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Following Bernheim and Whinston (1990), this paper addresses the effects of
multimarket contact on firms’ ability to collude. Real world imperfections tend to
make firms’ objective function strictly concave and market supergames “interdepen-
dent”: firms’ payoffs in each market depend on how they are doing in others. Then,
multimarket contact always facilitates collusion. It may even make collusion
sustainable in all markets when otherwise it would not be sustainable in any. The
effects of conglomeration are discussed. “Multigame contact” is shown to facilitate
cooperation in supergames other than oligopolies as long as agents’ objective func-
tion is submodular in material payoffs. Journal of Economic Literature Classifica-
tion Numbers: C72, D43, L13, L21. © 1999 Academic Press

1. INTRODUCTION

The traditional view that multimarket contact facilitates collusion “in
general” (e.g., Edwards [10]) has not been fully supported by Bernheim
and Whinston’s [4] game-theoretic analysis. These authors do identify a
number of circumstances, typically implying asymmetries between firms or
markets, in which multimarket contact facilitates collusion by optimizing
the allocation of available enforcing power between markets. However,

! Many thanks to Douglas Bernheim, Gaetano Bloise, Paolo Buccirossi, Tore Ellingsen,
Bengt Holmstrom, Peter Hogfeldt, Margaret Madajewicz, Klaus Wallner, and Jérgen W.
Weibull for their comments on earlier versions of the paper. Thanks also to Marcus Asplund,
David Brown, Yeongjae Kang, John Scott, Karl Wirneryd, and participants at economic
theory workshops at the Stockholm School of Economics and at the 1997 European Meeting
of the Econometric Society in Toulouse for comments, criticism, and encouragement. I am
responsible alone for all remaining errors.

2 Address for correspondence: Department of Economics, Stockholm School of Economics,
Box 6501, 113 83, Stockholm, Sweden. Fax: 46-8-3132076. E-mail: Giancarlo.Spagnolo@hhs.se.
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128 GIANCARLO SPAGNOLO

their benchmark is an irrelevance result: when firms and markets are identi-
cal and there are constant returns to scale, multimarket contact does not
strengthen firms’ ability to collude.

In this paper we identify an additional circumstance in which multi-
market contact facilitates collusion, one that is independent from asym-
metries and that brings some grist to the mill of the traditional view. We
show that when real world imperfections make firms’ static objective func-
tion strictly concave, multimarket contact always facilitates collusion.
A strictly concave objective function makes the strategic interactions
interdependent: firms’ evaluation of profits in one market depends on profits
realized in other markets. Then, the expected utility losses from
simultaneous retaliations in more markets—a threat available only with
multimarket contact—are larger than (the sum of) those from independent
retaliations. Moreover, short-run profits from a simultaneous deviation in
more markets—the optimal deviation with multimarket contact—are less
valuable than (the sum of) short-run gains from independent deviations.
These two effects always facilitate collusion. Of course, the pro-collusive
effect of multimarket contact is strengthened when the circumstances iden-
tified by Bernheim and Whinston are also present.

The wealth effects induced by a concave static objective function are
shown to generate “scale economies” in cooperation. With multimarket
contact collusion can be viable in a set of markets even when in the
absence of multimarket contact it could not be supported in any of these
markets. These wealth effects also ensure that conglomerate mergers
facilitate collusion when the discount factor is relatively low, and vice versa.

The mechanism behind the results is quite general. We show that “multi-
game contact” facilitates cooperation in a large class of interdependent
supergames other than oligopolies as long as agents’ static objective func-
tion is strictly submodular in the stage-games’ material payoffs.

2. WHY CONCAVITY?

By Fisher’s Separation Theorem [ 13], when (a) firms are led by owners
and (b) financial markets are perfect, the only interesting and relevant
modelling assumption is the one of expected-profit-maximizing firms. In
this case there is little more to say on multimarket contact and collusion
apart from what has already been stated by Bernheim and Whinston. In
reality, however, at least one of the two conditions is usually violated. Let
us briefly argue why the assumption of a strictly concave objective function
is the most interesting alternative.?

3 See Spagnolo [35, 36] for more thorough discussions on this issue and further references.
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2.1. Empirical Evidence

Three decades of empirical findings on “income smoothing” revealed that
managers are strongly averse to intertemporal substitution in profits, which
(in the von Neuman—Morgenstern framework) implies that their static
objective function is strictly concave.* Moreover, companies invest large
amounts of resources to manage and hedge risks through various kinds of
derivatives, which implies that they do not maximize expected profits
(Géczy et al. [ 18]). Finally, there is evidence that investors themselves are
averse to intertemporal substitution; they value assets with smooth returns
more (Allen and Michaely [1]).°

2.2. Theoretical Reasons I. Managerial Objectives

When ownership is separated from control, firms tend to pursue objec-
tives different from profit-maximization.® Financially constrained risk-
averse managers smoothing their own income is one of the first explana-
tions proposed for the evidence on income smoothing and hedging (Lam-
bert [28], Dye [8], Smith and Stulz [ 34]). Managers’ monetary incentive
schemes also make firms’ static objective function strictly concave, since
they are usually capped.” Moreover, Fudenberg and Tirole [ 16] show that
if managers earn rents, contracts are short-term, and performance measures
are subject to “information decay,” then the optimal incentive contract
leads managers to smooth profits. Finally, when firms are leveraged, the
risk of bankruptcy, with the consequent loss of job and reputation, leads
managers to maximize a strictly concave objective function (Greenwald
and Stiglitz [ 20, 217]).

2.3. Theoretical Reasons II. External Factors

It is often argued that firms should hedge to reduce their tax bill since
corporate taxes are not perfectly linear.® The non-linearity of the corporate

4 Recent evidence on income smoothing is provided by De Fond and Park [6], Degeorge
et al. [7], Kasanen et. [27], Holthausen et al. [23], Gaver et al. [17], Merchant [29],
Greenawalt and Sinkey [19], and Healy [22].

> One explanation proposed for income smoothing is that—by reducing the perceived
volatility of cash flow—they increase firms’ market valuation by risk-averse investors
(Trueman and Titman [40], Ronen and Sadan [32]).

6 Classical references include Simon [33], Baumol [2], Williamson [41], and Jensen and
Meckling [25].

7 Healy [22] attributes income smoothing to managers’ capped monetary bonus schemes,
and provides evidence for his view. Joskow and Rose [26] find further evidence that boards
tend to make managers’ compensation capped. Indeed, shareholders may choose to purposely
delegate control to managers averse to intertemporal substitution (e.g., under capped bonuses)
as this facilitates collusion independently of multimarket contact (Spagnolo [36]).

8 See for example Stulz [37], Smith and Stulz [34], Froot et al. [15], and The Economist
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tax implies concavity of firms’ objective function. Also, information asym-
metries tend to make the cost of external finance strictly convex, which has
similar implications with regard to firms’ objectives.’

3. BERTRAND COMPETITION

Consider first Bernheim and Whinston’s model of repeated Bertrand
competition. Time is discrete, and in each duopolistic market k trade
occurs simultaneously in each period z. Demand is always a decreasing and
continuous function Q(p,) of price p,. Firms are active in two markets
and in each period simultaneously announce their current prices. When
rival firms announce identical prices, they share the market equally;
otherwise, all consumers buy from the firm with the lowest price. Let ¢y
denote the constant marginal cost of production for firm 7/ in market k&
(when firms and markets are identical we write Q, = Q and ¢, = c¢).

Under the standard assumptions of expected-profit-maximizing firms
using trigger strategies, Bernheim and Whinston derive the following
irrelevance result: “When identical firms with identical constant returns to
scale technologies meet in identical markets, multimarket contact does not
aid in sustaining collusive outcomes” (1990, p. 5).

Suppose, instead, that the static objective function of any firm i active in
markets A and Bis U,=1In(1 + 7,4, + 7;5). As in [ 4], with multimarket con-
tact, i.e., when the same two firms meet in both the markets in which they
are active, the optimal punishment of reverting to the static equilibrium in
all markets after any deviation is used, and firms find it optimal to deviate
in all markets simultaneously. Then, firms can support the monopoly price
in both markets if

1_51n<1+2 {(p'"—c) Ap )D—ln(l +2(p™—c) Q(p™)) =0,

or, equivalently, if

In(1 +2(p™ —¢) Q(p™)) —In(1 + (p™ — ) O(p™)).

0=0*=
> In(1+2(p"— ) 0(p™))

(3.1)

Without multimarket contact, in each market only the threat of punish-
ment in that same market can be used, and firms may consider deviating
in one market only. Then, for collusion to be supportable in both markets

9See Myers and Majluf [31], Fazzari et al. [12], Hubbard et al. [24], Bernanke and
Gertler [3], or Greenwald and Stiglitz [ 20, 21].
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the following pooled condition for independent deviations in the two
markets must also be satisfied

1 m o(p™) 3o m
1_51n<1+2[(p —c) 5 D—ln<1+2(p ¢) O(p )>

0 1
- m __ m >
16ln<1—i-2(p c) O(p )>/0,
or, equivalently,

53 gk =+ (3/2)(p™ =) Q(p™)) —In(1 + (p™ —¢) O(p™))
- In(1 +(3/2)(p™ —¢) Q(p™)) —In(1 + (1/2)(p™ —¢) Q(p™))’
Both 6* and 6** are positive and less than one, but 6** > ¢* for any p”, c,

and Q(). Therefore when 6** > ¢ > J* collusion is supportable with multi-
market contact only.

(3.2)

4. A MORE GENERAL RESULT

Consider any finite set of oligopolistic markets 2 = {4, B, C, ...} and any
finite set of firms I={I1,2,3,.., N} interacting repeatedly in several
markets with a common intertemporal discount factor § < 1. Let S, denote
firm i’s set of pure strategies in the static interaction in market k, s, € Sy
denote one pure strategy, and §;(s;) firm i’s static best response to its
opponents’ strategy profile s_; €S_;, where S_; = x;.;Sy. Let mu(-)
denote firm i’s profit function in market k, so that n} =m,(sk, s* ;)
indicates firm i’s market k profits from the strategy profile s = (sk, s* )
and 2% =7, (§_4(s* %), s¥ %) its market k profits from the static best
response strategy §u(s* ). Let U= U(Xrco TS, S_z)) be firms’ con-
tinuous and monotonically increasing static objective function, and 7z,
denote firm i’s monetary payoff in one period of the punishment phase.”
We can now state the following.

PrOPOSITION 1. Suppose firms’ static objective function U is strictly con-
cave in profits. Then multimarket contact (always) relaxes the necessary and
sufficient conditions for any set of profit streams to be supportable in sub-
game-perfect equilibrium by stationary punishments in any set of infinitely
repeated oligopoly games.

10 For simplicity we follow Bemheim and Whinston in focusing on unrelenting trigger
strategies (Friedman [14]). It is easy to check that the results apply when the length of the
punishment is bounded by finite renegotiation costs, as in McCutcheon [30] (see also Blume
[5]). In [35] we show that the results also hold when firms use some more complicated
punishment strategies which are renegotiation-proof in the sense of Farrell and Maskin [11].
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Proof. We prove the case of two markets, A and B. The generalization
to N markets is straightforward. The following lemma will be useful.

LEMMA 1. Let U: R— R be a strictly concave function. Then for every Xx,
yinR,  andzin R, Uz)+ Ux+y+z)<Ux+z)+ Uly+z).

Proof of Lemma 1. Define s=(x+y), p,=x/s and pu,=y/s, so that
O<u;<1,i=x,y and g=(x+ y+z). By the definition of strict concavity
Ulu;g+ (1 —u;) z]>p; U(g)+ (1 —u;) U(z). Solving inside the squared
brackets and summing over i we obtain the expression above. Q.E.D.

We proceed by contradiction. Without multimarket contact a firm i
which is active in markets A and B respects a collusive agreement in
market A delivering per-period profits 7 if

1 0
m Uln¥y +mip) — URE + 7ip) _m Uriy+mp) =0,

and a symmetric condition holds for market B. The sum of these two
conditions, that is,

Uiy + mip) — URfy + 1)

0
— Ul +ify) =15 LU(mi + ) + Ul + 1)1 20, (41)

is a necessary condition for collusion being simultaneously supportable in
both markets without multimarket contact. With multimarket contact,
instead, the condition becomes

*

Ulnly+nj) — UR + 7y) — Uniy+m) 20 (42)

EN

b 9
-5 1—o

Suppose (4.2) can be equally or more stringent than (4.1). Then the dif-

ference between the LHS of (4.2) and the LHS of (4.1) can be weakly
negative. Rearranging this difference, it could be
U+ 7)) — Urig+ 7)) + Uz + 7)) + Ulrly + 7.p)

— U+ mfp) — Ulnfy + 773)
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The RHS of (4.3) is negative by Lemma 1; the sign of its LHS is
ambiguous. If the LHS is positive (4.3) is violated. If it is negative, multiply
everything by —1 and rearrange into

—Ur}+n)—K

52 b
— Uz +njp)—Un+np) +Uniy+ns) — K

(44)

where K= [ U(#}% + #%) — U#RE + nlk) — Uk + 7%)]. By Lemma 1, U(n} +
i) < Um,+7nk)+ Urk +n,5) — Uz, + 7;5). Therefore the numerator
is strictly larger than the denominator and because J <1 (4.4) is never
satisfied. Then (4.1) must be more stringent than (4.2). Q.E.D.

Conditions (4.1) and (4.2) are linear in the discount factor, collusive

profits %, and market structure (7% and z,). Therefore, rearranging the
proof one could alternatively state:

(1) “Suppose (...). Then multimarket contact reduces the minimum dis-
count factor at which any given set of profit streams can be supported (...) in
any given set of oligopolistic supergames.”

(i) “Suppose (...). Then, given the discount factor, the set of stationary
profit streams supportable (...) with multimarket contact in any given set of
repeated oligopolies is no smaller (in the sense of inclusion) than the set sup-
portable without multimarket contact. Moreover, there exist 6 and &, with
0<0<d<1, such that for 6 <6< multimarket contact strictly enlarges
the set of supportable profit streams.”

(1)  “Suppose (...). Then, given the discount factor, multimarket con-
tact strictly enlarges (in the sense of inclusion) the set of oligopolistic super-
games in which any given set of collusive profit streams can be supported

(...).”

When each firm faces different opponents playing the market games
independently, the threat available to enforce collusion in each market is
retaliation in that market only. Multimarket contact allows firms to use the
threat of a simultaneous punishment in more markets, which is stronger
than the sum of the independent punishments because a firm being
punished in one market has a higher marginal valuation of profits, there-
fore it values more the losses from punishments in other markets.
Moreover, the threat of a simultaneous punishment ensures that with mul-
timarket contact firms’ optimal deviation is a simultaneous one in all
markets. Because the marginal utility of profits is decreasing, the
simultaneity of the deviation makes short-run gains from deviating less
valuable. Both these effects always facilitate collusion.
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5. EXTENSIONS

5.1. “Increasing Returns” in Cooperation

When firms’ objective function is concave, multimarket contact may
allow firms to sustain collusion in a// markets even when without multi-
market contact collusion could not be sustained in any. To see this, con-
sider the modified Bernheim and Whinston model of Section 3. Collusion
in only one of the existing markets is sustainable if

In(1 + (p™ —¢) Qm™)) —In(1 + (1/2)(p™ — ) Q(p™))

)
0=0 =
> In(1+ (7" —) 0(p™))

(5.1)

It easy to check that 0** > ¢’ > 0*, for any p™, ¢, and Q(). It follows that
when ¢’ > J > J* with multimarket contact the collusive price can still be
sustained in both markets, while without multimarket contact it cannot be
sustained in any of them.!!

5.2. Conglomeration, Mergers, and Collusion

One can argue that it is conglomeration that, by leading firms to operate
in several segregated markets, insures them against too harsh punishments
reducing their ability to sustain collusion. Multimarket contact then
facilitates collusion by restoring such an ability at the pre-conglomeration
level.'”> This interpretation applies as long as the term conglomeration
refers to a situation. When the term refers to the process that leads firms to
became conglomerates, the effect of conglomeration on firms’ ability to
collude is ambiguous. To see this, suppose a firm initially active in only
one market acquires another firm active only in a different market. The
merger guarantees the acquiring firm an independent stream of profits
which makes it less sensitive to punishments, but also less interested in
deviating in its original market. For the marginal merger we can write what
follows.

COROLLARY 1. Suppose firms’ static objective function is strictly concave
in profits, and let o= (U(n¥)— U(z,,))/(URY)— Uln,y)). Then a merger

" This effect depends both on the shape of the objective function and on the structure of
monetary payoffs in the different markets; therefore it is difficult to generalize. However, for
similar enough games/markets the scale effect is present with all most commonly used utility
functions (quadratic, logarithmic, and other hyperbolic CRRA functions with elasticity of
substitution lower than one).

121 thank Douglas Bernheim who suggested this alternative interpretation.
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with a marginally profitable firm—absent multimarket contact—reduces
(increases) the minimum discount factor at which a firm i can sustain collu-
sion in its original market A when aU' (%) + (1 —a) U'(z;y) <(>) U'(nk).

Proof. Before the acquisition the condition for firm i to sustain
collusion in market A is

or, equivalently,

_ Ut Ut
0=0(0)= U(r%)— U(EiA)-

After the acquisition the condition becomes

U +mrp)— Unly + 1)
URY +mp)— Ulmg+ 7'51‘3)'

02 0(n;) = (52)

The marginal acquisition facilitates collusion when

00(m;
Sign {‘(H'B) } <0,
nig=0
that is, when

on
[U(#%) — Ulri) JLUGRYE — Ulza)) ]
—[U(#Y) = U(n) ILURY) — Uri)] <0,

which after a few algebraic manipulations leads to the condition in the
statement. Q.E.D.

Because mergers affect firms’ evaluation of profits for many periods,
firms’ discount factor plays an important role with regards to their effects
on firms’ ability to collude.'?

COROLLARY 2. Suppose firms’ static objective function is strictly concave
in profits. Then a merger with a profitable firm—absent multimarket con-
tact—increases (diminishes) the ability of a firm i to sustain collusive
agreements in its original market when the discount factor is lower (higher)
than a well defined intermediate level 0 <8 < 1.

131 am grateful to an anonymous referee whose comments convinced me to formalize this
implication.
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Proof. A merger with a firm active in market B facilitates collusion in
market A4 if

1 0
_— *N—U#R¥)——— .
5 Ulnt) — UGS = Ulm)

1
<——Un#+ng)—URY+7rp)—

1—9 Uriy+mp). (53)

9
1—0
With a few algebraic manipulations the inequality reduces to

S<d= [Ur}+mnp) — Ulnl) ] —[URE + ) — URY
[Uzr+7rp)—Ur)]—[U#RY + 1) — URE

)]
)T
and 0<d <1 because U’ >0 and U” <0 imply

Uzig+mig) — Ulzmyy) > Uln iy + mip) — Ulny)
> Uy +mip) — URE). QE.D.

6. OTHER INTERDEPENDENT SUPERGAMES

Proposition 1 can be generalized to repeated games other than
oligopolies. When players face simultaneously several repeated strategic
interactions, the material payoffs from (or the outcomes of) some of these
may affect agents’ evaluation of material payoffs from others even though
they are of a completely different nature. Let u,=(u_;, ..., ;) represent
the vector of material payoffs from the n stage-games an agent i plays
simultaneously each time period, and consider the following definitions.

DerFINITION 1. An agent i’s static objective function U is strictly sub-
modular in the stage-games’ material payoffs if, for any two material payoff
vectors u;= (i, .., 1) and u! = (ufy, ..., ) such that neither u;> u; nor
W< !, it holds

U( )+ U( )> U[mln(:uzla Iull) mln(um, :um)]
+ U[max(lu:'lﬂ Iui'll)’ wvey max(lu;na /u;,n)]

Submodularity of a function is a generalization of the concept of sub-
stitutability of its arguments (e.g., Topkis [39]). An alternative—but here
equivalent—generalization of substitutability is that of decreasing dif-
ferences.
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DEerFINITION 2. An agent s static objective function U has strictly
decreasing differences in (g, i;,) if for all (u, uy) and (uf,, (f,) such that
Wi > g and p, > pup, it holds

Ui Wins i — e —n) — Ul Wi 11— 1)

!

< Ui Wiy i —tc—n) — Ul Wins i —1c—1)-

We can now state our most general result (The proof of which is in [35]
and is very similar to the Proof of Proposition 1).

PROPOSITION 2. Suppose agents interact simultaneously in a set of super-
games and their static objective functions are strictly submodular—or have
strictly decreasing differences—in material payoffs. Then “multigame con-
tact” relaxes the necessary conditions for any cooperative outcome to be sup-
ported in subgame-perfect equilibrium by stationary punishment strategies.

Strict submodularity of—and strictly decreasing differences in—the
objective function imply that material payoffs from different games are
“kind of” substitutes. This is sufficient to replicate the effects of concavity
behind Proposition 1.
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