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1 Introduction

Opportunism is an important issue in vertical contracting when a seller of an essential
input contracts with two or more buyers who subsequently compete with each other
in a product market. In such circumstances, Hart and Tirole (1990), O’Brien and
Shaffer (1992), McAfee and Schwartz (1994), and others have shown that a seller who
can make take-it-or-leave-it offers would like to commit publicly to contracts that
maximize overall joint payoff because otherwise it may have an incentive privately to
offer contracts that instead maximize bilateral joint payoffs.! This can lead to rent
shifting among downstream firms and make buyers wary of contract offerings.
Buyers have reason to be wary because, after agreeing to contract terms with
one firm, the seller may then have an incentive to negotiate (or renegotiate) terms
with another firm so as to shift rents from one downstream buyer to another. Unless
the seller can commit not to engage in this kind of opportunism, each downstream
buyer runs the risk of agreeing to contract terms that may leave it worse off, either
in an absolute sense, or relative to its rivals. Since no firm wants to operate at a cost
disadvantage, or make sunk investments if there is little prospect of recoupment, it
may be difficult to align all parties’ interests so as to maximize overall joint payoff.
Many solutions to this problem have been proposed in the literature. Hart and
Tirole (1990) suggest that the seller may want to vertically integrate with its down-
stream buyers, thus bringing all firms under common ownership. O’Brien and Shaffer
(1992) suggest that the seller may want to divide the market into non-overlapping
geographic territories, or, if legal, enforce a common resale price to eliminate the
buyers’ flow payoffs. And McAfee and Schwartz (1994) argue that the fear of oppor-
tunism may explain why a seller would want to commit to uniform contracts across
multiple markets (even if this would be suboptimal on a market-by-market basis).

However, each of these proposed solutions has difficulties. Vertical integration

1See also Cremer and Riordan (1987), O’'Brien and Shaffer (1994), Alexander and Reiffen (1995),
Segal (1999), Marx and Shaffer (2001), and Corts and Neher (2002).



may not be feasible in many circumstances, especially when the downstream buyers
are not dedicated to the upstream firm’s product (e.g., when they sell numerous other
products). Similarly, the assignment of non-overlapping geographic territories may
not be possible or enforceable if consumers are sufficiently mobile. The adoption of
resale price maintenance has legal difficulties and may distort the incentives of the
downstream firms to promote the product or otherwise hinder non-price competition.
And the suggestion of uniform contracts across multiple markets is suboptimal if there
are regional differences in demand so that conditions vary from market to market.

In this paper, we show that when contract terms are observable ex post (after
sunk investments are made but before the downstream buyers compete in the product
market), a simple alternative to these solutions exists: base contracts. We show that
a seller can solve the opportunism problem if, in addition to its privately negotiated
contracts, it offers a base contract that buyers can select in the event of opportunism.

The literature distinguishes between games in which contract terms are unob-
servable (firms never learn the terms of their rival’s contracts) and games in which
contract terms are observable ex post. Yet although both games capture different
aspects of reality,? the distinction is thought not to matter qualitatively because, in
both cases, there exists an incentive for the seller to engage in opportunism (e.g., when
buyers incur sunk investments without knowing each other’s terms, the fact that a
buyer may be able to adjust its quantity choices if a rival’s contract turns out to be
something other than anticipated only mitigates but does not eliminate the seller’s
incentive). As a result, the remedies proposed in the literature (vertical integration,
non-overlapping territories, resale price maintenance) have been the same.

The solution we propose exploits the distinction between the two cases. The idea
is that if the buyers can learn of the opportunism before participating in the product

market (or, in a dynamic setting, soon after the rival signs its contract), then they

2The former may describe situations in which contracts are negotiated frequently and for which
commitment is lacking. The latter may describe situations in which rivals have long-term contracts,
the terms of which buyers come to learn over time (but not before having incurred sunk costs).



will want to choose the contract from their menu of choices that best allows them to
thwart the dissipation of their rents. By choosing the base contract (the contract that
buyers would want to revert to if they detected opportunism) appropriately, the seller
can sufficiently alter its payoff structure to defacto achieve its public commitment.
There is a sense in which there is an obvious remedy to opportunism in games
with ex-post observability—the seller could write contracts in which every provision
in each firm’s contract is specified in advance and in which there are large penal-
ties in the event of breach. However, with uncertainty, this would require complete
state-contingent contracts, which may not be feasible. Alternatively, the seller could
promise not to engage in opportunism by specifying in advance each buyer’s effective
input price. But this would burden the legal system with determining which parts
of the contracts affect marginal incentives and which parts do not, which may be
difficult. For example, the seller might be able to hide its opportunism in things such
as free cases of goods, advertising allowances, or other demand-enhancing programs.
Our solution has two advantages in this regard. First, it is simple. One can
think of the base contract as the seller’s initial contract offer to its buyers before it
privately negotiates discounts with them. To prevent opportunism, the seller need
only allow each buyer to operate under the base contract if it subsequently suspects
opportunism. Second, the solution is easily enforceable. The courts need only uphold
the right of each buyer to operate under the base contract if it chooses. There does
not have to be any inquiry as to whether alleged opportunism did or did not occur.
The rest of the paper proceeds as follows. In Section 2, we describe the seller’s
opportunism problem. In Section 3, we show how the seller can maximize overall
joint payoff by allowing each buyer to choose (after the contracts of all firms become
known) between the base contract or its privately accepted contract. In Section 4,
we illustrate our results using a linear demand example, and we discuss the welfare

implications of offering base contracts. We offer concluding remarks in Section 5.



2 The Opportunism Problem

Suppose an upstream monopolist supplies an essential input to two potential down-
stream firms. The downstream firms use the inputs to produce substitute products
for resale to final consumers. The monopolist produces at constant marginal cost
z > 0 and has no fixed cost. The downstream firms’ costs depend on the terms at
which they can purchase the inputs. For simplicity, we assume the monopolist can
make take-it-or-leave-it offers which consist of wholesale prices and fixed fees.

We model a lack of commitment on the monopolist’s part by treating the offers
as being made simultaneously and “secretly.” In particular, we assume that after the
monopolist publicly announces a base contract, which is observed by both firms, the
monopolist simultaneously offers each firm a “secret” two-part tariff contract. Denote
the monopolist’s individual offer to firm i as the pair (r;, f;), where r; is the wholesale
price of the input and f; is a fixed fee. Denote the base contract as (r®, f°).

Firms simultaneously accept or reject their individual offers. If a firm accepts, it
spends k£ > 0 on relationship-specific assets (k is sunk) and commits to operate under
its contract. If a firm rejects, it exits the market and earns zero. After individual
contract offers are accepted or rejected, firms that have accepted contracts learn of all
offers and decisions. A firm can then either exit or participate in the product market.
If it exits, its continuation payoff is zero but it loses its sunk cost k. Otherwise, it
competes in the product market under the terms of its accepted contract.

We assume the product market equilibrium is unique for any distribution of whole-
sale prices r = (r1,72) in which both firms are active, with firm i’s equilibrium flow
payoff given by m;(r). For r; sufficiently large, firm i’s flow payoff is zero. Otherwise,
if firms ¢ and j are both active, we assume that 7; is decreasing in r; and increasing
in r; for ¢ # j, so that a firm’s flow payoff is decreasing in its own wholesale price
and increasing in the wholesale price of its competitor. We also assume

8271'1'(7‘1, 7"2)

87‘187‘2 < 0’ (1)



which implies that firm 7’s flow payoff is less sensitive to a decrease in its own wholesale

price (does not increase as much) the lower is the wholesale price of a competitor.?
Let ¢;(r) denote firm 4’s equilibrium input demand as a function of the wholesale

prices. Then the monopolist’s flow payoff is Z?Zl(ri — 2)g;(r) and, assuming both

firms are active, the overall joint payoff of the monopolist and downstream firms is

2 2

Ir) =) (ri = 2)air) + Y (milr) — k).

1=1 i=1

In contrast, the joint payoff of the monopolist and firm ¢ excluding fixed fees is

wi(r) = 10(r) — (m;(r) — k), j#i.

We assume I1(r) and w;(r) are twice differentiable, concave in r;, and have the property
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that own price effects dominate cross price effects, i.e.,

92u;
87‘1'67‘3'

for j # i. We also assume the downstream firms’ flow payoffs are symmetric.

That is, given r" and r”, we assume mq (r',r") = ma(r”,17).

Let r* = argmax,>oII(r,7), so II(r*,7*) is the maximum overall joint payoff.
If there are no sunk costs (i.e., & = 0) the monopolist can obtain the joint-payoff
maximum by offering each firm the overall joint-payoff-maximizing contract (r*, f*),
where f* = w(r*,r*) — k.* Tt is a weakly dominant strategy for each firm to accept
its offer, and the monopolist has no incentive to engage in opportunism because any
lower wholesale price offered to firm ¢ would cause firm j to exit the market.

However, if there are sunk costs (i.e., & > 0), a firm will think twice before
accepting its offer because it may stand to lose in the event of opportunism. Because
this is a game of simultaneous offers, a firm must decide whether to accept or reject
its individual offer without knowing the contract offered to its competitor. In a
perfect Bayesian-Nash equilibrium, a firm’s beliefs about the contract offered to its

competitor will be correct, but to pin down how a firm might revise its beliefs about

3Intuitively, a firm benefits from a decrease in its wholesale price in proportion to how much it
produces. In many standard models of competition, the lower a competitor’s wholesale price, the
lower a firm’s output, and therefore the less the firm gains from a decrease in its wholesale price.

4Symmetry allows us to drop the subscript on 7 when all firms have a common wholesale price.



the offer made to its rival, we must specify out-of-equilibrium beliefs. To do this, we
assume passive beliefs.” Under passive beliefs, if a firm is offered a contract other
than its equilibrium offer, it continues to believe that its competitor was offered its
equilibrium contract. Thus, when a firm observes a deviation by the monopolist, it
believes that this was the only deviation made by the monopolist.

We are now able to state the monopolist’s opportunism problem: given passive
beliefs, the overall joint-payoff maximum cannot be supported in equilibrium if £ > 0.
To see this, suppose the monopolist offers firm 1 the contract (r*, f*), and let 75(r1, f1)
be the wholesale price that maximizes the joint payoff of the monopolist and firm 2

given the wholesale price and fixed fee for firm 1 (assuming it is active), i.e.,

Fa(r1, f1) € argmaxus(ry,v) + fi (2)

subject to firm 1’s participation constraint:
7T1(7“1,7“)—f120. (3)

Then, given that firm 2 believes (correctly) that firm 1 has been offered the contract
(r*, f*), and with passive beliefs, the monopolist’s payoff-maximizing wholesale price
to firm 2 is # = 7o (r*, f*) < r*.° Thus, it cannot be an equilibrium for the monopolist
to offer (r*, f*) to both downstream firms because, given it is offering (r*, f*) to firm
1, it can earn higher payoff by lowering firm 2’s wholesale price and raising its fixed fee
to extract the extra surplus: f > f*, where f = mo(r*,7) — k. The monopolist ignores
the reduction in firm 1’s payoff from cutting price to firm 2, an effect internalized
when solving 7*. Ultimately, however, the monopolist’s payoff falls short of the joint-
payoff maximum because in equilibrium each firm will anticipate the monopolist’s
incentive for opportunism and adjust its accept or reject decision accordingly.

In fact, when the firms have passive beliefs, equilibrium contracts must be such

that the monopolist and each downstream firm maximize their joint payoff given the

®See McAfee and Schwartz (1994, p. 219).

6The inequality follows from the fact that k& > 0 implies that (3) is not binding when both firms

have the contract (r*, f*), and the concavity of ug implies that 8“2éil’r*) = 6ng*2,r*) — amgr;r*) < 0.
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wholesale price and fixed fee of the other downstream firm, i.e., the wholesale prices
must satisfy u(ry,re) > uy(r], r2) and us(ry,79) > us(ry, rh) for any %, i € {1,2}.
The equilibrium wholesale prices in this case have been referred to by McAfee and
Schwartz (1994) as the pairwise-proof prices. More formally, we say that the vector
of wholesale prices r’ = (r},7%) is pairwise-proof if ] € argmax,>u;(r,r5) and
ry € arg max,>o uz(r}, 7). Our assumption of symmetry ensures that r{ = r5 = r?.
Letting f? = 7 (r?,r?) — k, it follows that 75(rP, f?) = rP. Thus, if firm 1 has
the contract (r?, f?), then the monopolist can do no better than to offer firm 2 the
contract (rP, fP), and vice versa. The pairwise-proof wholesale prices are generally

well below the joint-payoff-maximizing wholesale prices,’

resulting in ultimate gain
for consumers in the form of lower retail prices, but lost profit for the monopolist.
The monopolist’s failure to obtain the joint-payoff maximum in this and similar
settings is well known, and the result has sparked an interest in how the opportunism
problem might be solved. Several remedies have been proposed. For example, it has
been suggested that the monopolist might want to vertically integrate in order to
internalize all profit incentives (Hart and Tirole, 1990), impose non-overlapping geo-
graphic territories on its buyers in order to make their payoffs independent (O’Brien
and Shaffer, 1992), or refrain from customizing contracts across markets in order to
assuage its downstream firms’ fears of opportunism (McAfee and Schwartz, 1994).
However, the use of the initial public offer as a potential solution has gone unno-
ticed. Indeed, in the game considered above, the initial offer plays no role in the equi-
librium outcome. In discussing the case of games with ex-post observability, McAfee
and Schwartz (p. 218) note that commitment is a problem even if firms eventually
learn of the other’s contract because of the usual difficulties with complete contracts:
“To retain flexibility, the monopolist thus may assure each firm only about the terms
of its contract (subject to bilaterally acceptable renegotiation). Initial offers, even if

public, would then convey little about what rivals’ costs ultimately will be.”

(r?,r?)

"To see this, note that %:;’rp) = 0 implies that on ors — > 0, which implies that r? < r*.



3 The role of base contracts

In this section, we show that the opportunism problem has a simple solution, one
that highlights the role of the initial public offer, i.e., the base contract. As before,
the monopolist first announces a base contract (r’, f°), which is observed by both
firms. Then the monopolist simultaneously offers each firm a “secret” two-part tariff
contract. As before, firms simultaneously accept or reject their individual offers. If
a firm accepts its offer, it spends £ > 0 on relationship-specific assets but commits
only to operate under its secret contract or the base contract. If a firm rejects its
offer, it can choose to operate under the base contract (and pay k£ > 0) or it can exit
the market and earn zero. After individual contract offers are accepted or rejected,
all contract offers and the decisions are observed. Firms then simultaneously choose
under which contract to operate (if any) and participate in the product market game.

With this slight modification, and assuming firms have passive beliefs, it follows
that the monopolist can obtain the joint-payoff-maximizing outcome in equilibrium.
To see this, suppose the monopolist offers a base contract (r’, f°) with a high wholesale
price and low fixed fee (r® > r* and f* < f*) such that a firm operating under the

base contract (r’, f*) has positive payoff if the other firm operates under (r?, f?),

i (r’r?) — o —k >0, (4)
and zero payoff if the other firm operates under (r*, f*),

m(r’ ) — fP—k=0. (5)

(Note that by symmetry, (5) implies mo(r*,r%) — f° — 0.) Then suppose the
monopolist offers (r*, f*) individually to each downstream firm.

It is a weakly dominant strategy for each firm to accept its individual offer. In
equilibrium, firm 1 believes that firm 2 is offered the contract (r*, f*). Thus, firm 1
believes that if firm 2 operates, it must be under either (r*, f*) or (%, f*). Because

T (P r*) = f* =k =0, m(r®,r?) — f* — k > 0, and m,(r’, 00) — f* — k > 0, firm 1

8



can obtain a nonnegative payoff by operating under the base contract, regardless of
whether firm 2 operates under (r*, f*), (r®, f°), or not at all, and similarly for firm 2.
Once both firms accept the contract (r*, f*), it is an equilibrium of the contin-
uation game (in weakly dominant strategies) for both to operate under the terms
(r*, f*)—given that its competitor operates under (r*, f*), a firm is indifferent be-
tween operating under (r*, f*) and (7%, f®). And if its competitor operates under
(%, f*), a firm earns strictly higher payoff operating under (r*, f*).8 In this equilib-
rium, the monopolist gets a payoff of I1(r*, 7*) and overall joint payoff is maximized.
It remains to show that the monopolist cannot earn higher payoff by acting oppor-
tunistically. We sketch the intuition here and leave a formal proof to the appendix.
Suppose the monopolist were to offer (r*, f*) to one firm and the opportunistic con-
tract (7, f), to the other firm (where # < r* and f > f*, as depicted in Figure 1).
Then, each firm will accept its offer given its belief that the other has received (r*, f*),
and once both firms accept their offers, it is an equilibrium of the continuation game
(in weakly dominant strategies) for the first firm to operate under the base contract
(%, f*) and for the second firm to operate under the opportunistic contract (7, f ).
To see this, note that if the first firm operates under (7*, f*) then the second firm
is indifferent between operating under (7, f) and (r®, f?) (its payoff in both cases is
zero). If the first firm operates under (r?, f°), then the second firm earns strictly higher
payoff operating under (7, f ).2 Thus, it is a weakly dominant strategy for the second
firm to operate under its opportunistic contract. In this case, we see from Figure
1 that if the second firm operates under the opportunistic contract, then because
(%, £°) is in the shaded area denoting contracts that give the first firm higher payoff
than (7*, f*) when the second firm operates under (7, f ), the first firm strictly prefers

to operate under the base contract (r°, f°) rather than under the contract (*, f*). In

8To see this, note that if firm 1 operates under (r?, f*), firm 2’s continuation payoff under (r*, f*),
7o (r?, r*) —ma(r*, v*)+k, is greater than its continuation payoff under (r°, %), mo(r%, 70) —mo(r*, %)+

2
O ma(r1,ra) gifglr’;?) < 0 implies that mo(r®, 7*) — ma(r?, 7) > 7r2(r*A, ) — ma(r*, rP).

9The reasoning is the same as in the previous footnote, with (7, f) substituted for (r*, f*).

k, because
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Figure 1: Illustration of the relation of the base contract to the opportunistic
contract and the overall-joint-payoff-maximizing contract.

A

other words, if the monopolist were to offer one firm the contract (7, f), the rival firm
on seeing this deviation would choose to operate under the base contract, thwarting
the dissipation of its rents. The monopolist’s opportunistic behavior is prevented by

choosing a base contract that makes opportunism unprofitable.

Proposition 1 If each firm s allowed to operate under either its privately accepted
contract offer or the base contract after observing its competitor’s terms, then there

exists an equilibrium with passive beliefs in which overall joint payoff is maximized.

Proof. See the Appendix.

It is widely believed that in games with ex-post observability, as in games with un-
observable contract terms, the monopolist cannot obtain the joint-payoff-maximizing

outcome in equilibrium when secret discounts are possible and offers are made simul-

10



taneously. In contrast, Proposition 1 implies that a key distinction should be made
between these two games. When contract terms are observable ex post, a slight mod-
ification in which the monopolist allows each buyer to revert to the base contract in
the event of opportunism solves the opportunism problem. Instead of offering a base
contract of (r*, f*) and then trying to guard against opportunistic discounting,'” the
monopolist offers a base contract with a relatively high wholesale price (r® > r*) and
a relatively low fixed fee (f* < f*) and then offers the joint-payoff-maximizing con-
tract individually to each firm. Opportunism is prevented because if the monopolist
were to deviate from (7*, f*) with one downstream firm in a way that would increase
its payoff if the rival downstream firm were to operate under (r*, f*), the rival firm

would simply switch to the base contract, making the deviation unprofitable.

4 Percentage discounts and welfare implications

To understand the welfare implications of base contracts, and to compare the magni-
tude of discount from r° to 7*, it is useful to consider a linear demand example. This
allows us to sign the welfare effects of moving from a situation in which base contracts
are not feasible, and the best the monopolist can do if it sells to both downstream
firms is to offer the pairwise-proof wholesale prices, to a situation in which base con-
tracts are feasible. It also allows us to calculate the range of values for the base
contract such that the equilibrium outcome is for the monopolist to offer the contract
(r*, f*) as a “secret discount” and for both firms to operate under this contract.

For the purposes of our example, we assume that the monopolist’s input is trans-
formed into final output in fixed proportions, and we let consumer demand for firm

i’s product be z;(p1,p2) = a — 2p; + p3_;, for i € {1,2}, where demand for firm i’s

1The monopolist cannot obtain the joint-payoff-maximizing outcome by offering (r*, f*) as the
base contract. To see this, note that it is not an equilibrium for the monopolist to offer (r*, f*) as
the base contract and (r°, f°) individually to each firm because given the firms’ passive beliefs, the
monopolist could profitably deviate by offering instead the opportunistic contract (7, f ) to firm 2 and
an unchanged contract (r*, f*) to firm 1. Each firm would be “surprised” by its out-of-equilibrium

offer, but each would accept it given its belief that its rival had been offered (r°, f°).

11



product is decreasing in its own price and increasing in its rival’s price, with own

effects dominating cross effects. In this case, we can write firm ¢’s payoff as

(pi — 7)) (@ — 2p; + p3—;) — fi — k.

Assuming the firms compete in prices, firm ¢’s Nash equilibrium price is

% 5a + 87“1' —+ 2T3—i

Substituting in for p}(r), we can solve for firm ¢’s equilibrium input demand,

. 2(5@ — 7’/“1' + 27“3,1)

¢i(r) = x;(pi(r), p3(r)) = 5 :

firm ¢’s equilibrium flow payoff,

2(5& — 77’1' + 27‘3_1')2
225 ’

T (I‘) =

the overall joint payoff of the monopolist and downstream firms,

2 2
2(5a — Tr; + 2r3_;) 2(5a — Tr; + 2r3_;)?
f(r) = ) (ri=2) 5 +Z< )
p i=1

and the joint payoff of the monopolist and firm 7 excluding fixed fees,

2
2 — Tr: 4 Qra 2 — Tr: 4 7. )2
ui(r) = Z(Tz ) (ba — Tr; + 2rs_;) N (5a — Tr; + 2rs_;)

15 225

— k.

i=1
Using symmetry, we find that the overall-joint-payoff-maximizing contract is

() = (a—zi’)z’ (a—8z)2 _k)’

the payoff-maximizing contract with the pairwise-wise proof wholesale prices is

p ooy (@1 152 25(a —2)*
o) = (g B ),

the payoff-maximizing opportunistic contract given (r*, f*) is (7, f), where

13a+99z . 27(a—2z)?
12 if k > =5

£(—13a+154/(a — 2)?> — 8k + 21z), otherwise,

12



and the corresponding opportunistic fixed fee, mo(r*, ) — k, is

25(a—z)? 27(a—z)?
P =k if k> =5

= (—212k + (65(a —z)— 63\/(a—z)—2—8k> (a — z)> , otherwise.

There are two possible expressions for the opportunistic wholesale price and fixed fee
because it is defined as the solution to a constrained optimization problem (see the
program in (2) and (3)) and the constraint can bind. In what follows, it will be useful

to define the unconstrained opportunistic wholesale price, 7 = 13‘1;2992.

4.1 Percentage discounts

In this subsection, we calculate the range of values for the base contract such that the
equilibrium outcome is for the monopolist to offer contract (r*, f*) as a “secret dis-
count” and for both firms to operate under this contract. We then compare the lower
bound of this range to r* to gain a sense of the percentage discount the monopolist
must offer each firm in order to support the joint-payoff maximum. In our example,
we find that the minimum percentage varies from zero to approximately 14%.

We begin by noting that the set of feasible base contracts must satisfy three
conditions. First, the base contract must give a firm positive payoff when its rival has
wholesale price 7°, i.e., w1 (r®,7?) — f® —k > 0. Second, the base contract must extract
all surplus from a firm when its rival has wholesale price r*, i.e., w1 (r®, r*)— f°—k =
Third, it must be that the monopolist’s payoff is higher if both firms have contract
(r*, f*) than if one firm has contract (r/, f) such that v’ < r* and f" = 7, (r',r*) — k,

and the other has contract (r, f°), i.e., for all ' < r*, it must be that
O r*) > (' = 2) (', 7°) + f + (r° = 2)qu (v, %) + f2. (6)

Using the definition of the unconstrained opportunistic wholesale price, 7, it is suf-
ficient for (6) that the inequality is satisfied when r' = #“. Thus, substituting in
=7 f = (P r*) — k, and f° = mo(r*, r®) — k, it is sufficient that

H(T*,T*) > (Ifu - Z) ql(fuﬂnb) + 71—1(72117 7"*> + (rb - Z)q2(fu7rb) + 7T2(7”*,7“b) — 2k. (7)

13



The inequality in (7) defines a lower bound on 7°, denoted 7°, where

L, 139a+ 15(a — 2)v/2633 + 2997z
= :
3136

Let f° = my(r*,7*) — k. Then we know from (6) and (7) that when the monopolist

uses a base contract of (7°, f°) and offers contract (r*, f*) to each firm as a “se-

cret discount,” it can obtain the joint-payoff-maximizing outcome. In this case, the

7

monopolist’s “secret discount” involves a percentage discount in wholesale price of

P 784(a + 3z)
™ 139a + 15(a — 2)v/2633 + 29972

The percentage discount is a function of the vertical intercept of demand a and the
monopolist’s marginal cost z. For example, if we normalize the intercept term to one

and set the monopolist’s marginal cost to zero, then the required discount is 14%.!!

o —r*
b

More generally, we can graph as a function of a single parameter by letting
z = Aa, where A € [0, 1]. Thus, A measures whether the monopolist’s marginal cost
is low or high relative to the size of the market. (To construct the graph below, we

also set a = 1.)

=b_ % .
L= as a function of A.

Figure 2: Graph of

T

(a—2)?

<, so that overall joint payoff is maximized when

Because we assume k <

both firms operate, we set k = 0.01 and consider A € [0, \], where A = 0.717 (X is

HTf a =1 and z = 0, the joint-profit-maximizing outcome can be achieved with a base contract
of (7, f*) = (0.29,0.107 — k) and “secret discounts” to each firm of (r*, f*) = (0.25,0.125 — k).
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such that k = @ when k£ = 0.01 and a = 1). In this case, Figure 2 shows that
when z is small relative to a, i.e., A = 0, the contracts offered to the firms individually
will involve a substantial (approximately 14%) discount relative to the base contract.

But as z increases relative to a, the required discount monotonically decreases.

4.2 Welfare implications

To consider the welfare implications of base contracts, we need to know what would
happen in their absence. Previous literature has suggested that the monopolist might
resort to vertical integration, non-overlapping geographic territories, or resale price
maintenance as a way of solving the opportunism problem. To the extent that these
options are feasible, the monopolist will choose the option that minimizes its trans-
actions costs. Thus, the welfare effect of base contracts depends on the transactions
costs associated with each option. If one of the other options entails lower trans-
actions costs, then base contracts will not be observed and there is no welfare loss
associated with them. On the other hand, if base contracts are observed because they
entail the lowest transactions costs, then it must be that they are welfare improving.

A more interesting comparison occurs when the other options are not feasible
but base contracts are feasible. In this case, one of two outcomes are possible in the
absence of base contracts. Either the monopolist will sell to both firms at the pairwise-
proof wholesale prices, or it will sell to only one firm (if necessary, the monopolist
can give this firm an exclusive territory contract) at a wholesale price equal to z.

If the monopolist would sell to both firms at the pairwise-proof wholesale prices,
then base contracts necessarily decrease welfare (retail prices are higher when whole-
sale prices are r* than when they are r?). However, if the monopolist would sell to
only one firm, then the effect of base contracts on welfare is more complicated. In
addition to affecting retail prices, which may be higher or lower when the monopolist
sells to both firms than when it only sells to one firm, the use of base contracts would

then also increase the number of firms selling the monopolist’s product.
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Let II(r*,r*) be the maximized overall joint payoff, II(z, 00) be the monopolist’s
payoff if only one firm operates, and let II(r?,77) be the monopolist’s payoff under

the pairwise-proof contracts. Then, in our linear demand example, we have

2
(r*, r*) = (a=2) — 2k,
2
)2
[I(z,00) = Sla—2) k,
8
and
15(a — 2)?
[(r?,r?) = ——— — 2k.

It follows that for all A < A, TI(r*,r*) > max {II(z, 00), II(r?,7P)} , and for all
A >\ (z,00) > max {II(r*, r*), II(r?,r?)} . Tt also follows that there exists \' < A
such that for A\ < X, II(r?, rP) > TI(z, 00) and for A > X, TI(r?, r?) < TI(z, c0),'? which
implies that the monopolist prefers to have both firms operate under the pairwise-

proof contracts rather than have only one firm operate if and only if A < ).

II(r*, r*) II(r*, r*) I1(z, 00)
> [I(rP, rP) > [1(z, 00) > II(r*, r*)
> I1(z, 00) > TI(rP, rP) > [I(rP, rP)
| | | |
0 N A 1

The interesting case occurs when \ € (X, 5\) , in which case the monopolist would
sell to only one downstream firm to combat the opportunism problem if the use of
a base contract was not feasible, but if the use of a base contract were feasible, the
monopolist would use it, and in equilibrium both firms would operate under the
contract (r*, f*).

If there were no opportunism problem, the monopolist would sell to both firms for

A < X and sell to only one firm for A > \. But with the opportunism problem, if base

2In our numerical example with a = 1 and z =0, X' = 0.673.
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contracts are not feasible, the monopolist sells to only one firm for all A > X', which
is a larger range of parameter values than if there were no opportunism problem.
We can now fully characterize the welfare implications of base contracts. Under
the pairwise-proof contracts, both firms charge a retail price of %. When both
firms have contract (r*, f*), both firms charge a retail price of %, which is also the
retail price when only one firm operates with a wholesale price of z. Thus, given

opportunism, the retail outcome with and without base contracts is as follows:

A< N N <A<

no base contracts | p = %, 2 firms | p= %, 1 firm

, 2 firms

base contracts | p =12, 2 firms | p = 142

As the table above shows, base contracts decrease welfare when A < )\ (because
it causes retail prices to increase with no change in the number of firms selling the
monopolist’s product), but base contracts increase welfare when X' < A\ < A (because
more firms are selling the monopolist’s product and there is no effect on retail prices).
These results are surprising because it is often thought that the kind of opportunism
considered in this paper is good for welfare (because r’ < r* and so opportunism
can lead to lower retail prices). Instead, we find that when possible changes in
market structure are considered, this is not always the case. For example, if the
monopolist were to respond to the opportunism problem by selling to only one firm,
then consumers would have less choice than they would otherwise, and welfare might

be higher if the monopolist were able to use base contracts to eliminate opportunism.

5 Conclusion

We have established that an upstream monopolist can achieve the joint-payoff max-
imum by allowing its downstream firms to operate under a base contract if they
suspect opportunism. In effect, each downstream firm is given the choice of operat-

ing under one of two contracts, its individually offered contract or the base contract.
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If the firms learn of their rival’s terms before participating in the product market, and
if they suspect opportunism, then they will want to choose the contract from their
menu of contract options that best allows them to mitigate their loss. By choosing
the base contract and individually offered contract appropriately, the monopolist can
sufficiently alter its payoff structure to defacto achieve its public commitment.

We have also established that the use of base contracts to solve the opportunism
problem need not decrease welfare because it may result in an increase in the number
of firms selling the monopolist’s product, which increases consumer choice. In the
absence of base contracts, we have shown that the monopolist may resort to cutting

back on the number of downstream firms it serves, and this can harm consumers.
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A Appendix: Proofs

Proof of Proposition 1. Let r® be sufficiently large that m(r® ry) = 0 for all 7, <
r*, and let f° = my(r® 7*) — k. Suppose the monopolist offers a base contract of
(7%, f) and then offers each firm the contract (r*, f*). As discussed in the text, it is
a weakly dominant strategy for each firm to accept the monopolist’s offer, and it is
an equilibrium of the continuation game for both to operate under contract (r*, f*),
giving the monopolist a payoff of TI(r*,r*).

Taking the base contract (r®, f°) as given, suppose the monopolist can profitably
deviate by offering (r}, f1) and (74, f}). Profitability of the deviation implies that
at least one firm has negative payoff and that both firms operate (if only one firm
operates, its payoff is bounded below by 71 (7%, 00) — f®—k, which is positive). Suppose
firm 1 rejects its offer. Because firm 1 operates, it must have nonnegative payoff and
operate under (r’, f*). Given this, firm 2’s payoff is bounded below by o (r®, r?) —
f* — k > 0. Thus, both firms have nonnegative payoff, a contradiction. A similar
contradiction results if firm 2 rejects its offer. Thus, both firms accept their offers,
and each firm operates under either the contract offered to it or the base contract.
Because the firms have positive payoff when they both operate under (r°, f*), at least
one firm must operate under the deviation contract offered to it.

Suppose firm 1 operates under the base contract. Then firm 2 operates under

(14, f3) rather than (r®, f*), so it must be that

T(r', r5) = (m(r', ) = f* = k) = (ma(r®, ) — f3 — k)
< CTL(r, rh) — o (b, rh) + mi (b, ) — wa(r® rP) 4 mo(r*, r?)
= TI(r}, 7)) — mi(r®, 7)) — ma(r®, r?)
< I(r*,r")
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where the first inequality uses the definition of f” and (A.1) and the equality uses the
definition of r’. Because the monopolist’s payoff is less than II(r*, 7*), the deviation is
not profitable, a contradiction. A similar contradiction arises if firm 2 operates under
the base contract. Thus, it must be that both firms operate under their deviation
contracts.

If min {r}, 75} > r*, then firm 1’s payoff is bounded below by 7, (r®,r4) — fb — k,
which is positive, and similarly for firm 2, a contradiction. Thus, min {r], 75} < r*.

Suppose 5 < r*. Because firm 1 operates under (r{, f{) rather than (r°, f%),

7T1(7”,1, T/2) - f{ > 71—1(7017> T/2) - fb = 71—1(7nba Té) - ﬂ-l(?ﬂba 7"*> + k. (AQ)
Because firm 2 operates under (1}, f3) rather than (r®, f?),

ma(ry, 1) = fo = ma(rh,10) = f* = ma(ry,r?) — mo (1, 1°) + k. (A.3)

In this case, the monopolist’s payoff is

— m(r%,rh) + mi(r®, r*) — ma(rh, %) + o (r*, 1)

- 7T2(T/17 Tb)

IN
=
—~ —~ — —
3
=
-
o
S~— ~— N~— ~—

< 11

where the first inequality uses (A.2) and (A.3) and the equality uses the definition of
r® and 7, < r*. Once again since the monopolist’s payoff is less than II(r*, 7*), we have
a contradiction. A similar contradiction arises if r; < r*. Thus, given base contract
(%, f*), there is no profitable deviation in the continuation game. To complete the
proof, suppose the monopolist can increase its payoff by choosing a base contract
other than (r®, f%). Then at least one downstream firm has negative expected payoff

in the equilibrium of continuation game, which is a contradiction. Q.E.D.
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