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I. Introduction

Price promotions are short-term price discounts
offered by retailers. These price cuts are often
supported by manufacturers in the form of trade
deals. Most of the existing literature on price
promotions (Varian 1980; Narasimhan 1988;
Raju, Srinivasan, and Lal 1990; Rao 1991; and
Agrawal, in press)! interprets a mixed strategy to
offer an explanation for price promotions. These
analyses are typically conducted in the context
of competing firms selling one product to satisfy
the demand of a heterogeneous consumer base.
Since there is no equilibrium in pure strategies,
these authors employ a mixed strategies equilib-
rium framework. The characterization of the
equilibrium probability distribution over a range
of prices is viewed as promotions and is assumed
to be implemented over a large number of pe-
riods where the demands over subsequent pe-
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We study retail price
promotions and manu-
facturer trade deals in
markets with exclusive
dealing. We find that
models that do not
account for the exist-
ence of retailers over-
estimate the depth of
promotions. We then
compare the price
promotions outcomes
of markets with and
without exclusive deal-
ing. We also evaluate
whether exclusive deal-
ing can be an equilib-
rium outcome and find
that, under certain con-
ditions of the model,
the equilibrium is for
manufacturers to dis-_
tribute through several
retailers, even though
their profits might end
up lower than if each
retailer carried only
one product.
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riods are independent of each other. Agrawal (in press) extends these
analyses to include a retailer which carries both brands but does not
incorporate retail competition.

In this article we build on this literature by extending the model to
include multiple retailers and evaluating the possibility of exclusive
dealing. Exclusive dealing may be important in several markets where
there are price promotions, and even though exclusive dealing has
been justified on the grounds of existing service externalities among
retailers (e.g., Telser 1960), it is important to evaluate its impact on
the price promotion intensity. The introduction of intermediaries, that
is, retailers, between the manufacturers and the consumers also has
important implications for price promotion strategies, as can be seen
below.

We start in Section II by obtaining the equilibrium in a market with
exclusive dealing. Section III then presents the results without exclu-
sive dealing, and Section IV evaluates the impact of exclusive dealing
on the price promotion intensity and on the equilibrium payoffs of
retailers and manufacturers. Section V studies whether exclusive deal-
ing can be a distribution outcome, and finally Section VI discusses
several testable empirical implications and presents some concluding
remarks.

II. Exclusive Dealing

In this section we restrict our attention to the case in which retailers
sell only one product. We model the competition at the wholesale and
retail levels as follows: there are two manufacturers, A and B, which
sell their products, respectively, through retailers A and B. Without
loss of generality let us assume that the manufacturers have zero mar-
ginal costs of production and that the retailers have zero marginal costs
of selling the products. The manufacturers set the prices of sale to the,
retailers, w, and wg, and the retailers set the prices of sale to the
consumers, P, and Pg. Following Varian (1980) and Narasimhan
(1988), there are three segments of consumers: one, of size S, buys at
the lowest retail price; the other two, of size R, are retailer-loyal seg-
ments and buy respectively from retailers A and B.?

Each consumer has a reservation price r. We compute the subgame
perfect equilibrium in retail and wholesale prices in the case in which
manufacturers set the wholesale prices simultaneously, and retailers
set the retail prices simultaneously after the manufacturers have set
the wholesale prices. That is, the sellers (and not the buyers) are al-

2. As it is made clear below, R represents the consumers loyal to that retailer, or to
that retailer-manufacturer combination. The results presented here generalize to any
other form of demand structure where there is a positive mass of S consumers.
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ways the ones setting prices (before they know their demand). In the
same way as retailers cannot change their prices after the realized
demand by consumers, manufacturers cannot change their prices after
the realized demand by the retailers. This approach is typical in the
analysis of manufacturer-retailer relationships (since Spengler 1950).°
Finally, each retailer only knows about the wholesale price of the
manufacturer from which it buys. Figure 1 presents a diagram of the
market relations.

We look for a symmetric equilibrium where the manufacturers use
a mixed strategy with cumulative distribution H(w), and the retailers
use a retail price which is a strictly increasing function of the wholesale
price they pay, g(w). Then the expected profit of a retailer setting a
price P and being charged a price w by its manufacturer is

(S + R) (P~ w){l — H[g"'(P)]} + R(P — w)H[g~'(P)].
The retailer sets the price P that maximizes its expected profit given
w. Differentiating, equalizing to zero, and using the restriction for sym-
metric strategies yields the differential equation

[% +1 - H(w)] g'w) — (P —-wH'(w) =0. 0))

Now, using the fact that the g(w) is assumed to be strictly increasing,

3. See also Tirole (1988), p. 174. An alternative would be for the wholesale prices to
be contingent on demand or negotiated between the manufacturer and the retailer after
demand has been observed. This alternative would, however, be even less appealing if
the retailers buy (and get) the products from the manufacturers before selling them to
the consumers, a relatively general practice.
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Fic. 2.—Retailer pricing strategy for single-product retailers

we can recall Varian to note that the pricing strategies of the manufac-
turers are mixed and are as follows:

1 forw >r,
_R(r—w) Rr
Hw) = 1 Sw fOI‘S n R =wW=r, (2)
0 forw < L.
S+ R

We can then solve (1) (using the restriction that g(r) = r) to get the
pricing strategy of the retailers:

P=w + 1og£), 3)

which is strictly increasing in w (as shown in fig. 2). This yields the
first result of the article.

ProrosiTioN 1. The subgame perfect equilibrium of the single-:
product retailers case has the manufacturer following the pricing strat-
egies in (2) and the retailers following the pricing strategies in (3).

Note first that we get the usual result that with middlemen there is
less competition, and the profits of the vertical structure are greater
(see, e.g., McGuire and Staelin 1983; Moorthy 1988; or Coughlan and
Wernerfelt 1989). In this case, retail prices are greater, that is, the
depth of promotions is smaller, and demand remains the same. To see
this, note that the equilibrium without retailers is exactly equal to the
wholesale prices equilibrium and that the retailer always has a positive
gross margin.

Second, note that the range of retail prices in equilibrium is smaller
than in the case in which no retailers were considered. To see this,
note that with no retailers the lowest retail price being charged is equal
to the lowest wholesale price being charged in the case with retailers
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and that the retailers always have a positive gross margin for wholesale
prices below r.

Third, there is pass-through of the trade deals offered by the manu-
facturers, but the percentage markup set by the retailer is increasing
in the trade deal being offered, that is, the percentage of retailer’s
pass-through is less for large trade deals. As the wholesale price de-
creases, the retailers have a higher incentive to pocket these trade
deals and not compete as intensely for the price-sensitive consumers.
The percentage markup is log r/w, which is decreasing in w.

Fourth, as in the Varian and Narasimhan models, the depth of pro-
motions is greater the greater the price-sensitive segment and the
smaller the retailer-loyal segments (straightforward from the manufac-
turers’ mixed strategies).

Most of the above results are fairly intuitive and not surprising. The
next result, which does not fall into this category, is as follows:

CoroLLARY 1. Trade deals occur more frequently than price promo-
tions.

This result has face validity in the sense that retailers do not com-
pletely pass through all trade deals and buy most of the goods on deal.
To see this formally, note that the density function of the wholesale
prices is decreasing in the whole domain, that is, deep trade deals
occur very frequently (to confirm this, differentiate H(-) twice with
respect to w). The density function of retail prices is increasing close
to the reservation price (where it tends toward infinity). It is increasing
in the domain if and only if the segment of retailer-loyal consumers is
small compared with the segment of price-sensitive consumers (the
formal condition is (R + S)/S =< exp('»)). Otherwise, the density func-
tion of retail prices is decreasing for the low values of the retail prices.
To see this, just differentiate H(-) twice with respect to P. Given these
results, we can say that retail price promotions occur less frequently
than trade deals and, when they do occur, they consist of significant
price reductions. This result is related to what was stated above: the
introduction of intermediaries softens the competition ‘at the retail
level. Figure 3 presents density functions for wholesale and retail
prices.

Finally, note that the market equilibrium of proposition 1 is unique.
To see this, note first that in equilibrium the manufacturers will always
play mixed strategies and the retailers will always play pure strategies.
The retailer equilibrium would be in mixed strategies if the manufactur-
ers played pure strategies, for example, w, < wy. Then manufacturer
B would find it in his best interest to deviate and charge either wy —
€ (with € > 0 and small) or r. This implies that the manufacturer equilib-
rium is in mixed strategies (and it can be shown that the mixed strate-
gies do not have any mass points and Hp{gz'lg.(W)} = H,{g;!
[g4(W)]}, for all w).
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Fic. 3.—Price density functions for single-product retailers

Now, because the manufacturers play mixed strategies (without
mass points) in equilibrium, and each retailer only knows about the
wholesale price being charged to her, the retailers’ strategies have to
be in pure strategies (the mixing of the competitor would have to be a
function of the wholesale price of the retailer, which the competitor
does not know).* Finally, the functions g, (w) and gz(w) can be shown
to be strictly increasing, and because the system of first-order ordinary
differential equations resulting from each retailer maximizing its profits
is well-behaved, that is, g} (w) and gg(w) are bounded in the relevant
range, it has a unique solution, the symmetric one presented above
(see, e.g., Tenebaum and Pollard 1963).

III. No Exclusive Dealing

Let us now consider the case where manufacturers sell their products
to both retailers. There are two manufacturers, A and B, and two
retailers, 1 and 2. The manufacturers set the prices at which they selt
to the retailers, w, and wpg, and the retailers set the retail prices, Py,
and Py, (for retailer 1), and P,, and P, (for retailer 2). The manufactur-
ers do not price discriminate between retailers. This could be justified
by the existing nonprice discrimination antitrust laws. Figure 4 illus-
trates the market situation.
We need to consider now seven segments of consumers:

One segment, of size S, consists of the price-sensitive consumers.
They buy the product that has the lowest retail price (P4, P, Pass
or Pg,).

Two segments, each of size R, consist of the retailer-loyal consum-

4. The retail market equilibrium would be in mixed strategies if the retailers knew
both wholesale prices in the market.
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ers (one segment per retailer). They always go to the same retailer,
and once there, they buy the product at the lowest price.

Four segments, each of size I, consist of price-insensitive consum-
ers, loyal to a certain manufacturer-retailer pair (one segment per man-
ufacturer-retailer pair).

The relation of these market segments to the ones of the previous
section is straightforward. The segment of the price-sensitive consum-
ers (segment S) is exactly the same. The segment of the so-called
retailer-loyal consumers of the previous section (segment R) here has
to be segmented further for (i) consumers who are loyal to a retailer
but once there buy at the lowest price (segment R), and (ii) consumers
who are loyal to a retailer-manufacturer pair (segment I). We then
have R + I = R.’ All consumers have reservation price r.

We look for the subgame perfect equilibrium where manufacturers
set wholesale prices simultaneously and before the retailers set the
retail prices, also simultaneously. We restrict our attention to symmet-
ric equilibria.

The strategy to compute the equilibrium is as follows. First, we

5. Note that the size of the total market increased from § + 2R + 2Ito § + 2R +
41. This is because, in the previous section, two types of consumers who were loyal to
a retailer-manufacturer pair did not have their product available. These consumers buy
only if the product they want at the retailer they want is available at a price below
their reservation price. Another type of consumer we could have considered is the
manufacturer-loyal consumer, i.e., the consumer who is loyal to a certain manufacturer
and shops around among retailers for the best deal. Introducing this type of consumer
into the analysis would complicate it substantially in terms of the purpose of this article,
without changing the flavor of the results. The analysis of the multiple-product-retailers
case with this type of consumer can be seen in Lal and Villas-Boas (1993).
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compute the equilibrium in the retail market for all the pairs (w,, wpg).
Second, we find the equilibrium in (w,, wg) given the retail market
equilibrium that follows.

Consider the retail market equilibrium. Note first that each retailer
only wants to cut prices because of the price-sensitive consumers (S).
Then, it is only the price of the lowest-priced brand of each retailer
that matters in attracting this type of consumer. So, the price of the
highest-priced brand is always going to be r, and the highest-priced
brand is the one that received the smallest trade deal. For the lowest-
priced brand (the brand that received the greatest trade deal), if a
retailer offers the smallest price promotion in the market, it gets a
demand on that brand of I + R; if a retailer offers the greatest price
promotion, it gets an additional demand. These are exactly the condi-
tions of the Varian framework, and the equilibrium is of the same type
(and is unique; see Baye, Kovenock, and Vries 1992).

Consider now the manufacturer market. Given the equilibrium in
the retail market, the manufacturer that offers the smallest trade deal
gets a demand of I, and the manufacturer that offers the greatest trade
deal gets a demand of I + R + S. These are again exactly the condi-
tions of the Varian framework, and the equilibrium is also of the same
type (and unique). The following proposition states these results.

ProrosiTioN 2. In a market where there is no exclusive dealing the
retail market equilibrium has the price of the brand that received the
smallest trade deal, B, at r, and the price of the brand that received
the greatest trade deal, A, is played as a mixed strategy between
[ + R)r + Sw,l/d + R + §) and r, with cumulative probability
distribution F(P,) = 1 — [S(r — POV + R) (P, — wy)]. The ex-
pected payoff for each retailer is (I + R) (r — w,) + I(r — wg). The
manufacturer market equilibrium is in mixed strategies with wholesale
prices between 2Ir/(2I + 2R + §) and r, with cumulative probability
distribution H(w) = 1 — [2R + S) (r — w)]/2Iw. The expected payoff,
for each manufacturer is 2Ir.

IV. Evaluating Exclusive Dealing

We now compare the equilibria with and without exclusive dealing.
Let us consider first the retail market equilibrium. Consider a pair of
wholesale prices (w,, wg), with w, < wjp. For the highest one, brand
B, the retail margin in the market with exclusive dealing is, from propo-
sition 1, wglog(r/wp). In the market with no exclusive dealing, the
retail margin is, from proposition 2, r — wp. This is greater than
wglog(r/wp); therefore, in the market with exclusive dealing there is
more pass-through for the brand that received the smallest trade deal.

For the brand that received the greatest trade deal, brand A, in the
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market with exclusive dealing the retail margin is w,log(r/w,). In the
market with no exclusive dealing, the expected retail margin can be
computed, from proposition 2, to be [({ + R)/S1(r — w,) log{l + [S/
(I + R)]}. Now note that the retail margin of the market with exclusive
dealing can be rewritten as [w,/(r — w )] (r — w,) log{l + [(r — wy)/
w,]}. Furthermore, note that for the smallest w, in the market with
exclusive dealing, [(/ + R)r/(I + R + S), the retail margin in such a
market can be written as [(I + R)/S] (r — w,) log{l + [S/(I + R)I},
which is the expected retail margin in the market with no exclusive
dealing. Now, because the function xlog(l + 1/x) is increasing in x
for x positive, we know that for all w, greater than the smallest w, in
the market with exclusive dealing, the retail margin on brand A is
greater in a market with exclusive dealing than in a market with no
exclusive dealing. That is, exclusive dealing hurts the retailer-loyal (R)
and the switchers (S) segments.

Consider now the depth of trade deals in the two types of markets.
This comparison results, from propositions 1 and 2, in the comparison
between (I + R)/S and 21/(S + 2R). This results in looking at the sign
of R(S + 2R) — I(S — 2R): if positive, there is a greater depth of
trade deals in the market with no exclusive dealing; if negative, there
is a greater depth of trade deals in the market with exclusive dealing.
Finally, note that R(S + 2R) — I(S — 2R) is positive for a large
retailer-loyal (R) segment and for small-switching (S) and price-
insensitive (/) segments.

These results are presented in the following proposition.

ProrosiTioN 3. Exclusive dealing creates greater pass-through of
trade deals for the brand that received the smallest trade deal and
creates smaller pass-through of trade deals for the brand that received
the greatest trade deal. Exclusive dealing has a greater (smaller) inten-
sity of trade dealing the bigger (smaller) the switching (S) and the
price-insensitive (/) segments and the smaller (greater) the retailer-
loyal (R) segment.

The first part of the proposition is quite interesting. No exclusive
dealing makes the retailers coordinate on their price promotion activity
by promoting more (than in exclusive dealing) the brand that was sup-
ported with the greatest trade deal and by promoting less (than in
exclusive dealing) the brand that was supported by the smallest trade
deal.

The second part of the proposition is also interesting in the following
way. In a market with no exclusive dealing, the manufacturers lose
market power over the retailer-loyal segment (R) but gain market
power over the new price-insensitive segment of the new retailer (/),
so that the greater R is, the greater the incentive to trade-deal, and
the greater [ is, the smaller the incentive to trade-deal.
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V. The Distribution Equilibrium

Let us now try to uncover the distribution equilibrium of the market:
what are the market conditions under which we get either exclusive
dealing or no exclusive dealing in the market?®

In order to answer this question in some form, we consider the
following timing of decisions. First, the manufacturers offer to sell
their product to just one or both retailers.” Second, the retailers decide
whether to carry the products that are being offered to them. Third,
the manufacturers set the amount of the trade deals. Fourth, the retail-
ers set the level of price promotions.

The third and fourth stages were resolved in Sections II and III for,
respectively, the cases of complete exclusive dealing and no exclusive
dealing. The mixed case in which one manufacturer, A, sells through
both retailers and the other manufacturer, B, sells through only one
retailer, illustrated in figure 5 above, is relatively complicated, and we
can only explicitly characterize the manufacturers’ equilibrium
payoffs.

Note now that in this mixed case, manufacturer A is guaranteed of
a profit of (2I + R)r. The maximum value its demand can have is
2l + 2R + S. Then, the lowest wholesale price manufacturer A is

6. See also Hart and Tirole (1990) for a discussion of this theme in a different setting.

7. Another possibility is to allow the manufacturers to be able to offer contracts to
the retailers that require exclusive dealing. If this happens, then if one manufacturer
requires exclusive dealing, there will also be exclusive dealing by the other manufac-
turer. The manufacturers will then require exclusive dealing if and only if their payoff
with exclusive dealing, (I + R)r (proposition 1), is greater than their payoff with no
exclusive dealing, 2Ir (proposition 2), i.e., if R > I.
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willing to charge, w,, may have to satisfy (2I + 2R + S)w, = I +
R)r, thatis, w, = [(2I + R)r]/2I + 2R + S). Furthermore, manufac-
turer B is guaranteed of a profit of Ir. The maximum value its demand
can haveisI + R + S. Then, the lowest wholesale price manufacturer
B is willing to charge, wp, may have to satisfy (I + R + S)wp = Ir,
that is, wgy = Ir/(I + R + S). Note now that w, < w,. But, as in
Narasimhan (1988), manufacturer B is not willing to charge any price
below w,. Then, again as in Narasimhan, manufacturer B’s profit has
tobe (I + R + S)wy, thatis, [ + R+ S) 2I + R)rl/(2I + 2R +
S) (and manufacturer A’s profit is (2 + R)r).

Assuming now that each retailer, when offered the possibility of car-
rying both products, accepts it (this assumption is discussed below),
the market situation in the first stage for the manufacturers can be
shown as presented in figure 6.

Note then that there are only two possible equilibria: no exclusive
dealing or the mixed case (in any case, there is never complete exclu-
sive dealing in this type of market). No exclusive dealing is the only
equilibrium if and only if 27 > [(I + R + S) 2I + R))/(2I + 2R +
S), that is, if and only if 21> + IR — R? — RS > 0. This conditionis
satisfied if R, the retailer-loyal segment, is not too large (e.g., I = R
= § satisfies that condition). More important, note that if R > I, this
condition can be satisfied, and the manufacturers are worse off in
equilibrium than if they were both able to coordinate in exclusive
dealing.

If R is too large, then the market will have one retailer distributing
only one product and the other retailer distributing both products.

Finally, let us briefly discuss whether retailers are willing to carry
all the products that they are being offered. Consider first the change
from complete exclusive dealing to the mixed case (consider fig. 5 and
the case of retailer 2). On the one hand, when carrying brand A, retailer
2 will now have its demand increased by I, which it enjoys. On the
other hand, the trade deals offered to retailer 2 have now changed.
Manufacturer B now has greater incentives to offer large trade deals:
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when these incentives are defined as the ratio of the additional demand
for manufacturer B if it offers a sufficiently large trade deal and the
demand already guaranteed (to manufacturer B), the incentives change
from S/(I + R) to (S + R)/I.

In the same way, manufacturer A’s current incentives to offer large
trade deals, (S + R)/(2I + R), can be compared to the incentives of
the trade deals previously offered to retailer 2, S/(I + R). These current
incentives are greater if and only if R? + RI — IS > 0. Then, if R +
RI — IS > 0, the trade deals being offered to retailer 2 are now larger,
and consequently retailer 2 is better off under the mixed case than
under complete exclusive dealing. Note that there are R, I, and S
(and in particular, with R > I) that satisfy R*> + RI — IS > 0 and
2I* + IR — R? — RS > 0 (the condition for no exclusive dealing to
be the only manufacturers’ equilibrium).

Finally, consider the change from the mixed case to no exclusive
dealing (consider fig. 5 and the case of retailer 1). On the one hand,
when carrying brand B, retailer 1 now has its demand increased by 1,
which it enjoys. On the other hand, the trade deals offered to retailer
1 have now changed. The incentives to offer large trade deals have
now changed from (S + R)/(2I + R) to (S + 2R)/2I, that is, retailer
1 will receive greater trade deals. Then, retailer 1 will be better off
under no exclusive dealing than under the mixed case.

This brief discussion then suggests that if the retailer-loyal segment,
R, is not too small, the retailers will carry all the products that are
being offered to each of them.

VI. Empirical Implications and Conclusions

The results presented above lend themselves to several testable empiri-
cal implications. These implications can be seen at two different levels:
(i) the impact of intermediaries on trade deals and price promotions,
and (ii) the equilibrium channel structure.

In terms of the impact on trade deals and price promotions, these
results suggest that, ceteris paribus,® one should expect a smaller fre-
quency and depth of consumer price promotions in markets with more
intermediaries. Second, one should observe that larger trade deals
yield a smaller percentage of retailer pass-through than do smaller
trade deals. Third, one should expect trade deals to be more frequent
than price promotions. Fourth, in markets with more exclusive deal-
ing, the pass-through of the brands with smaller trade deals should be
greater, and the pass-through of the brands with greater trade deals
should be smaller. Fifth, one should observe that the likelihood of the

8. One important aspect to control for in an empirical investigation is the heterogene-
ity in the market conditions among brands (and related issues).
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depth and frequency of trade deals increasing, when a market goes
from a nonexclusive dealing structure to a structure with exclusive
dealing, is greater the larger are the segments of switchers (the con-
sumers who buy at the retailer that has the lowest price) and of price-
insensitives (the consumers who always buy the same brand at the
same retailer), and the smaller is the segment of retailer-loyals (the
consumers who always go to the same retailer and once there buy the
product with the lowest price). Sixth, the price probability distribution
functions derived both for the exclusive dealing and the nonexclusive
dealing case can be directly empirically tested (using a maximum likeli-
hood technique) as in Villas-Boas (1995), which tests the distribution
functions presented in Varian (1980) and Narasimhan (1988).

In terms of the equilibrium channel structure, these results show
that, in the absence of important service externalities (Telser 1960),
the likelihood of observing all retailers carrying all the major brands
in the market is greater the larger are the price-insensitive segments
(the consumers who always buy the same brand at the same retailer)
and the smaller are the retailer-loyal segments (the consumers who
always go to the same retailer and once there buy the brand that has
the lowest price) and the switcher segments (the consumers who buy
the brand with the lowest price in the whole market). Alternatively,
one should observe some retailers carrying all the major brands, and
some retailers carrying only one of the major brands.

Note finally that in the cases in which the equilibrium channel struc-
ture has no exclusive dealing, both manufacturers might have been
better off with exclusive dealing.
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