Span. Econ. Rev. 4, 61-78 (2002)

Spanish
Economic
Review
(© Springer-Verlag 2002

Commitment and choice of partner in a negotiation
with a deadline

Vicent Calabuig, Antoni Cunyat, Gonzalo Olcina

Department of Economic Analysis, University of Valencia, Campus dels Tarongers,
Av/ dels Tarongers s/n. Edifici Departamental Oriental. 46022 Valencia, Spain (Gonzalo.Olcina@uv.es)

Abstract. This paper analyses the effects of partially revocable endogenous com-
mitments of a seller in a negotiation with a deadline. In particular, we examine
when commitment is a source of strength, a source of inefficiency and when it
does not affect the bargaining outcome at all. We show that when commitment
possesses a minimum amount of irrevocability this crucially determines the bar-
gaining outcome. In the bilateral bargaining case, commitment becomes a source
of inefficiency since it causes a deadline effect. In the choice of partner framework,
however, the deadline effect disappears and there is an immediate agreement and,
moreover, commitment becomes a source of strength since it increases the seller’s
equilibrium payoff by triggering off competition between the buyers.
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1 Introduction

The important role of commitment in any bargaining process has long been recog-
nised. Schelling (1960) defined a negotiation astauygle to establish commit-
ments to favourable bargaining positidnb fact, commitment devices are present

in classical models, either explicitly, as in the Nash Variable Threat Game where
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players commit to the disagreement outcome, or implicitly, as in Rubinstein’s al-
ternating offer game where, on the one hand, players are committed to implement
their proposal if it is accepted by the responder and, on the other hand, committed
to the offer they formulate since they are not allowed to modify it for a finite period
of time.

More recently, most of the research on commitment has focused mainly on
exogenous commitment devices. It is assumed that before players engage in the ne-
gotiation phase, they commit to some bargaining positions. However, the literature
relies on different key features of this class of commitment to explore its effects on
the players’ bargaining power. Muthoo (1996) stressed the importance of the costs
of revoking a commitment as a determining factor in the outcome of a negotiation.
In contrast, Crawford (1982) and, afterwards, Kambe (1999) concentrated on the
issue of imperfect information. They considered a class of imperfect commitment
in the sense that players become aware that they are committed only after making
their respective demands. In any case, an important insight of this literature is that
(with complete information) when only one side of the negotiation can commit,
the payoff of this party is improved. That is, the commitment is effective or has a
value. Moreover, it is obtained that the more irrevocable a commitment is, the more
favourable the position of the committed player (see Muthoo 1999).

Nevertheless, this statementis not always true. Itrelies implicitly on the assump-
tion that the commitment is exogenous to the bargaining process. Fershtman and
Seidmann (1993) (henceforth FS) show that the presence of an endogenous com-
mitment in a bilateral negotiation with a deadline with sufficiently patient players,
not only does not improve the committed players’ payoff but also it results in an
inefficiency: there is no agreement until the last period (the deadline effect).

The deadline effect is confirmed by casual observations and experimental ev-
idence. Roth et al. (1988) found that in any negotiatitivefe is a striking con-
centration of agreements reached in the very last secordthough bargaining
models with deadlines are readily found in the literature (see Stahl 1972; Harring-
ton 1986), very few explain the occurrence of the deadline effect. Ma and Manove
(1993) and Ponsati (1995) are two of the exceptions. Both models obtain agree-
ments near the deadline in two different frameworks. Whereas the former assumes
that players have an imperfect control over the timing of offers, the latter considers
a concession game with incomplete information.

In contrast, FS obtain the deadline effect in a complete information framework,
assuming that a player cannot accept any offer less generous than any offer rejected
previously. Therefore, this class of completely irrevocable commitment, in contrast
with the exogenous commitment, is not fixed. Its value depends on the play of the
game. The endogenous commitment can be justified by the existence of represen-
tatives. In this sense, a representative would have problems in “explaining” to his
principal that he had accepted a worse offer than an offer previously refected.

The main goal of this paper is to analyse the robustness of FS’s result to two
important extensions. On the one hand, instead of assuming completely irrevocable

1 There exists experimental evidence which confirms that negotiations conducted by representatives
result in a substantial increase of the inefficiencies (Schotter et al. 2000).
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commitments as FS do, we will consider a much more general class of commit-

ments: partially revocable commitments. On the other hand, we extend the model to
a choice of partner scenario, namely, a thin market with one seller and two buyers.
We examine whether a committed seller can trigger off competition between the

buyers, resulting in effective commitment. Let us discuss these two motivations in

turn.

FS do not specify the way by which the completely irrevocable commitment
is achieved and we do not discuss here the usefulness of working with a reduced-
form model. However, we do believe that many interesting cases are omitted by the
complete irrevocability assumption. In real life, commitments are always patrtial
and revocable, although at a finite cost. Therefore, the reduced-form analysis is
appropriate only if we work with a wide class of commitment mechanisms, which
are captured by different induced costs of revoking such partial commitments.

In the first part of the paper, we generalise the Fershtman and Seidmann resultin
a bilateral negotiation setting by considering a class of commitment which encom-
passes all possible cases. In particular, we assume that commitments are partially
revocable, that is, they can be revoked up to a certain extent with finite costs but
beyond a given point they become irrevocable. We show that in order to obtain the
deadline effect it is necessary that the partial revocable commitment possesses a
minimum amount of irrevocability. When commitments do not reach this degree
of irrevocability there is no delay in equilibrium and the game is equivalent to that
with no commitments. In both cases, the commitment is not effective, that is, it
does not improve the payoff of the committed player.

In the second part of the paper, we explore the robustness of this result in a
choice of partner scenario. Namely, we consider a thin market with one’satier
two buyers with different valuations. This class of bargaining games is important
because it represents a situation in which one side of the market, the seller, has
monopoly power. In this context, the intuition suggests that the seller has a larger
bargaining power than in any standard bilateral bargaining game because he has
an extra tool: he can threaten to switch to the second buyer in the case where the
first buyer does not accept his demand, that is, we would expect some competition
between the buyers. However, the results in the existing choice of partner literature
(see Binmore 1985; Wilson 1984) generally do not agree with this intuition. They
do not capture any competition between the buyers.

Two other different trading procedures have been considered by the literature:
random matching (Rubinstein and Wolinsky 1990; Hendon and Tranaes 1991)
and auctioning (Binmore 1985; Wilson 1984). Whereas in the former the seller is
randomly matched with one of the two buyers, in the latter the buyers simultaneously
make offers to the seller. We agree with Chatterjee and Dutta (1998) in.ttaat “
random matching procedure is an acceptable modelling device in large, anonymous
markets.”. but “... it is less appropriate in thin markets where search costs are

2 In the remaining of the paper we will denote the seller and the buyer as he and she, respectively.

3 An exception arises when the seller can switch to the other buyer after making an offer. In this case,
there is a continuum of equilibria and in some of them the seller can obtain a price in excess of what he
would otherwise obtain “locked in” with the high valuation buyer (see Osborne and Rubinstein 1990;
Chap. 9, p.184).
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usually low..”. On the other hand, we consider that in the auctioning procedure
the mechanism which yields competition between the buyers is merely an auction
regardless of the presence of a seller’'s commitment device.

We demonstrate that in a choice of partner negotiation the presence of commit-
ments with a minimum irrevocability affects the outcome in a very different way as
compared to the bilateral case. In particular, if the second buyer’s valuation of the
good is greater than a critical value, the deadline effect disappears and we obtain
an immediate agreement in equilibrium. Furthermore, and more importantly, the
seller obtains a price higher than in the bilateral negotiation case (with or without
commitment), that is, we capture competition between the buyers.

Notice that the high valuation buyer would prefer to delay the agreement, be-
cause in order to have any offer accepted, he must make a more generous offer
than in the game without commitments. This is so because the seller, by rejecting
this offer, raises the minimum share that he can guarantee himself by delaying
the agreement until the last period. For sufficiently high discount factors, the high
valuation buyer prefers to make non-serious offers in any period and let the game
reach the last period. However, the presence of the low valuation buyer changes the
result. This buyer knows that she will surely obtain a zero payoff in the last period.
Therefore, she is interested in making positive offers and in case her valuation is
above some critical value, her offers will be accepted in equilibrium by the seller.
Note that the competition between the buyers is triggered off by the commitment
and not by an auction-like mechanism (as is the case in the auctioning procedure).

However, as in the bilateral case, itis required that the partial revocable commit-
ment possesses a minimum degree of irrevocability. Otherwise, the game amounts
to the game without commitments, i.e. the presence of a second buyer does not
matter and there is no competition between the buyers.

Nevertheless, animportant and new insight of our model in the choice of partner
scenario is thait is not necessarily true that more irrevocability in a commitment
implies a better bargaining position for the committed play@pecifically, the
seller may obtain a greater payoff with a partially revocable commitment than with
a completely irrevocable one. The intuition behind this statement is that the more
irrevocable a commitment is, the more the seller is willing to accept an offer in the
bargaining phase. It may be the case that the seller requires an offer so high that the
second buyer is unable to reach it and, therefore, competition between the buyers
would not be triggered off. Hence, the seller prefers a commitment with a partial
level of irrevocability to a commitment with a complete one.

It is important to point out that the value of partially revocable commitments
remains positive when bargaining is frictionless, that is, the discount factor of the
players tends to unity. Again, the best option for the seller is an appropriate choice
of partially revocable commitment as opposed to a totally irrevocable one.

The paper is organised as follows. Section 2 presents the model. Section 3
examines a bilateral negotiation with partially revocable commitments. Section 4
analyses the role of partially revocable commitments in a choice of partner nego-
tiation and, finally, Sect. 5 concludes.
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2 The model

Suppose that a seller (S), who owns one unit of an indivisible good and has a
reservation value of zero, is locked in with two buyers with different valuations of
the good. Namely3,, with a valuation of the good, = 1 andBs;, with a valuation
ofthe goodv,, where} < v, < 1. The price atwhich the good is exchanged, should
trade take place, is determined by a bargaining process between the agents.

We index periods by = 0, 1,2, .... and assume that a deadline periddexists
which means that if no agreement has been reached at the end of Petioeh
neither player receives a positive share of the pie. It is also assumed that players
share the common discount factor< ¢ < 1 and any parameter of the game is
common knowledge. The trading procedure is the following: at the beginning of the
game,S chooses the buyer he wishes to bargain with in the first period. Then, the
chosen buyer makes an offerdfaccepts the offer, the agreement is implemented.
Alternatively, he can continue bargaining with the current buyer or switch to the
other one in the following period. In any case, only the buyers make offers. The
same procedure holds for every period until either an agreement or the deadline is
reached. In the last periddand once the seller has chosen a buyer, we assume that
a fair lottery determines the identity of the proposer.

Moreover, we make the following crucial assumption: the seller cannot accept
an offer less generous than those rejected in any previous period without incurring
a cost. This assumption was first considered by Fershtman and Seidmann (1993).
These authors assumed that the costs of accepting such an offer were infinite which
implied that players were in fact establishing irrevocable commitments. However,
in real life commitments are not always completely irrevocable. Schelling (1960)
and afterwards Crawford (1982) and Muthoo (1996) argued that commitments are
often partial and cost revocable.

Our model encompasses both cases. We assume that when the seller accepts
an offer worse than any previously rejected offer, he will incur a finite cost if this
offer is higher than a specific critical value. If, however, this offer is lower than this
critical value, he faces an infinite cost. Namely, commitments are revocable up to a
certain extent and with a finite cost. Beyond a given point, they become irrevocable.

Formally, we definert € [0,v;] as any offer made by buyérin any period
0 <t < T'whenever itis player's turn to propose an agreement, where {1, 2} ,

1 stands fotB; and2 stands forB;. In the same manner, we denoteddyany offer
formulated by playey in the last period’, wherej € {S,1,2}, andS stands for
the seller.

On the other hand, we defing as the seller's commitment in peried< T,
where:

— i i
Zy = max {xo,xl, ....,CEtil} .

Therefore, if the seller accepts any offer, he will face a cost for revoking
such a commitment which can be defined by the following function,
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Definition 1. Let the cost of revoking functiafi (z%, z;, ¢, A) be defined as:

, 0 if 2t > 2
C (Jci,zt,e,)\) =< A (zt — x;) if (1—e)z <2l <z
00 if vt < (1—¢)z

wherel > >0and0 < )\ < 1.

The parametetr measures the share of the cake that the seller is ready to give
up in relation to the commitment at a finite cost (capturedoyWhene tends ta),
the commitment becomes completely irrevocable, that is, the seller cannot accept
any reduction on the share to which he is committed. This is clearly the Fershtman
and Seidmann assumption. In contrast, wheands tal, the commitment becomes
completely revocable although at a unitary éast).

Notice that our model incorporates as special cases both class of devices. Never-
theless, our main interest is the case in which (0, 1), that is, partially revocable
commitments.

If Sacceptsany offer, (1 — ¢) < 2} < z, hewillface afinite cosk (z; — z}).
Therefore, in this casg can obtain a positive utility by accepting such an offer
and revoking the commitmen. However, ifzi < z, (1 —¢), S must face an
infinite cost for accepting such an offer. Hence, in this ¢cageéll never accept any
zi <z (1—e).

The seller’s and the buyers’s utility from accepting any offein any period
t < T'is given respectively by:

. otay if 20 > 2
Us (20,6, A, 0,) = ¢ 6" (2] =X (2 —2}))  if (1-e)zn <af<z
—00 if 28 < (1 —¢)2

sz‘ (ZE;,’U,', 57 t) = 5t (UZ‘ - ZE%) .

Strategies and subgame perfect equilibria (SPE) for this game are defined in
the usual way.

3 Partially revocable commitments in a bilateral negotiation:
The deadline effect

We begin the analysis with the simplest case, where the seller can only sell the good
toone buyerB;. This case was first considered by Fershtman and Seidmann (1993).
These authors proved that when the seller’'s commitment is completely irrevocable,
for sufficiently high discount factors, there is no agreement in equilibrium until
the last period (the deadline effect). In this section, we generalise FS’s inefficient
delays by considering the more general class of partially revocable commitments
defined in the previous section. More specifically, we will show that in order to
obtain the deadline effect, the only requirement is that the commitments possess

4 That is, a completely revocable commitment does not imply zero costs of revoking.
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a minimum amount of irrevocability. Therefore, the inefficient delays obtained by
FS do not hold with totally revocable commitments and, in this case, the game is
equivalent to a game without commitments.

In the bilateral case, the trading procedure described in the previous section
consists of the buyer making offers in anyone period previous to the deadline and
a fair lottery determining the identity of the proposer in the last period.

The existence of a deadline period is crucial to both FS’s results and those pre-
sented in this study as the consequences of considering more general commitments
clearly arise in this period. For this reason, we first characterise the equilibrium in
the deadline before going into the general results.

The following Lemma states that if the irrevocable part is not large enough, the
seller’s utility in the deadline is not affected by the presence of commitment.

Lemma 1. In the last period T') and for anyzr:

a) If 1 > e > 1 the seller's expected utility in equilibrium is given by:

1
Us (1) = 5.

b) Ife < 1% the seller’s expected utility in equilibrium is given by:

1
U:k (ZT7€7>‘) = 5 (1 + AZT) f
whered =1 —¢(1+ \).

Proof. In period T, a fair lottery determines the identity of the proposer. First,

if the seller makes an offer he obtains the whole pie in equilibrizth,= 1.
Secondly, when the seller is the responder, in equilibrium he only accepts offers
such thatlU, (z}.) > 0. This implies thatz}. has to be higher than or equal to
max {zr - (1 — ¢), 2% (2r)}, in order to be accepted in equilibrium. The offer that
solveszt — A (zT — xlT) =0isal (z1) = Hi)\zT. Whenz/. (z1) > zp- (1 —¢),

Us (zf (27)) = 0 and the seller does not obtain any additional payoff from being

committed. This case arises whe» 1% Then,

1

U3 ) = [5 14 30 Gr) | = 5

On the other hand, when< =, 2/ (27) < zr - (1 — €). Then,

U* (27,2, A) = [;~1+;Us (zT~(1—s))} :%[1+AzT].
O

In the following Lemma we show that if the irrevocable component of the
commitment is not large enough, the commitment has no effect on the equilibrium.
That is, the deadline effect disappears and the players obtain the same equilibrium
payoffs as in the game with no commitments.
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Lemma 2. Whenl > ¢ > -, the equilibrium of the bilateral negotiation game
coincides with that of the game with no commitments, that is, the game ends with

an immediate agreement in whi¢hobtains a payoff O%T and the buyer one of
5T
~-&.

Proof. Whene > 15, by Lemma 1 the seller’s expected utility in the deadline
forany0 < zp < 1is given byUs (z7) = % Let's definem; and M; as the
minimum and maximum utility respectively that the seller obtains in equilibrium
inany0 <t <T. Then,
1
mp = Mr = 5
First, notice that in any < T the seller by rejecting any offer until the deadline
will surely obtain a utility ofﬁ. Formally,
T—t
my > 5 for anyt < 7. (1)

Secondly, inT' — 1, since the maximum utility that the seller can obtain by
rejecting any offer is no greater th@r,l

1)
Mroy < 5. 2
For anyt < T'— 1 we need to prove the following Claim.

Clam 1. My <My, foranyt <T — 1.

Suppose the contrary, that i, > 0M;, 1. LetT; be the share of the pie which
yields the seller the utility)/;. Let " be the infimum of buyet over the SPE’s
utilities of periodt. We have thatn”' = 1— ;.

Assume thaf3; offers(z; — 7), as the seller’s utility is increasing in the share
for any given commitment, this share yields the seller the utility— ¢ (7). For

anyr small enough:
Mt — f (’T) > 5Mt+1.

This implies thatS would accept(z; — 7). However, this contradicts that
mfl = 1— 7; be the infimum ofB; in any SPE sincé —7; < 1—Z; + 7.

Returning to the main statement of the proof. By Claim 1 and Expression (2)
we obtain recursively,

5T—t
M, < 5 foranyt < T. 3)

It follows from Expressions (1) and (3) that in any subgame perfect equilibrium
the seller’s utility is unique and equal to,
5T—t
2

mt:Mt:
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Hence, in the first period the seller’'s equilibrium utility is uniquely given by
%. The buyer will always prefer to oﬁéir; in the first period since,

5T 6T—t (ST
1—22max{5t (1— 5 ),2(1—zT)},foranyO<t§T—1.

As a consequence, in equilibrium the game ends with an immediate agreement
. §T 5T
over the part|t|0r<1 - %5, 7). O
In the rest of the paper we consider partially revocable commitments to have a
sufficiently large irrevocable part. Therefore, we impose the following assumption.

Assumption 1. Lete and X be related in the following manner:

1
0<e< —.
BN
We are now ready to extend FS’s deadline effect result to more general com-
mitments. As a previous step, Lemma 3 establishes an upper bound in the buyer’s
utility in anyone period previous to the deadline.

Lemma 3. Denote byG, (z;) any subgame in any periad< 7" with the commit-
ment0 < z; < 1. Then, in anyG; (z:), S rejects in equilibrium with probabilityt

T—t

any offerz} < 2—.

Proof. Lett = T — 1. Suppose thaB; offerszr_; = ﬁ — ¢, Wherep €

(0, ﬁ} . Then, the equilibrium continuation payoff of rejecting_; is:

U, (REjecth\Tfl) = max {g (1 + A%\Tfl) R g (1 + Ale)} .

Thus,

[NJ ST

Us (Rejectrr_1) > - (1 4+ AZr_1) > Zp—1 > Us (Z7-1),

]

since zp_; < —.
T=1=>95-5A

In the same way, the following inequality holds,

oUs (Rejectzp_1) > 6Zp_1 > 06U, (Tp—1) - 4)

Lett = T'—2 and suppose thai; offers%T_g = %*’l/), wherey € (O, %}
Assume thafs accepts such an offer. This implies that

%T—Q > Us (§T—2> > Us (RejeCt%T—2> .
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Therefore, we can constructig_; <
Us (§T72) < O0Us (Zr—1),

5 M such thafET 9 = 0zZ7_1. Since

557\T—1 > (SUQ (ET—l) > U (RejeCtafT_l) . (5)
Notice that,

2
0U, (Rejectzp_1) = max {52 1+ AZp_q),— (1 + Ale)} ,

w\oq N‘?\’:

U, (RejectéfT_l) = max { 0 (1 + A(;IT 1) (1 + AZT_l)} .

It can be checked thai, (Rejectozr_1) > éU, (Rejectzr_;) and, therefore,
by (4)

U (REjECtéi‘\T_l) > (5Us (RejectﬁET_l) > (Si‘\T_l > (SUS (ET_1) . (6)

However, Expression (5) contradlcts Expression (6). Then, it can not be an
equilibrium thatS accepts angr_» < 5° M

In the same way, we can follow the same argument by backward induction for
anyt <T — 2. a

The deadline effect obtained by FS for irrevocable commitments is generalised
in the following Proposition for partially revocable commitments. The deadline
effectimplies that for discount factors sufficiently close to one, there is no agreement
in equilibrium until the deadline. The intuition behind this result is that both players
have a positive payoff in the last period guaranteed;lfwants to have an offer
accepted, he must make a more generous offer than those made in a standard
bargaining game. This is so because the seller, when possessing partially revocable
commitments, by rejecting this offer, raises the minimum share that he can guarantee
himself by delaying the agreement until the last period. Given that the offer that
would be accepted is increasingdnfor a sufficiently highy, B; obtains a worse
payoff by making such an offer than by delaying the agreement until the last period
making non-serious offers that will certainly be rejected.

Notice that this argument does not hold when the amount of irrevocability is not
sufficiently large (i.ee > 1%). The reason is that in this case the seller receives a
zero-utility as a responder in the last period for any 27 < 1.

Proposition 1. (Deadline effect) IfS can only sell the good td3;, then there
isad(T,e,A) € (0,1) such that the unique SPE of the bilateral negotiation
game is characterised by delaying the agreement till the last period for every

o€ <§(T, g, N, 1) and the payoff i§2i for each player.

Proof. By Lemma 3,B; obtains by making an offer that would be accepted in any

t < T at most:
5Tft 5T
_ P
<1 2—6A)—1 2 —0A (7)
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On the other hand, by offering. = 0inall ¢t < T', B; can guarantee in the last
period a payoff of:

5T_t
5 ®)
Defineg(T, e, A) as any value of € (0, 1) which satisfies
5T §T
osaT e ©

foranye < 5.
At 6 = 1, the right hand side (RHS) of (9) i§and the left hand side (LHS)

is less than. Then, since the LHS is monotonic decreasing &nd the RHS is
monotonic increasing?(T,a)\) € (0,1) and it is unique. Furthermore, for all
5e (S(T,s, N, 1)

5T 5T

T2 A" 2
Hence, for every > S(T, e, ), By can guarantee a better payoff by offering
x; = 0 in everyt < T than by making an offer that would be accepted. O

Denote bys* (T) the critical discount factor necessary for the deadline effect

in FS’s model. It is easy to check that> E(T, g,\) > 6" (T), forany0 < e <

14%' Therefore, when commitments have a revocable component the existence
of the deadline effect requires a higher discount factor. Thus, intuitively, when
commitments have a revocable component the seller demands a lower payoff in
order to reach an agreement. As a consequence, the buyer’s payoff from making
an offer that would be accepted by the seller increases and she will require a
higher discount factor in order to reach the deadline in equilibrium. Wttends

to 0, the commitment becomes irrevocable and, then, the critical discount factor
which provokes the deadline effect with partially revocable commitments coincides
with that obtained by FS. On the other hand, whetends toﬁ the revocable
component of the commitment dominates in such a way that the seller’s utility in
the deadline does not depend on the commitment. Hence, when the buyer makes
an offerin anyt < 7', she knows that this offer neither improves the seller’s utility

in the deadline nor diminishes hers. In this case, there is no deadline effect.

4 Competition between buyers in a choice of partner negotiation

We return in this section to the original setting described in Sect. 2. In this frame-
work, the seller can sell the good to eithey or B,. We restrict our attention, as
in the bilateral case, to partially revocable commitments with a minimum amount
of irrevocability, that is, Assumption 1 still holds.

The mainresultis stated below. In particular, itis shown that in a negotiation with
a choice of partner, the presence of commitments with a minimum of irrevocability
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affects the outcome in a very different way as compared to the bilateral case. In
particular, if By's valuation of the good is above the critical value, the deadline effect
disappears and we obtain animmediate agreementin equilibrium. Furthermore, and
more importantly, the seller obtains a price higher than in the bilateral negotiation
case, that is, we capture competition between the buyers.

4.1 Main result

Before studying the results it is interesting to analyse which buyer the good is sold
to if the game reaches the deadline.

Claim 2. If the equilibrium path reaches the deadlifiE), S sells the good td3;
with probability 1.

We state this Claim without any proof as it is suffice to notice that the seller’s
equilibrium utility of selling the good t091 in the last period is} (1 + Azr)
whereas withBs he obtaln% (v + Azr) < (1 + Azp) foranyvs < 1.

Claim 2 has very interesting consequendéﬁwill obtain a zero payoff if the
game reaches the last period. Therefore, she will prefer to make an offer that would
be accepted rather than delaying the game until the deadline (cont&ryiriche
case of high discount factors).

In Lemma 4, we provide a bound in the offers accepted by the seller. This bound
will be enough to determine the main result3$’s valuation allows this buyer to
reach this bound, the competition between the buyers is triggered off and there will
be an immediate agreement in equilibrium.

Lemma 4. LetG; (z:) be a subgame, < T, wherezt < %- Then,S accepts

in equilibrium with probabilityl anyz? > 2‘5 -

Proof. First, in periodT — 1, if zp_; < 5 55,4* S accepts anyrp_; >
(1+ 271 A), therefore, he accepts amy 1 > 5 M And, if 271 > 5= M,S
acceptsanyr_; > zr_1. Then, if we denote bMT 1 andzr_; as the maximum
utility and offer respectively that the seller can obtain in equilibriuri’in- 1,

[
2

)
Mr_y <Zr_1 < max {2—514’2711} .

Hence, the Lemma holds in peridd — 1. Before going into any other period
t < T —1we know by Claim 1 of Lemma 2 that/; < M, foranyt < T — 1.
In addition, we require the following Claim,

Claim 3. 7; < 6Ty foranyt < T — 1.
Inanyt < T —1,

mfl >1- 5ff,+1,

B1 — —
my - = 1 — Tt
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This implies thatl — Z; > 1 — 0Z;41. This can only be possibledf; < §Z;;.
We turn now to the main statement of the proof. Suppose perod’ — 1. We
have to prove tha$ accepts any offer; > 3 o7 —7-
First, the seller’s utility from acceptlng such an offer is:

wy = Us () -

since by assumption; < QT(S;
Secondly, the seller’s utility from rejecting such an offer is:

Us (Rejectzy) < dMyiq.

By Claim 1,
OMyiyq < ST My < 6Tt 12 <67 Tmax {265147 le} .
By Claim 3,
zr—1 < max{z},0Tpr_1}.
Then,

U (Rejectz}) < My <67 My <6777 %0 < max

6Tt T—t—1 T— L
{2_,max{5 R N o 1}}<max{ ,0Tt= t}

0A 2—0A’
Therefore,
T—t
Us (Rejectz;) < max { 5 6A,5T_t_1xf} <zf=Us(z}). O

In the following Proposition we state our main resultB4’s valuation is suf-
ficiently large, the delay disappears and we obtain an immediate agreement in
equilibrium. Furthermore, the seller obtains a price higher than that obtained in the
bilateral negotiation case, that is, competition between the buyers is captured.

Proposition 2. If 6 > S(T,a)\) andvy, > Ty = %, the equilibrium of the
negotiation with choice of partner will be characterised by animmediate agreement

in which the seller obtain&, = %.

Proof. We show that wherB,'s valuation is sufficiently large she formulates an
offer in the first period which is accepted by the seller.
First, by Lemma 4, given tha = 0 < %, S accepts any}, > %. We
P . o~ T . . .
prove that forB; it is optimal to offerz3 = 255A in the first period.

Itis obvious thaf3, prefersto offefij = ;%5 thanany othetj > 75 =
since the first offer is accepted by the seller

We also need to show that such an offér= % is preferred to any contin-
uation subgame payoff.

2—0A
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First, by Claim 2,B5 never obtains a better payoff if the game reaches the last
period.

Secondly, Lemma 3 can be easily extended to the choice of partner case. Then,
by this Lemma, making an offer that would be accepted in any périad < T
never yieldsB; a payoff greater than

6T—t
(”2 = 5,4) '

5T—t — 5T
(U2_25A> ST R TS

Notice that

On the other hand, notice that$f choosesB; to bargain with in the first period,

xy < %. By Lemma 3 making an offer that would be accepted in any period

0 < t < T never yieldsB; a payoff greater than

6T—t 5T
(1 25A)<1 3 _5A’ D

This Proposition has very interesting implications for the choice of partner
literature. In particular, it implies that when there is one side of the market with
monopoly power, possessing the partial revocable commitment device and facing
n players from the other side of the market in a negotiation with a deadline, the
only requirement is that one of these players has a close enough valuation of the
good to the player with the highest valuation. This allows us to obtain competition
among players in the long side of the market (contrary to the choice of partner
literature) and an immediate agreement (contrary to FS’s result). Nevertheless,
another inefficiency can arise in equilibrium: the good may not be sold to the buyer
with the highest valuatiof\B;).

4.2 The value of commitment

The presence of a second buyer with a sufficiently high valuation vy, > 75

has two important effects on our negotiation with a deadline. On the one hand,
the deadline effect disappears and there is an immediate agreement. On the other
hand, and more importantly, the seller’s equilibrium payoff increases not only with
respect to the bilateral negotiation scenario with commitments but also with respect
to the choice of partner scenario with no commitments.

Commitment is not effective in a negotiation with a deadline with sufficiently
patient players in a bilateral negotiation context, because it results in an inefficiency:
the deadline effect. However, it does become effective in a choice of partner scenario
because it triggers off competition between the buyers.

Notice that where — 0 the commitment becomes irrevocable. In this case,
Ty — % > %. That is, the critical valuation, that allowsB, to compete
with B; yielding an immediate agreement with the seller, increases, and so does
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the seller’s equilibrium payoff. On the other hand, wher> 1% the revocable

component of the commitment dominates and the outcome of the game coincides
with that of the choice of partner case with no commitments, that is, an immediate
agreement in which the seller obtaiffaTs. This means that the commitments are not
effective when they do not entail a minimum amount of irrevocability.

It is important to note that the value of partially revocable commitments

< 1
ST+

still remains positive when the bargaining frictions vanish, that is, when players
become infinitely patient. This follows from the next Lemma:

1

Lemma 5. For ¢ sufficiently close to unity andl < ¢ < 1, 7 — TREY

which is bounded away froin

Therefore, for a fixed, > m we can take a discount factor as close to
one as we wish such that the game still yields an immediate agreement in equilib-
rium.

The most surprising aspect of our results is the following. When commitment
devices are available beyond a bilateral bargaining framework, it may not be true that
the committed player prefers a completely irrevocable commitment to a partially
revocable one. This s clearly in contrast to the commitment literature (see Schelling
1960; Muthoo 1992,1996 among others) which supports the viewpoint that, in
bargaining, weakness (the irrevocability of a commitment) is, in fact, a source of
strength.

The intuition behind this statement is that the more irrevocable a commitmentis,
the more the seller requires of an offer for it to be accepted in the bargaining phase.
It may be the case, that the seller requires an offer so high that the second buyer is
not able to reach it and, therefore, competition is not triggered off. Hence, the seller
may prefer a commitment with a partial level of irrevocability to a complete one.

To illustrate this, take a fixeds and call itv},. Suppose thaf could choose
the irrevocability of the commitmerit) at no cost. Let’ be the critical amount of
irrevocability such that:

(ST
2— Ad

= v}, foragivend < A < 1.

By choosing any < &', v}, < 75 (¢) and, thus By’s valuation will not be high
enough as to trigger off the competition between the buyers.

On the other hand, by choosing> ¢/, v, > 75 (¢), competition is triggered
off and an immediate agreement arises in equilibrium. In such an agreement, the
seller obtains a price in excess of the bilateral negotiation.

Therefore, ifS could choose the amount of irrevocability of the commitment,
the optimal choice would be" = ¢/, which, in general, will be bounded away from
zero (the completely irrevocable commitment).

Finally, it is interesting to note that this statement is also true when bargaining
frictions disappeatr.
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4.3 The effects of partially revocable commitments
when the second buyer has a low valuation

The purpose of this section is to show that even when the second buyer has a
low valuation, her presence makes a difference and the model still captures some
competition between the buyers.

The intuition behind this argument is that given tii#ats valuation of the good
is low, even if she offers a price equal to her valuation, her offers will be rejected by
the seller. However, the seller can make use of the second buyer’s offers to obtain
a better payoff fronB;. Therefore, the presence Bf, will not avoid the deadline
effect because of her low valuation of the good, but, will nevertheless result in
a continuum of equilibria in which the seller obtains a larger payoff than in the
bilateral negotiation.

To illustrate this Claim, consider a two-period bargaining game. It can be easily
verified that if the seller chooses to bargain in the first period #th for any
4> 3(5, A) this buyer offersel = 0 < ﬁ which is rejected by the seller. Then,
S would obtain

On the other hand, i§ chooses to bargain in the first period with, assuming
thatv, < 55 (@ndd > & (¢, \)), any By's offer isz% < vs < 5-2—. Hence, any
second buyers’s offer is rejected by the seller with probabili#s a consequence,
since in the second period the good is sold with probabhilityB;, B is indifferent
to offering anyz3 € [0, v2]. Given thatz; = 3, the seller’s utility will be

)

2 22
Hence, it is optimal for the seller to bargain in the first period wBthand then

to useBy's offer to obtain a better payoff witl; in the deadline. Notice that in

this case, some of the seller’'s payoffs that can be supported in equilibrium, are in

excess of what he would obtain in the bilateral negotiation vidth That is, the

model still captures some competition between the buyers.

5 Concluding remarks

This paper studies the role that endogenous commitment plays in a bargaining game
with a deadline. In particular, our results allow us to understand when commitment
is a source of strength, a source of inefficiency and when it does not affect the
bargaining outcome at all.

First, we show that a negotiation is not affected at all by endogenous commit-
ment when the revocable part of the commitment is sufficiently high. In contrast,
when it possesses a minimum amount of irrevocability, it crucially determines the
bargaining outcome. However, its effects depend on the bargaining framework be-
ing considered. In the bilateral bargaining case, commitment becomes a source of
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inefficiency since it provokes a deadline effect. In a choice of partner framework,
commitment becomes a source of strength since itincreases the seller’s equilibrium
payoff not only with respect to the bilateral negotiation scenario with commitments,
but also with respect to the choice of partner negotiation without commitments.

In this paper we have assumed that the costs of revoking any commitment are
proportional to the position a player attempts commitment to. Alternatively, it can
be considered that the costs of backing down are fixed, that is, independent of that
position. However, the main insights of this paper hold qualitatively under both
classes of cost of revoking functions. In particular, a fixed cost of revoking function
only changes the restrictions on the parameters of the model for which there is
a minimum amount of irrevocability, yielding the deadline effect in the bilateral
case, and triggering off the competition between the buyers in the choice of partner
framework.

The novel aspect of our results is that it is not necessarily true that more irre-
vocability in a commitment implies a better bargaining position for the committed
player. Namely, in the choice of partner scenario, it may be the case that the seller
requires an offer so high that the second buyer is unable to reach it and, therefore,
the competition would not be triggered off. In such a case, the seller would prefer a
commitment with a partial level of irrevocability to a commitment with a complete
one.
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