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Abstract 

With perfect information about relevant strategic variables, economic theory predicts that firms 

engaged in competition across several markets sometimes can use their multimarket contact to 

blunt competitive forces. In practice, perfect information likely is not available, and it is well 

known that the existence of imperfect information can impede firms' collusive efforts. I extend a 

standard oligopoly supergame to examine simultaneously the effects of imperfect information and 

multi market contact on the degree of cooperation that firms can sustain, and I reach the following 

conclusions. First, linkage of one market with perfect information and another with imperfect 

information may not increase profits, despite the slack in incentive constraints exploited in perfect 

information models. Second, multimarket contact does not increase profits if each market has too 

little uncertainty. Third, profits can be increased in a market in which some collusion initially is 

sustainable by linking it with a market in which no collusion initially is sustainable. The central 

theme of these results is that a market must generate sufficiently noisy signals for it to benefit 

another market through strategic linkage. This contrasts with the finding in individual markets 

that collusion decreases as the level of noise increases. 
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1 Introduction 

Firms often interact with their rivals in several distinct geographic or product markets. For example, 

airlines compete in different city-pair markets, pharmaceutical manufacturers compete in treatment 

markets for different ailments, while conglomerates and multinationals compete across products and 

national borders. This multimarket contact may reduce the vigor with which such firms compete, as 

they realize that aggressive behavior in one market may be met by severe reactions in other markets, 

not only the one in which the disruptive behavior occurred. The possibility of reduced competition 

associated with multimarket contact creates profit incentives for firms considering either strategic 

linkage of existing markets or expansion into new markets with the hope of sustaining higher degrees 

of collusion. In turn, the possibility of these incentives may cause concern to antitrust agencies 

trying to prevent anticompetitive behavior. 

From the perspective of applications, one weakness of existing multimarket contact theory is 

that it assumes that firms have perfect information about all relevant strategic variables. In prac­

tice, this assumption is unlikely to hold, and it is well known that such imperfect information can 

impede firms' collusive efforts'! Given the benefits associated with multimarket contact in perfect 

information settings, it is important to consider multimarket contact in a way that incorporates 

uncertainty. To that end, this paper examines the incentive for joint decision making and the 

potential for anticompetitive harm arising from multimarket contact in markets characterized by 

imperfect information regarding demand fluctuations. It is conceivable that the possibility of "mis­

takes" caused by noise in the marketplace may make strategically linking markets an unprofitable 

course of action. If so, then multimarket contact should be less of a concern to antitrust agencies 

and should be less of a strategic consideration for firms. 

The potential effect of multimarket contact in perfect information settings previously has been 

explored by economists. In their 1990 paper, Bernheim and Whinston (hereinafter BW) formalized 

both conventional wisdom and anecdotal evidence regarding the ability of firms engaged in com­

petition across several markets to use that contact to blunt competitive forces. In the context of 

repeated Bertrand competition with homogenous products, the authors illustrate how firms may 

use slack enforcement power in one market to sustain collusion in another market that otherwise 



known that, in an infinitely repeated Bertrand duopoly with homogenous goods and constant mar­

ginal costs, the discount factor, 8, must weakly exceed! for supracompetitive prices to arise in 

equilibrium. Similarly, 



provides an initial examination of this issue. In addition to a number of interesting applications, the 

authors demonstrate that the superiority of joint decision making proven in BW can be extended 

to markets that are identical ex ante but that are subject to unobservable and possibly correlated 

demand shocks. This conclusion contrasts with the result in BW for identical markets under 

perfect information, which BW refers to as an "irrelevance result," and it illustrates the role that 

uncertainty can play in enhancing the effectiveness of joint decision making in multimarket contact 

settings. As GM's main interest with respect to multimarket contact theory is the preceding point, 

they restrict their model to a symmetric 





market will experience a bad demand shock is enough to dissuade the firm from defecting and 

increasing the likelihood that both markets will have negative outcomes. In this instance, there 

exist severe enough punishments such that one can increase profits yet prevent deviation in the 

initially collusive market. 

The next section presents an oligopoly supergame in which firms have imperfect information 

about the level of demand and their rival's actions. Section 3 extends this model to consider 

multimarket contact between a market with perfect information and one with imperfect information. 

This simple method shows how the strategic linkage of markets does not necessarily enhance the 

ability of firms to collude, despite the slack in incentive constraints that was exploited in BW. 

Section 4 extends the model further, by assuming imperfect information exists in both markets. 

There I find greater support for the initial findings in BW and discuss the difference in uy 



highest payoff associated with a symmetric sequential equilibrium (SSE).4,5 This solution follows 

the method demonstrated by Abreu, Pearce, and Stacchetti [1986,1990] (hereinafter APS). The 

reason for using such a tool is clear: In order to make convincing statements about the effect of 

multi market contact on the ability to collude, it is necessary to find the highest possible payoffs 

for the firms. This is particularly true regarding claims that multimarket contact does not increase 

profits. 

A brief description of the APS methodology is in order. Of primary importance for the present 

analysis is the insight that a repeated game, much like a dynamic programming problem, may be 

decomposed into a family of static games. Consider play following the first period of an SSE. The 

SSE specifies successor SSEs to be followed in each state of the world after the first period. These 

successor SSEs have associated payoffs. If the truncated game for each state of the world following 

the first period is simply replaced by the payoff to the associated successor SSE, then this new 

game's equilibrium is exactly the first period behavior specified by the original SSE. This approach 

is analogous to using backward induction to determine the subgame perfect Nash equilibrium in a 

finite extensive form game. The APS methodology permits one to concentrate on payoffs rather 

than strategies, which is useful because the strategies potentially are quite complicated. 

Let V E ~ 



Table 2 

2 received a profit 2 received no profit 

1 received a profit W X 

1 received no profit Y Z 

Given the two common knowledge events following first period play, (j specifies two SSEs truncated 

to the remaining game. Call these truncated SSEs erP and erc , as mnemonics for punishment pnd 



occur even though no firm defects. 

Using V C = V and the result that (2) holds with equality, I can rewrite the problem to maximize 

subject to 
VP = [2(1- aA)8 - 1]7f 

28(1 - 8) 

(6) 

(7) 

and the remaining feasibility constraints. From (7) it is clear that if (1 - aA)8 < ~, then 7f = 0, 

VP = 0, and hence V 

= 



greater than marginal cost. From (2), it must be the case that 8Vc ~ l If., is too low, then a firm 

cares too little about the future to be deterred from cheating on the tacit agreement. The gain from 

cheating earned today, ~, outweighs the loss from cheating incurred tomorrow, .,VC
• If etA is too 

high, then a firm expects future collusive profits to be low. That is, as etA increases, V increasingly 

is determined by VP, which equals O. Therefore, the loss from cheating incurred tomorrow, 8Vc, is 

outweighed by the gain from cheating earned today, l Thus, even though a firm knows that if it 

defects it will get a payoff of zero for the rest of the game, the punishment already is so Tc 10.8 59 Tc 0.624 Td (alreadyed )Tj 06Vyc 11.1107 0 0 10350512.13 605.743reasthe 

 0 . 0 3 9 9  T c  0 . 9 9 3  0  T d   al329.05 Tc 11.1107m (  )Tj 0.033013 0 0 10.850.9286 0 0 10.8 158340j /T  too a Td (payoff )T 17.9 0 0 17 0 ad (f80ame, )Tj 03409276 f 
defects 423 13 f so c 2.3 512.1 Tc181 0 Td 585.36 Tm (384 Td (a5.48 Tm sts593 0 0 10.0.9286 0 09arned )5.77 Tm0 ( 44.33  0 Tdn)Tj /T1_046)T Td (earned )5.77nt firm 44.33  0 Ttake5.36 Tm (punishment )Tj 0.037913(al5m 44.33  0 Tt1 585.36 Tm7)T Td (earned )5.77n49c 1. 44.33  0 Tchance5.36 Tm (punishme2)Tj 0.0096 T1d (379 44.33  0 T585.36 Tm 407 0 0 10.8 321.09 5190.277 44.33  0 T)Tjc 17.9 0 0 175512.13  0 Td (fia)Tj 0.0083310.8 0 0107 0 0 100.8 0 0for 
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B is followed by setting p = c in both markets forever. Therefore, V~ = ViB = o. 
There are three possibilities when the two markets are considered in isolation: collusion may 

be sustainable in zero, one, or both markets. I consider each possibility separately. 

Proposition 2 If collusion is not sustainable in either market in the non-coordinated equilibrium, 

then multimarket contact does not increase profits. Formally, if 8 < !, then V J = o. 
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never will be invoked, because market B always has high demand. Reducing the payoff 



Multimarket contact is exploited in this instance by decreasing the payoff in market B if there 

is a bad outcome in market A. This is evident by noting that 



4 Multimarket Contact With Uncertainty 

This section extends the analysis of Section 3 by allowing both markets to be subject to demand 

uncertainty, which arguably is the most realistic case to consider. Assume the model is identical 

to the one presented in Section 3, except now market B has low demand with probability aB, 

where 0 < aB :::; aA. Furthermore, assume that the realizations of demand are independent across 

markets and across time. If the firms treat the markets in isolation, then the maximum profits for 

the firms in the non-coordinated equilibrium are those found in Section 2. 

Recalling the notation in Section 3, the firms maximize 

subject to 

and 

> 

V J = (1- aA)(l- aB) [1fA; 1fB + 8VC
] + (1- aA)aB [1f2A + 8V~] + (12) 

aA(l- aB) [1f; + 8Vi] + aAaB [8ViB] 

(1 - aB)8 [Vc - Vi] + i B ]  C
] +  V i ]  C
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simply by setting p = c forever, all the \liP terms are set to zero, in which case (1.5) implies both 

(13) and (14). With imperfect information, one must account for firms' incentives to defect only 

in one market at a time, and so the incentive constraints in the original problem cannot simply be 

added together when considering the use of multimarket contact to enhance coordination. 

As the first step in the solution process, it can be shown (see Lemma 1 in the Appendix) that 

the incentive constraints preventing cheating in A or B separately, (13) and (14), both cannot be 

slack. If both were slack, then it would be the case that Vi = V!J = VC
• If so, then with no 

reversion to punishment in the event only one market had a bad outcome, the sum of the expected 

loss from defecting in A only and B only is less than the expected loss from defecting in A and B 

simultaneously. This is the case because there exists an additional source of loss when defecting 

in both markets at one time: with such a defection, a firm can go from a good outcome in both 

markets to a bad outcome in both markets. Such an outcome, induced by cheating, cannot occur 

when defecting in only one market. However, the sum of the expected gains from defecting in A 

only and B only is identical to the expected gain from defecting in both markets simultaneously, 

because the demand shocks in the two markets are independent. Consequently, if (13) and (14) both 

are slack, then (15) must also be slack. However, with demand uncertainty, all three constraints 

cannot be slack at the joint profit maximizing level. 

The finding that at least one of (13) and (14) must bind permits characterization of four 

situations in which using multimarket contact affects profits. Given the complex interaction between 

the degree of impatience, 8, and the degrees of uncertainty, aA and aB, a complete characterization 

does not necessarily generate especially useful insights. However, such a characterization can be 

obtained using results presented in the Appendix. 

Proposition 5 Suppose some collusion can be sustained in each market in the non-coordinated 

equilibrium. If there is a sufficiently small degree of uncertainty in both markets, then multimarket 

contact does not increase profits. 

This result is consistent with Proposition 3, in which market B always has high demand, the 

smallest degree of uncertainty. The intuition for this surprising result is as follows. Recall that 

multimarket contact is exploited by making incentive compatible punishing less harshly when one 

bad outcome is observed by punishing more harshly when two bad outcomes are observed. There 

are limits to how much one can punish deviations, however, and the problem that occurs when aA 

and aB get too small is that it becomes very unlikely that even one market will experience low 
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demand. Hence, a firm's defection strategy 



associated punishment payoffs when using multimarket contact are 

By successfully using multimarket contact, the payoff following defection in only market B increases 

by 136%, in only market A increases by 13%, and in both markets A and B decreases by 96%. 

Surprisingly, by linking a low noise market with a high noise market, the largest payoff gain is in the 

low noise market. Note that if etA decreases to 0.2, then multimarket contact no longer increases 

profits. Of course, total profits in that case are 

and they exceed the profits from using multi market contact with the higher degree of uncertainty 

in market A. That is, the ability to profitably employ multi market contact does not make more 

uncertainty preferable to less. 

Proposition 8 If each market has a moderate degree of uncertainty, then multimarket contact 

increases profits. This can be true whether or not some collusion initially was sustainable in either 

market in the non-coordinated equilibrium. 

This result links the preceding three. A market can gain from linkage with another only if it does 

not have too much or too little uncertainty. Consequently, medium ranges of uncertainty in each 

market are more conducive to gaining from multimarket contact than from having too much or too 

little. 

The preceding four propositions illustrate how the imperfect information setting relates to the 

perfect information setting examined by BW. In BW, the authors present an "irrelevance result," 

in which they give conditions under which multimarket contact does not increase profits. The basic 

reasoning is that in the non-coordinated equilibrium, either collusion can be sustained in both 

markets, or collusion cannot be sustained in either market. Thus, there is no benefit to linking 

the markets. Propositions 5, 6, and 8 offer continuity between the all-or-nothing outcomes in the 

non-coordinated equilibrium of the perfect information setting. If OA = aB = 0, then full collusion 

can be sustained in the non-coordinated equilibrium, and multimarket contact does not increase 

profits. Multimarket contact does not increase profits until etA and aB increase to moderate levels, 

including levels such that no collusion is sustainable in the non-coordinated equilibrium. Finally, 
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as O:A and O:B increase even 





(17) 

(18) 

(16) through (18) force equilibrium payoffs to exceed those from defecting in A only, B only, or A 

and B together, respectively. They may be simplified to obtain 

o [VC _ VP] > 7f A 
A - 2 

(1 - Cl:A)O [VC - V~] + Cl:AO [Vi - ViB] 2 7f2B 

(1 - Cl:A)O [VC - ViB] + Cl:AO [Vi - ViB] 2 (1 - Cl:A) 7f2A + 7f; 

(19) 

(20) 

(21) 

Because V~ and ViB do not enter the objective function, they create the most slack in the incentive 

constraints by being as small as possible. Thus, V~ = ViB = 0, so that any defection in B is followed 

by setting p = c in both markets forever. Given the preceding condition, (20) 

Because objective 

by 



Proof of Proposition 2: If 8 < !, then (27) is satisfied only if 71' A = 71' B = O. This implies 

VJ = 0.0 

Proof of Proposition 3: If (1 - D:A)8 ~ ~, then 8 ~ ~ and both 7f A and 7f B can be as large as 

possible and still satisfy (27). As 71' A and 71' B enter the objective function positively, taking 7f A = 7fm 

and 71' B = 7fm yields the maximum payoff. 0 

Proof of Proposition 4: If 8 ~ 1 and (1-D:A)8 < 1, then letting 7fB = 7fm increases the objective 

function and relaxes (27) by as much as possible. However, (1 - D:A)8 < 1 implies that the ¥ 
term in (27) enters negatively. If D:A > 1, then ¥ also enters the objective function negatively. 

Therefore, V J is maximized by letting 7f A = O. If D:A S ~, then ¥ enters the objective function 

positively. Therefore, V J is maximized by letting 71' A be as large as possible, subject to (27). This 

occurs when 

(28) 

Analyzing Section 4 

I wish to maximize V J with respect to 7rA, 7rB, Vi, VE, ViB' and V e
, subject to the feasibility 

constraints and the following incentive constraints: 

and 

(1 - D:A)(l- D:B) [7rA; 7fB + 8Ve
] + (1- D:A)D:B [~A + 8VE] 

+D:A(1 - D:B) [71'; + 8Vi] + D:AD:B [8ViB] 

> (1- D:A)(1- D:B) [71' A + 71'; + 8Vi] + (1- D:A)D:B [71' A + 8ViB] 

+D:A(1 - D:B) [7f; + 8Vi] + D:AD:B [8ViB] 

(1- D:A)(1 - D:B) [71' A ; 7fB + 8Ve
] + (1- D:A)D:B [7f; + 8VE] 

+D:A(1 - D:B) [71'; + 8Vi] + D:AD:B [8ViB] 

> (1 - D:A)(1 - D:B) [7f2A + 7fB + 8VE] + (1 - D:A)D:B [~A + 8VE] 

+D:A(1 - D:B) [7fB + 8ViB] + D:AD:B [8ViB] 
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and 

(1 - cq)(l - C¥B) [1f A ; 1f B + 8VC] + (1 - C¥A)C¥B [1f2A + 8V;] 

+c¥A(l - C¥B) [1f; + 



then add (33) and (34) after premultiplying them by (1 - aA) and (1 - aB), respectively. This 

summation yields 

whereas (35) is 

(1 - aA)(l - aB)8[ve - ViB] + (1 - aA)aB8[Ve - ViB] + aA(l - aB)8[ve - ViB] 

7fA 7fB 
> (1 - a A )2 + (1- a B )2. 

Consequently, if (33) and (34) both are slack, then (35) also must be slack. In equilibrium, all three 

incentive constraints cannot be slack. 

Lemma 2 Suppose (33) and (33) both bind. Then the solution that maximizes V J and that satisfies 

(33)- (35) is 

with 



satisfies (33)-(35) is 

with 

subject to 
vP [2 (1 - Q A) 8 - 1]7f A 1[ B 

A > 28(1 - 8) + 2(1 - 8) 
QB [(1 + QA) 8 -l]7fB 

2QA8(1 - 8) 

and the remaining feasibility constraints. The case of (33) being slack and (34) binding is analyzed 

in symmetric fashion, with a change of subscripts. 

Proof of Lemma 3: First note that if (33) binds and (34) is slack, then V~ = VC. Therefore, 

(35) holds strictly and is superfluous. Eliminate Vi using (33). Multiply (33) by QA and (34) by 

(1 - QB). Substitute QA(l - QB)8Vi from (33) into V J and (34). From these manipulations onA 

determines that 
V _ (1 - 2QA)1i'A (1 - QB)1i'B 

J - 2(1 - 8) + 2(1 - 8) 

and 

Now work backwards to determine Vi. From (33), 

QB [(1 + QA) 8 - l]7fB 

2QA8(1 - 8) 

One also must ensure that Vi and ViB satisfy the feasibility constraints. For Vi ::; V J, it must 

be the case that 

[2(1-QA)8-1]7fA 1[B QB[(1+QA)8-1]7fB (1-2QA)1i'A (l-QB)7fB 

28(1 - b) + 2(1 - 8) - 2QA8(1 - 8) < 2(1 - 8) + 2(1 - 8) 

This is equivalent to 

If the preceding relationship holds, then there exists Vi satisfying the incentive and feasibility 

constraints. 
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For ViB 2: 0, it must be the case that 

There are four cases to consider. 

1) If [2 (1 - aA) 8 - 1] 2: 0 and [(1 + aA) 8 - 1] 2: 0, then the preceding relationship holds easily 

and there exists ViB satisfying the incentive and feasibility constraints. 

2) If [2 (1 - aA) 8 - 1] < ° and [(1 + aA) 8 - 1] < 0, then the preceding relationship holds only 

for 7rA = 7rB = o. 
3) If [2 (1 - aA) 8 - 1] 2: 0 and [(1 + aA) 8 - 1] < 0, then the preceding relationship holds only 

if 
_ aA[2(1-aA)8-1]7fA 

7rB < (1 - aB) [1 - (1 + aA) 8r 

4) If [2 (1 - aA) {) - 1] < ° and [(1 + aA) 8 - 1] 2: 0, then the preceding relationship holds only 

if 
_ (1-aB)[(1+aA)8-1]7fB 
7r A < aA [1 - 2 (1 - aA) 8] . 

Proof of 



which simplifies to 

For QA and QB sufficiently small, the preceding value for V J is strictly less than the profits obtained 

in the non-coordinated equilibrium, in which each market is treated separately. 

A symmetric argument holds if (33) is slack and (34) binds. 

Proof of Proposition 6: Suppose that no 



the solution in Lemma 3 to apply, it must be the case that 

and 

Combining the preceding two constraints, and recalling that aA ~ i, it must be the case that 

That is, aB must be sufficiently small for multimarket contact to increase profits. For example, examp50j 00141 T_0 1 Tf 0.0Td (ex.65 j 0.0183 Tc 3.81 0 Tl27Tc 3.57 /T1_1 601 0 0 9.84 390.44.22 510.9 Tc 43.j 0.0223.j 10.037_1 601 0 0 9= 0.039 Tc 1(recalling )Tj 0.05123.j5_1 601 0 0 90.43 584.65 Tm (and )Tj 0.0162 Tc1310.8 1 601 0 0 9.7 584.65(preceding )Tj 0.0182.28 1 601 0 0 98m (Tha3.j 0.0223.j 16 Tf -1 601 0 0 9= 0.039 Tc 0.0211 eding )Tj 0.0172.28 1 601 0 0 9 Tf575 708.24 Tm (it )51 11.1107 0 197.97_1 601 0 0 9.89n5 584.65 Tm (aA )Tj /C0_0 1 Tf222.8 -1 601 0 0 90 10.8 144.22 510.96 35.0211 eding )Tj 0.0210.7_1 601 0 0 9Tj 0.013 Tc 1.341 0 Td (sufficiently )9 Tc 280211 Tc (sufficiless9 708.24 Tm (to )08 11.1107 0  10.8 01 601 0 0 9.8antly )9 Tc Tm (i,6.8 9j 0.02290.8327.9401 601 0 0 9i 0.0203 T33 (increase )Tj 0.01841Tc 1 601 0 0 9Suppo. )Tj 05 j 0.0183 Tc 3.81 0 9Tj 0.029 10.88 -1 601 0 0 90 10.8 144.22 510.9 Tc 4Tj e 
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Combining the preceding two constraints, it must be the case that 

This combined constraint may be simplified to 

This constraint holds if both eYA and eYE are close to ~, for 8 sufficiently large. For example, if 

eYA = eYE = ~, then 8 must exceed ~. As both eYA and eYE get sufficiently large, then the com­

bined constraint cannot hold. Therefore, for moderate degrees of uncertainty, multimarket contact 

increases profits even though no collusion could be sustained in the non-coordinated equilibrium. 
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