bargaining

phase as possible outcomes. More generally, an impasse may lead to a more active

participation of a third party (neutral, mediator), and a combination of further

bargaining and third party's in°uence. The context (contracts, protocol, norms)

may regulate how and when a third party may be called upon.

The next subsection analyzes in more detail the form of these outcomes and their

dependence on past concessions, as well as the e®ect of third parties' interventions

on the outcome.
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4.2 The dependence on past concessions

Our second assumption relates to how the payo®s obtained in the second phase

depend on the concessions made in the ¯rst phase in the various negotiation contexts

mentioned above. In order to investigate this dependence, it will be convenient to

rewrite the payo® function of the second phase as follows:

vouti (X1;X2) = Xi + si(X1; X2) ¡ ci(X1; X2)

where

s1(X1;X2) + s2(X1; X2) = 1 ¡ X1 ¡ X2:

The interpretation is that in the second phase, party i gets whatever the other

party has conceded to him in the ¯rst phase, plus a share si(X1;X2) of what has not

been conceded in the ¯rst phase. The cost of moving to the second phase is equal to

ci(X1;X2) for party i.

Our analysis applies most straightforwardly to contexts in which the extra share

si(X1;X2) and the cost ci(X1;X2) solely depend (increasingly) on the share X not

conceded yet:13

si(X1; X2) = si(X)

ci(X1; X2) = ci(X):

In international negotiations, it seems reasonable to assume that negotiators

would take the concessions made in the past for granted, and start any new round

of negotiation from the ¯nal positions reached in the last round (implying that si(:)

and ci(:) depend solely on X). Indeed, a key feature of the Camp David story

reported in the introduction is that Sadat feared that the concessions made in the
13The marginal e®ect of an increase in Xi on party i0s payo® (in case the second phase is triggered)

is then at least:

1¡max
X

[s0i(X)¡ c0i(X)]:
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¯rst phase would serve as the starting point for the second phase. Similar accounts

can be found in other contexts. Kissinger (1979, page 789), describing Gromyko's

negotiating strategy, writes:

\He had a prodigious memory that enabled him to bank on every conces-

sion, however slight, he believed we had made - or perhaps even hinted

at. It would then become the starting point for the next round."

Consider now the case of negotiations in which a third party is eventually called

in when there is an impasse. Let us make two assumptions that we will discuss

shortly:

1) The third party takes a compromise position in between the posi-

tions of the parties, for example the average position.;

2) The third party's position is eventually implemented.

Then we have:

si(X) =
X
2

:

We start with arbitration, where implementation is not an issue. The two most

common forms of arbitration are conventional arbitration, where the arbitrator is

free to choose any ¯nal partition, and ¯nal-o®er arbitration, where the arbitrator is

forced to pick either one of the parties' ¯nal position.

In conventional arbitration, the view that arbitrators compromise between par-

ties's position (or split the di®erence) has been suggested in some early works, in

particular by Stevens (1966) (who proposed the ¯nal-o®er procedure precisely as a

way to prevent arbitrators from splitting the di®erence between o®ers). Since then,

the empirical literature dealing with the determinants of arbitrators' actual behavior

has found that a more accurate description of arbitrators' behavior is one in which

the ¯nal choice of the arbitrator also depends on his own preference or expertise
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of the case. Nevertheless, Farber and Bazerman (1986) found a dependence on the

parties' average position.14

In ¯nal-o®er arbitration, the arbitrator cannot split-the-di®erence between o®ers:

he is forced to pick either one of the parties' last o®er, and supposedly picks the one

he prefers most. In this context, a party who makes a large concession does not

necessarily weaken his position. Assume for example that the ideal point of the

arbitrator is 1=2. By conceding 1=2, party 1 makes sure that calling the arbitrator is

always a dominated strategy for party 2 (who would rather concede the rest rather

than call the arbitrator because the arbitrator would always pick 1=2). So the threat

that party 2 calls the arbitrator cannot weaken party 1.

Nevertheless, if there is some uncertainty about arbitrators' ideal point, our

analysis becomes relevant again. The simplest illustration is the extreme case in

which half of the arbitrators always favor party 1's position (because their ideal

point is close to X1 = 1 and X2 = 0, say) and half of the arbitrators always favor

party 2's position. Then with probability half the arbitrated outcome will result in

partition (Xi; 1¡Xi) and with probability half it will result in partition (1¡Xj;Xj).

Conceding does not increase the probability to obtain a favorable arbitrated outcome,

and in expectation each party i gets a share equal to X2 . This form of heterogeneity

is clearly extreme, but the conclusion that @v
out
i
@Xi

> 0 will carry over to other distribu-

tions over arbitrators' ideal points, as long as the distribution is not too concentrated

over a unique ideal point.15

14In addition to their empirical analysis, Farber and Bazerman (1986) provide a theoretical expla-

nation for the dependence of the arbitrator's preferred outcome on the parties' positions: arbitrators

typically have less information than the parties about the case. Thus the o®ers of the parties may

convey some information about the case, which may be used by the arbitrator. For the sake of the

illustration, consider a negotiation about multiple issues, each of which may be of di®erent value

to each of the parties. An arbitrator who believes that the consessions were made to maximize the

surplus would con¯rm the concessions made in the bargaining phase. Anticipating this behavior of

the arbitrator, the parties would indeed make the concessions which generate the highest surplus

(see also Gibbons (1988)).
15Bi-modal distribution would yield the desired conclusion. Yet bi-modality is not necessary: it
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More generally, our model applies to alternative forms of arbitration, as long

as two conditions hold: 1) the arbitrated outcome does not lie outside the range

of partitions de¯ned by the parties' last positions;16 2) arbitrators are su±ciently

heterogenous in their preference.

Investigating whether arbitrators' views are heterogenous seems thus of impor-

tance in view of the application of our model to arbitration. Empirical analysis of

arbitrators' decisions reveals that arbitrators are heterogenous in their preferences

(Ashenfelter and Bloom (1984) and Ashenfelter (1987)). Possible sources of het-

erogeneity across arbitrators include the variety of norms that may apply to any

particular case (see Bazerman (1985)) and the variety of arbitrators' backgrounds

(see Bloom and Cavanagh (1986) who provide data showing that unions tend to pre-

fer arbitrators with a legal background, while employers tend to prefer arbitrators

with an economics background).

As mentioned before, arbitration is not the only type of interventions by third

parties. As is often the case in a deadlock, parties may seek mediators' recom-

mendations. Unlike arbitrators' decisions though, a mediator's recommendations

can be checked that if the distribution over ideal points is uniform over [0; 1], then @v
out
1
@X1

is equal to

X1.

Formally, let (Y; 1¡Y ) denote the ideal partition of the arbitrator, and assume that Y is uniformly

distributed over [0; 1]. Party 1 either gets 0 or X in addition to X1 depending on whether Y is closer

to X1 or 1¡X2. That is, the expected additional share s1 is equal to

s1(X1;X2) = X PrfY < X1 +
X
2
g

which yields
@
@X1
s1(X1;X2) = ¡(1¡X1)

implying that the marginal e®ect @v
out
1
@X1

remains positive (larger or equal to X1)
16It is a stylized fact that in practice, arbitrators rarely take positions that lie outside the range

de¯ned by the parties' ¯nal positions. Even in cases where arbitrators are not concerned by their

reputation for fairness (using data gathered from hypothetical cases), Farber and Bazerman (1986)

¯nd that two thirds of the awards that do not lie strictly within the range de¯ned by the parties lie

exactly on one of the parties' last positions.
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are not binding. Yet a third party's recommendation may be e®ective for various

reasons: 1) the recommendation creates a focal point.17 2) Accepting a mediator's

suggestion saves face: it is less likely to be attributed to weakness than a concession

to the other party.18 3) The contractual conditions may give the third party some

enforcing powers: this third party may have the contractual capacity to arbitrate,

or fee-shifting rules like the Michigan rule may apply.19

In any event, a lack of enforcing power may actually reinforce the mediator's

compromising behavior. Indeed, the mediator's concern for success should prompt

him to make suggestions that are most likely to be accepted by the parties, with

the following consequences on the type of recommendations made, as explained by

Pruitt (1981, page 209):

For a mediator's suggestion to be e®ective, it must seem fair and reason-

able to both parties. Otherwise, the suggestion is likely to be rejected

and the mediator may even su®er a reputation loss... This explains in

part why mediators so often recommend splitting the di®erence between

the two parties' ¯nal o®ers.

Finally let us brie°y mention the case in which no third party would intervene

to help parties out of deadlock. Even in this case, a dependence on what happened in

the bargaining phase may still be at work, through the internalization of social norms.

The positions on which parties committed themselves in deadlock are most likely to

serve as an anchor providing a basis for future negotiations (if they resume); and a

principle of equal concessions (that is, splitting the di®erence between the current

position of both parties) tends to be advocated by the parties in such cases (Pruitt
17Ikl¶e (1964) writes: \the mediator's suggestions are in°uential mainly because they create focal

point". See also Schelling (1960).
18See Pruitt and Johnson 1970 for empirical evidence.
19The Michigan rule states that if a party rejects the mediator's settlement proposal and subse-

quently obtains an award that is more than 10% worse for him than the proposed settlement, that

party has to bear the legal cost of the other side (See BÄuhring-Uhle 1996, page 311).
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1981, page 62-63).

4.3 The sources of ine±ciencies

We now review the various sources of ine±ciencies that arise when one party termi-

nates the current negotiation phase.

In multi-stage negotiations, resuming negotiations generates administrative costs

(with a ¯xed and a varying part). In addition, a long period of time may elapse before

the negotiation can resume, implying that a fraction of what is left to be negotiated

vanishes in delays. If the concessions made in the ¯rst bargaining phase can be

enjoyed immediately, the cost to party i is of the form

ci(X) = ¸si(X) + c(X);

where ¸ is the discount rate between the bargaining phases, si(X) is the share of

X that party i may expect to get in the second bargaining phase and c(X) denotes

the administrative costs, say (observe that c(0) > 0 as soon as there are ¯xed costs).

If the concessions made in the ¯rst bargaining phase cannot be enjoyed before the

end of the second phase, there is an extra cost of ¸Xi where Xi is the provisional

concession received by party i in the ¯rst bargaining phase.

In cases of a third party's intervention, each party has to pay a fee. The fee is

generally composed of a ¯xed part and a varying part which depends on the com-

plexity of the case or the number of issues to be settled,20 thus resulting in a strictly

positive cost c(X) that is non-decreasing with the share X still to be shared.21 Since

arbitrators are heterogenous, the outcome of the second phase may be uncertain,
20These fees generally depend increasingly on the time spent by the arbitrator (see for example

BÄuhring-Uhle (1996, page 113) for more details on the cost of arbitration). The cost is thus an

increasing function of the size of the share or the number of issues to be arbitrated.
21Another reason for why the cost incurred by the parties may be bounded away from 0 is that

the third party may with positive probability decide to arbitrate the case as if no concession had

been made.
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and risk aversion is then another source of ine±ciency.22 Other ine±ciencies also

arise if the third party's intervention leads to a sub-optimal outcome, for example

because he is less aware than the parties of what is e±cient for them.23

5 Discussion

In Section 2, we have modeled the second phase as a mechanical device that takes as

inputs the bargaining positions reached at the end of the ¯rst phase. Thus implicitly,

we have assumed that the ¯nal bargaining positions would carry over to the second

phase.

To illustrate the importance of this assumption, consider the case in which each

party could commit to withdraw all his concessions upon reaching the second phase.

Triggering the second phase would then give each party i a payo® equal to

vouti (0; 0)

independently of the history of bargaining. The analysis of such a game would then

be similar to that of Binmore et al. (1988): the threat of triggering the second phase

would not be credible (as long as vouti (0; 0) < 1
1+± for each party i); the outcome of

the game would then coincide with that of Rubinstein (1982).

In the rest of this Section we provide some arguments as to why in a wide range

of contexts, it seems legitimate to assume that some elements of the ¯nal bargaining
22The role of risk aversion as a source of costs in the context of arbitration has been pointed out

by Farber and Katz 1979. Formally, let !outi (Xi;Xj) denote the certainty equivalent that party i

derives from the resolution phase. Because of risk aversion, the function °(X1;X2) de¯ned by:

°(X1;X2) = 1¡ !out1 (X1;X2)¡ !out2 (X2;X1)

is strictly positive and includes the ine±ciency due to risk aversion. The insights of Section 3 can

subsequently be applied to that form of costs too.
23The possibility to continue bargaining after the third party's intervention may to some extent

mitigate the latter e®ect. (Further bargaining is sometimes possible even after the arbitrator's

decision.)
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positions carry over to the second phase. First, drawing on practical cases, we

identify (exogenous) channels by which concessions made in the bargaining phase

carry over to the second phase. Second, based on a stylized extension of our basic

model, we suggest that even if no element of the bargaining positions is exogenously

carried over to the second phase, sometimes it is ex post in the joint interest of

the two parties to publicize their bargaining positions, thus making the concession

withdrawal non-credible.

5.1 The carry-over e®ect

The critical question is the following: why one of the parties (or his lawyer) would

not make an `informal' o®er at the start of the game, with the understanding that

if it is not accepted right away, it will be withdrawn? More generally, in contexts

where negotiations are secret, why would concessions or o®ers made in bargaining

have any e®ect on the second phase, in case it is triggered?

In the context of international negotiations, Ikl¶e (1964, pages 22-23) mention

three reasons why a government is likely to start out a new round of negotiation

that is close to the one it held at the end of the previous round of negotiations: 1)

reverting to a harder position would be considered improper (i.e. convention that

concessions should not be retracted); 2) the terminal position in the previous round

may become part of the government's propaganda, creating a commitment that may

survive into the next round; and 3) the internal decision-process in the government

may su®er inertia so that the only internally agreed position for the new round is

the one left over from the last round.

In the context of disputes arbitrated by a third party, legislation may prevent

negotiation o®ers to be used in hearings (for example in litigation, federal rule of

evidence 408 prevents the use of the bargaining record as evidence in litigation).

However, Elkouri and Elkouri (1985, page 844) give accounts of negotiations where

pre-arbitration o®ers surfaced during arbitration hearings, and in an article that
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explores the scope of Federal Rule of Evidence 408, Brazil (1988, page 957) writes:

\...despite the policy that inspires rule 408, there are many circumstances

in which the things that lawyers and clients say and do during settlement

negotiations will not be protected from disclosure or barred from use at

trial".

Nevertheless, there are circumstances in which concessions can be withdrawn or

do not surface in the second phase, and it is the purpose of the next subsection to

investigate this case.

5.2 Allowing for the withdrawal of concessions

Consider now a situation in which parties are allowed to withdraw their concessions

in case the second phase is triggered. Even in such a situation, parties may decide to

jointly agree on carrying over their concessions to the next phase (or just publicize

them). Alternatively, parties may decide to make a partial agreement based on the

concessions made (this is a natural option when there are many issues and each

concession corresponds to giving in on a particular issue).

We will exhibit circumstances under which it will be in the joint interest of both

parties to carry over the outcome of the ¯rst phase to the second phase.

We formalize the idea of concession withdrawal as follows. Suppose the bargain-

ing positions at the end of the ¯rst phase are summarized by (X1;X2). If either

party decides to withdraw his concessions, the outcome for party i of the dispute

resolution phase is vouti (0; 0). If both parties decide to maintain their concessions,

the outcome for party i is vouti (X1; X2).

Suppose that vouti (X1;X2) takes the following form:

vouti (X1; X2) = Xi +
1 ¡ X1 ¡ X2

2
¡ c(X):

We start with a case where the possibility of withdrawing concessions may completely

cancel out the e®ect identi¯ed in Section 3. Suppose that the cost of the dispute
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resolution phase is independent of the bargaining position:

c(X) = c0:

Then whatever the bargaining position (X1;X2) reached in the ¯rst phase, the party

who has conceded more (party i if Xi < Xj) prefers to withdraw concessions (because

vouti (0; 0) > vouti (X1;X2)), and the outcome of the game is that of the game with

¯xed outside option (as in Binmore et al.).

Consider now the case where the cost of the dispute resolution phase depends

increasingly on the size of the share not conceded yet, say

c(X) = c0 + cX

(This dependence is consistent with the discussion of Subsection 4.3). Assume that

party 1 has conceded 1
2 (as in the case of ¯xed outside option, say). Then by

conceding more than some threshold X1, X1 = 1
2
1¡2c
1+c party 2 can ensure that party

1 will not withdraw his concessions in case the resolution phase procedure is triggered

(because vout1 (X1; 12) > vout1 (0; 0) for every X1 > X1).

Party 1's large concession of 1
2 may actually weaken party 1, because it secures

a payo® strictly larger than 1/2 to party 2. Indeed, after having conceded ¹X1, party

2 may opt for the resolution phase and secure vout2 (X1; 12) = 1
2 + 3c

2(1+c) ¡ c, which is

strictly more than 1
2 (at least when c is not too large).24

The above line of reasoning may in fact be used to show that if the cost of

going to the resolution phase is su±ciently decreasing with the amount of the share

not conceded yet, then equilibrium concessions will be gradual. If these costs are

su±ciently decreasing, the bounds on equilibrium concessions derived in Proposition

1 will in fact carry over to this case too: after some concessions have been made (and
24The complete argument is a little more subtle, since party 2 cannot trigger the resolution phase

right after his own concession. But if party 1 makes another concession, this may only improve

further party 2's position, who can always \under-reciprocate" so as to make party 1 slightly prefer

not to withdraw his concessions in case the resolution phase is triggered.
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as long as the total concessions made by the two parties remain balanced enough)

withdrawing concessions will not be credible for either party.

The key point in the above analysis is that withdrawing concessions may be

Pareto dominated by the option to carry over the concessions made in the ¯rst

phase. A similar insight applies to situations in which parties have some freedom in

choosing the way they wish to have their dispute resolved (in case an impasse has

arisen). Consider a situation in which the parties may choose among two dispute

resolution procedures: litigation which may be very costly and arbitration where

partial agreements are more likely to be easily enforceable. If the parties could

commit to litigate in case of termination of the bargaining phase, the concessions

made in the bargaining phase might be large (see Proposition 1). However, this may

not be credible as arbitration is generally less costly than litigation.

6 Relationship with the literature

From a theoretical perspective, our paper belongs to the tradition of sequential bar-

gaining pioneered by Rubinstein (1982) and further extended to allow for outside

options by Binmore et al. (1989). Only the case of ¯xed outside options was con-

sidered by Binmore et al. (1989). In contrast, our paper considers the e®ect of

history-dependent outside options, showing that this history dependence may gen-

erate gradual concessions.25

25Note that Admati and Perry (1991) may be interpreted as a bargaining game. They examine

the pattern of voluntary contributions to a joint project and ¯nd that if contributions are assumed

to be sunk whether or not the project is realized, equilibrium contributions are gradual. However

this graduality would disappear with the introduction of small asymmetries between the parties

(In contrast, our gradual concessions result does not depend on any symmetry assumption between

the parties). Graduality also disappears in the subscription game where the contributions are

conditional on the realization of the project. Note that Fershtmann and Seidmann (1993) examine

a model similar to the latter one, in which there is a deadline and the identity of the last proposer

is uncertain. In that model, parties either agree immediately or wait for the deadline (in which

case a take-it-or-leave-it o®er is made). For an interesting two-period model where agreement is not
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Our result may seem to con°ict with the Coasian view that in a perfect infor-

mation setting, agreement should be immediate. The Coasian intuition would go as

follows: if the parties can perfectly anticipate the equilibrium outcome, then this

outcome should not be ine±cient because the ¯rst proposer could make an o®er that

would make both parties better o® (hence that would be accepted by the responder).

This intuition turns out to be incorrect in a setting where outside options depend on

past o®ers, as our paper shows: The mere proposal of a Pareto superior o®er changes

outside options payo®s, and as a consequence, acceptance of the Pareto superior o®er

by the responder is not secured anymore.

From a more applied perspective, our paper is concerned with the working of

institutions or bargaining environments that provide the parties with outside options.

Examples of such institutions include arbitration and litigation. Our approach should

thus be examined in the light of the industrial relations literature pioneered by

Stevens (1966), concerned with the e®ect of various arbitration institutions such as

Final O®er arbitration or Conventional arbitration on the negotiation. It should also

be examined in the light of the pre-trial negotiation literature.

The industrial relation literature has identi¯ed an important e®ect that might

be caused by some arbitration procedures, the chilling e®ect (see for example Feuille

(1975)). The chilling e®ect basically asserts that when the arbitrated outcome is a

compromise between the positions of the parties, then there is an incentive for the

parties to adopt a more extreme position so as to tilt the arbitrated outcome in their

favor, therefore chilling the willingness of the parties to voluntarily compromise by

themselves (without the arbitrator).26;27 A formalization of this chilling e®ect can be

immediate, see Boyce (1994).
26Another version of the chilling e®ect asserts that when the arbitrated outcome is too e±cient,

the potential gains from negotiating are small. There is then a risk that the parties do not negotiate

anymore and prefer to rely on the arbitrator, therefore chilling the willingness of the parties to reach

an agreement on their own.
27More generally, the extent to which various arbitration institutions a®ect whether disputes end

up in arbitration has been examined by Ashenfelter et alii (1992).
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found in Crawford (1979) and in Farber (1981). Yet their analysis is static: parties

simultaneously make a ¯nal proposal to the arbitrator, who then makes his decision.

The negotiation process that could have taken place before these ¯nal proposals is

not modelled. In our view, these models capture why some arbitration procedures

may freeze parties' positions at the hearings. Yet they do not explain why these

arbitration procedures would also chill bargaining or prevent compromises during

bargaining. In contrast, our model is dynamic and it contributes to understanding

why and when some arbitration procedures as well as the heterogeneity of arbitrator

preferences may be responsible for the chilling of the pace of negotiations.

The pre-trial negotiation literature examines bargaining under the threat of lit-

igation and shares with us the feature that a party has access to outside options:

going to court.28 In large part though, this literature focuses on the signalling e®ect

of the decision of going to court, where the signalling bears on the private infor-

mation that one of the parties may have on some characteristics of the case to be

litigated.29 Besides, the negotiation is usually reduced to a one step procedure (see

for example Bebchuk 1984): one party, the plainti®, makes a settlement o®er. The

other party, the defendant, either accepts it or rejects it. If it is rejected, litigation

follows unless the case is dropped by the plainti®. 30

28For an early informal description of the e®ect the judicial system might have on pre-trial bar-

gaining, see Mnookin and Kornhauser (1979).
29In this context, this literature also raises the issue of how the costs of litigation should be shared

between the plainti® and the defendant (Shavell 1982, Bebchuk 1984, Spier 1994).
30A notable exception is Spier (1992), who analyzes a dynamic extension of the above model.

Several di®erences with our model should be pointed out: In Spier, 1) The parties do not have the

same preferences over the date of the settlements (the defendant prefers to delay settlements) and

this shifts the focus of her analysis to the timing of the settlements; 2) Going to trial provide the

parties with ¯xed outside options (at least in the perfect information case), and 3) All the bargaining

power is given to one side, since only one party makes the o®ers.
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7 Conclusion

We have investigated the e®ect of dispute resolution procedures on negotiations. In

most applications of interest, dispute resolution procedures are likely to generate

outside options that depend on the outcome of the bargaining phase as suggested

in Section 4. Our main ¯ndings are that such a dependence of the outside options

can explain that (rational) concessions are gradual and that negotiated agreements

require several gradual steps.31 Thus contrary to the equilibrium strategies arising

in the Rubinstein bargaining model (or Binmore et al.), we obtain here a rich dy-

namics on the equilibrium path. Whenever the parties enter the bargaining process,

agreement is never reached at once.

In the context of arbitration, evidence consistent with our main results (Proposi-

tion 1) have been developed in an experiment run by Magenau (1983) who compares

concession rates depending on whether the arbitrator (a mechanical device in the

experiment) has access to the bargaining record or not. He ¯nds that dispute rates

are smaller (and concessions are bigger) when the arbitrator does not have access to

the bargaining record. Further experiments are required though to assess better how

the level of arbitration costs (as well as how these costs depend on the concessions

made) would modify the size of concessions.

References

[1] Admati A.R. and M. Perry (1991), \Joint Projects without Commitment," Re-

view of Economic Studies 58, 259-276.
31Our ¯ndings imply that negotiated agreements are delayed. Our insights should however be

contrasted with those of Fernandez and Glazer (1991) and Haller and Holden (1990) who sustain

delayed outcomes in labor negotiations thanks to the existence of multiple equilibria (which do not

display delay). See also Ma and Manove (1993), Merlo and Wilson (1995), and Jehiel and Moldovanu

(1995 a-b) for alternative explanations for delays in negotiations with complete information. For a

survey of delays in negotiations with incomplete information, see Kennan and Wilson (1993).

29



[2] Ashenfelter, O. (1987), \A Model of Arbitrator Behavior," American Economic

Review, 77, 342-346.

[3] Ashenfelter, O. and D. Bloom (1986), \Models of Arbitrator Behavior: Theory

and Evidence", American Economic Review, 74, 111-124.

[4] Ashenfelter, O., J. Currie, H.S. Farber, and M. Spiegel (1992), \An Experimen-

tal Comparison of Dispute Rates in Alternative Arbitration Systems", Econo-

metrica, 60, 1407-1433.

[5] Bazerman, M.H. (1985), \Norms of Distributive Justice in Interest Arbitration",

Industrial and Labor Relations Review, 38, 558-570.

[6] Bebchuk, L.A. (1984), \Litigation and Settlement Under Imperfect Informa-

tion," RAND Journal of Economics 15, 404-415.

[7] Binmore K., A. Shaked, and J. Sutton (1989), \An Outside Option Experi-

ment," Quarterly Journal of Economics 104, 753-770.

[8] Bloom, D. E. (1986),\Empirical Models of Arbitrator Behavior under Conven-

tional Arbitrator", Review of Economics and Statistics, 68, 578-585

[9] Bloom, D. and C.L. Cavanagh (1986), \An Analysis of the Selection of Arbi-

trators," American Economic Review, 76, 408-422.

[10] Boyce, S., L. (1994), \An Analysis of the E®ects of Compulsory Arbitration

on Bargaining", Unpublished Ph.D. dissertation, University of California, San

Diego.

[11] Brazil, W. (1988), \Protecting the Con¯dentiality of Settlement Negotiations,"

The Hastings Law Journal, 39, 955, 1029

[12] Burhing-Uhle, C. (1996), Arbitration and Mediation in International Business,

Kluwer Law International.

30



[13] Carter, J. (1982), Keeping Faith: Memoirs of a President, Bantam Books, New

York.

[14] Crawford, V.P. (1979), On Compulsory Arbitration Schemes, Journal of Polit-

ical Economy, 87, 131-159.

[15] Daughety A. F. and J. F. Reinganum (1995), \Keeping society in the dark:

on the admissibility of pretrial negotiations," Rand Journal of Economics 26,

203-221.

[16] Elkouri, F. and Elkouri, E.A. (1985) How Arbitration Works, Washington: BNA

(Bureau of National A®airs).

[17] Farber, H.S. (1981), \Splitting-the-Di®erence in Interest Arbitration", Indus-

trial and Labor Relations Review, 35, 70-77.

[18] Farber, H.S., and M. Bazerman (1986), \The General Basis of Arbitrator Be-

havior: An Empirical Analysis of Conventional and Final-O®er Arbitration,"

Econometrica 54, 819-44.

[19] Farber, H.S., and H.C. Katz (1979), \Interest Arbitration, Outcomes and the

Incentive to Bargain," Industrial and Labor Relations Review 33, 55-63.

[20] Fernandez, R., and J. Glazer (1991), \Striking for a Bargain Between two Com-

pletely Informed Agents," American Economic Review 81, 240-252.

[21] Fershtmann, C., and D. Seidmann (1993), \Deadline E®ects and Ine±cient De-

lay in Bargaining with Endogenous Commitment", Journal of Economic Theory,

60, 306-21.

[22] Feuille, P. (1975), \Final O®er Arbitration and the Chilling E®ect," Industrial

Relations, 14, 302-310.

[23] Gibbons, R. (1988), \Learning in Equilibrium Models of Arbitration," American

Economic Review 78, 896-912.

31



[24] Haller, H., and S. Holden (1990), \A Letter to the Editor on Wage Bargaining,"

Journal of Economic Theory 60, 232-236.

[25] Ikl¶e, F.C., (1964), How Nations Negotiate, Harpers & Row, New York

[26] Jehiel, P., and B. Moldovanu (1995), \Negative Externalities May Cause Delays

in Negotiations," Econometrica 63, 1321-1335.

[27] Jehiel, P., and B. Moldovanu (1995), \Cyclical Delay in Bargaining with Exter-

nalities," Review of Economic Studies 62, 619-637.

[28] Kennan, J., and R. Wilson (1993), \Bargaining with Private Information," Jour-

nal of Economic Literature 31, 45-104.

[29] Kissinger, H., (1979), White House Years, Little, Brown & Company, Boston

[30] Ma, C.A., and M. Manove (1993), \Bargaining with Deadlines and Imperfect

Player Control," Econometrica 61, 1313-1339.

[31] Magenau, J., (1983), \The Impact of Alternative Impasse Procedures on Bar-

gaining: a Laboratory Experiment", Industrial and Labor Relations Review, 36,

361-377

[32] Merlo, A., and C. Wilson (1995), \A Stochastic Model of Sequential Bargaining

with Complete Information," Econometrica 63, 371-399.

[33] Mnookin, R. H., and L. Kornhauser (1979), \Bargaining in the Shadow of the

Law: The Case of Divorce," Yale Law Journal 88, 950-997.

[34] Pruitt, D. G., (1981) Negotiation Behavior, Academic Press, New York.

[35] Rubinstein, A. (1982), \Perfect Equilibrium in a Bargaining Model," Econo-

metrica 50, 97-109.

[36] Schelling, T.C. (1960), \The Strategy of Con°ict," Harvard University Press.

32



[37] Shavell, S. (1982), \Suit, Settlement, and Trial: A Theoretical Analysis under

Alternative Methods for the Allocation of Legal Studies," 11, 55-81.

[38] Spier, K. (1992), \The Dynamics of Pre-trial Negotiation", Review of Economic

Studies, 59, 93-108.

[39] Spier, K. (1994), \Pretrial Bargaining and the Design of Fee-Shifting Rules,"

RAND Journal of Economics 25, 197-214.

[40] Stevens, C.M. (1966), \Is Compulsory Arbitration compatible with Bargain-

ing?" Industrial Relations 5, 38-50.

Appendix

Gradual equilibrium concessions: an example Our main result - Proposi-

tion 1- leaves open whether parties will in equilibrium make concessions or eventually

decide to opt out. In this Appendix we show that sometimes parties will choose to

enter the process of concessions and counterconcessions and that the bound on equi-

librium concessions derived in Proposition 1 is tight.

To simplify the exposition, we will consider a variant of the model, which we now

describe. The timing and alternatives accessible to the parties are the same as the

ones described in the main text. Final payo®s are modi¯ed as follows.

1. Concessions are available immediately as soon as they are received.

2. When parties reach an agreement (without opting out), party i derives an extra

payo® ei > 0.

3. As long as there is no agreement, there is a probability 1 ¡ ± of breakdown

after each round. In case of breakdown, parties receive no payo® (in addition

to the concessions they already enjoyed).
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4. When a party opts out, and the share not conceded yet is X each party gets

a payo® equal to wout(X) = X
2 ¡ c(X) (in addition to the concessions already

enjoyed).

Before proceeding to the analysis, several comments are worth mentioning: a) It

is easy to check that Proposition 1 holds for this variant of the model, with an upper

bound on concessions given by 2(e1 + e2) + 4c(X); b) Assuming that concessions

are available immediately (rather than upon reaching an agreement) simpli¯es the

equilibrium analysis in that the payo® relevant information can be reduced to the

share not conceded yet X; c) We also add to the original model the feature that each

party derives a strictly positive extra payo® ei upon reaching an agreement.32

Analysis: Suppose e1 ¸ e2. We de¯ne below a class of behavior strategy pro¯les

that specify what parties do whenever it is their turn to move as a function of the

share X not conceded yet, and that generate gradual concessions. We will then

examine when these strategies constitute a Subgame Perfect Nash Equilibrium.

The class of behavioral strategy pro¯le we consider is characterized by two se-

quences X(k) and ¹X(k) , with 0 · k · n, satisfying X(0) = 0,

X(k) < ¹X(k) < X(k+1) for every k, and

¹X(n) < 1 < X(n+1).

The behavioral strategies associated with two such sequences are de¯ned by:

² For X such that X(0) · X · X(1), party 1 concedes X; party 2 concedes X if

X · X(0), and he concedes 0 otherwise;

And for k ¸ 1;
32A possible interpretation of the extra payo®s is that when an agreement is reached the relation-

ship between the two parties can be pursued in the future resulting in an expected extra payo® ei

for party i: An alternative interpretation is that preliminary concessions have been made, and that

these concessions may only be enjoyed if a total agreement is reached.
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² For X such that X(2k¡1) < X · X(2k); party 2 concedes X ¡ X(2k¡1); party 1

opts out if X · X(2k), and he concedes 0 otherwise.

² For X, X(2k) < X · X(2k+1), party 1 concedes X ¡ X(2k); party 2 opts out if

X · X(2k), and he concedes 0 otherwise.

These strategies are summarized in Figure 1.

X X ¡ X(2)

X X ¡ X(1)

out

out

0

00

Party 1

Party 2

X(1) ¹X(1)

¹X(0)X(0) ¹X(2)X(2)

t t t t

rrThe axis indicates the share X left to be conceded
We have indicated inside the boxes the equilibrium move of each party as a function of X

¾ ¾ ¾ ¾

Figure 1: Equilibrium with gradual concessions

When parties follow these strategies, parties alternate in making concessions. If

for example n is even, party 1 makes an initial concession equal to 1 ¡ X(n), next

party 2 concedes X(n) ¡ X(n¡1), next party 1 concedes X(n¡1) ¡ X(n¡2), and so on

until there is nothing left to be conceded, that is, until X = X(0) = 0.

We now exhibit a pair of sequences X(k) and ¹X(k) for which the strategies de¯ned

above are in equilibrium. The sequence X(k) is de¯ned by induction on k. We choose

X(1) and X(2) such that

wout(X(1)) = e1 and wout(X(2)) = ±(X(1) + e2)

and for every k ¸ 3, we choose X(k) such that

wout(X(k)) = ±(X(k¡1) ¡ X(k¡2)) + ±2wout(X(k¡2)): (10)
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The sequence ¹X(k) is de¯ned by ¹X(0) = 1¡±
± e2, and for every k = 1; 2:::,

wout( ¹X(k)) = ±( ¹X(k) ¡ X(k)) + ±2wout(X(k)): (11)

For ± su±ciently close to 1, these equations de¯ne sequences that have the desired

properties.33 To understand how X(k) is constructed, consider for example the case

where X = X(k) and k is odd, so that party 1 is supposed to concede a positive

share. Expression (10) may be rewritten as

wout(X(k)) =
X

1·s·k=2
±2s¡1(X(k¡2s+1) ¡ X(k¡2s)) + ±k¡1e1

implying that wout(X(k)) is equal to the discounted payo® party 1 obtains if he

concedes X(k)¡X(k¡1) now and the parties behave according to the strategies de¯ned

above. In other words, at X = X(k), the party who is supposed to concede, say party

1, is indi®erent between opting out and conceding. Note that since this is true for any

k ¸ 1, then (under the proposed strategies), the party who is supposed to concede a

strictly positive share does so to a point where the other party is precisely indi®erent

between opting out and conceding further (and under the proposed strategy that

other party concedes). Now to understand how X(k) is constructed, observe that

at X = X(k) party 1 is indi®erent between opting out and waiting for party 2 to

concede X ¡ X(k) in the next stage.

Proof : We check that in every subgames for which the share left is equal to X,

no pro¯table one-shot deviations exist. We start with the case of low values of

X · X(1), and then proceed by induction on k.
33To see why, and to illustrate further the size of the concessions made under this strategy pro¯le,

consider the case where c(X) = c, hence wout(X) = X=2 ¡ c, and let the extra payo®s ei, i = 1; 2

be small and the discount factor ± be close to 1. The last concession (made by party 1) is close to

2c; the previous concession (made by party 2) is close to 4c. Rearranging equation (10), we get that

X(k) ¡X(k¡1) ¼ X(k¡1) ¡X(k¡2) for all k > 2 so that all previous equilibrium concessions except

possibly the ¯rst one are close to X(2) ¡X(1) ¼ 4c. Besides, when ± is very close to 1, X
(k)

is very

close to X(k). So we have X(k) < ¹X(k) < X(k+1) as desired.
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Step 1: X · X(1):

Party 2 obtains e2 if she concedes the rest immediately, or ±(X ¡ C2 + e2) if

she makes a partial concession equal to C2;with C2 < X, (because party 1 concedes

X ¡ C2 in the next period). By de¯nition of ¹X(0) ´ 1¡±
± e2, it is therefore optimal

for party 2 to concede the rest if X · ¹X(0), and to concede nothing if X > ¹X(0).

Party 1 may obtain a share at most equal to ¹X(0) from party 2. Since e1 is larger

than ±( ¹X(0) + e1), party 1 prefers conceding the rest immediately (the preference is

strict if e1 > e2).

Step 2: X(k) < X · X(k+1), k ¸ 1.

We let i = 1 (respectively i = 2) if k is odd, and we let party j be the party

other than i. Under the proposed equilibrium strategies, party i (if it is his turn to

move) concedes X ¡ X(k) and obtains a payo® equal to wout(X(k+1)) (by de¯nition

of X(k+1)), and party j if it is her turn to move, either opts out (if X · ¹X(k)) or

concedes nothing. We will check each party's incentives shortly. We start with two

preliminary observations.

a) It cannot be optimal for a player, say party 1, to concede down to a level X 0

from which the other party does not make a counter concession.

Indeed, if party 2 opts out at X 0, party 1 obtains ±wout(X 0), hence he would have

rather opted out right away. And if party 2 concedes nothing and say X(l) < X 0 ·
X(l+1), party 1 would have rather conceded X ¡ X(l) right away.

b) It cannot be optimal for a player, say party 1, to concede X ¡X 0 with X 0 < X

and X(l) < X 0 < X(l+1). Indeed, either the above case applies, or party 2 is supposed

to concede next, in which case she concedes X 0 ¡ X(l). But party 1 would rather

concede less than X ¡X 0 because party 2 would concede down to X(l) in any case.34

Party i's incentives: To satisfy a) and b), party i must make a concession

equal to X ¡ X(k¡2s) for some s ¸ 0. The resulting payo® for party 1 is equal to
34The only exception is if party 1 concedes to X0 = ¹X(0), but such a concession gives party 1 a

payo® equal e1 which is stricly below wout(X), for X > X(1).
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wout(X(k¡2s+1)), and it is largest for s = 0.

Party j's incentives: To satisfy a) and b), if party j makes a positive conces-

sion, that concession must be equal to X ¡ X(k¡2s¡1) for some s ¸ 0. The resulting

payo® for party 2 is equal to wout(X(k¡2s)), it is largest for s = 0, but it is still

strictly below the payo® wout(X) that party 2 would obtain by opting out right

away. It is thus optimal for party j to either concede nothing or opt out. Which of

these two options he prefers depends on whether X is above or below ¹X(k).

It may be shown that when e1 > e2 the above strategies are in fact the only

Subgame Perfect Nash Equilibrium in this setup (the argument makes iterative use

of dominance relations).

Proof of Proposition 2 In what follows, we consider a candidate equilibrium

¾. It will be convenient to denote by h the current history of concessions, and to

express the total concessions Xi, the outside option value vouti , and the e±ciency loss

° as a function of the current history h. The length of the history h is denoted ¿(h).

To avoid confusion, we will also denote by ¹h a complete path of the game, with the

convention that the resolution phase has been triggered if X1(¹h) + X2(¹h) < 1. The

number 1 + ¿(¹h) is thus the date at which the negotiation terminates.

In what follows, we consider a history h reached with positive probability in

equilibrium, and we denote by vi(h) the (continuation) equilibrium payo® for party

i, and by v(h) the sum v1(h) + v2(h). We also de¯ne:

¹(h) = ±¿(h)(1 ¡ °(h)) if X1(h) + X2(h) < 1

= ±¿(h) otherwise

That is, ¹(h) is the sum of the parties' discounted payo®s that would result if h were

the realized path of the game and the resolution phase were triggered. Given the

previous de¯nitions, we have:

±¿(h)v(h) = E[±¿(¹h)v(¹h) j h; ¾] = E[¹(¹h) j h; ¾] (12)
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We now prove that if ¿(h) ¸ 1, then, because each party has access to the outside

option, we have:

v(h) ¸ 1 ¡ °(h) (13)

Indeed, assume that at date t = 1 + ¿(h), it is party i's turn to move. Since party i

may opt out, we must have:

vi(h) ¸ vouti (h)

When t ¸ 2, then at date t ¡ 1, it is party j's turn to move. Consider the history h0

preceding h. In equilibrium, party j chooses a concession leading to h with positive

probability. Therefore we must have vj(h0) = ±vj(h). Since party j could have opted

out or conceded the rest after h0, we must have vj(h0) ¸ maxfvoutj (h0); 0g. Given our

monotonicity assumptions, we obtain:

vj(h) ¸ maxfvoutj (h)
±

; 0g ¸ voutj (h)

implying (13):

Assume now that party 1 does not opt out immediately. Among all the histories

h of length ¿(h) ¸ 1 which are reached with positive probability in equilibrium,

consider the history h¤ for which ¹(h) is largest, and when several such histories

exist, choose the longest one. The assumption ¹° < L(n) implies that there cannot

be a negotiated agreement at h¤.35 Assume by contradiction that the party who

moves at ¿¤ = ¿(h¤), say party i, opts out with probability ¼out < 1. By de¯nition

of h¤, for any continuation history h (following h¤) reached with positive probability

in equilibrium we have ¹(h) < ¹(h¤). We obtain from (12) that ±¿(h)v(h) < ¹(h¤)

(the inequality is strict because ¼out < 1): Yet from (13), we know that ±¿(h)v(h)

cannot smaller than ¹(h¤). Thus party i must opt out with probability 1 at h¤.

Consider now (at the date ¿(h¤)) the history h0 preceding h¤. It cannot be that

in equilibrium, party j makes a positive concession that would be followed by party
35Otherwise, we would have ¿ (h¤) > n, and thus ¹(h¤) · ±n+1 < ±(1 ¡ ¹°) · ¹(h1), where h1 is

any history of length 1.
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i opting out with probability 1 because party j should rather prefer either opting

out himself (if voutj (h0) is positive) or conceding the rest to terminate the negotiation

(otherwise). Therefore we must have Xk(h¤) = Xk(h0) for k = 1; 2, implying that

°(h0) = °(h¤), and further ¹(h0) > ¹(h¤). If ¿(h¤) > 1, we get a contradiction to

the de¯nition of h¤. Thus ¿(h¤) = 1, implying that party 1 obtains ±vout1 (0; 0) in

equilibrium. Since party 1 could have obtained vout1 (0; 0) by opting out immediately,

we get a contradiction. Therefore in equilibrium, party 1 opts out immediately.
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