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Figure 4 H( w) for Numerical Example 1 
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Note first that, in contrast with Proposition 1, the re- 
tailers can promote more the brand for which they re- 
ceived the smallest trade deal (greatest wholesale 
price). When the incentives to lower the price of the 
lowest priced brand are greater than the incentives to 
lower the price of the highest priced brand (i.e., (M 
+ S)/(I + R) > M/I), we get that if the brand that 
receives the greatest trade deal, A, was always the most 
promoted (PA ' PB), this would result in the brand that 
receives the smallest trade deal, B, being promoted with 
very little intensity. There could then be a profitable op- 
portunity (if the trade deals are not too different) for a 
retailer to promote more the brand that received the 
smallest trade deal, i.e., PB < PA, and get a demand for 
this brand of I + M for sure and S with some probability. 
This results in the retail market equilibrium having each 
retailer promoting more the brand for which they re- 
ceived the smallest trade deal with positive probability 
(one extreme case is discussed in ?3.3). The probability 
with which a retailer promotes more the brand for 
which it received the smallest trade is, however, always 
smaller than 50 percent. This can also lead, as discussed 
above, to a negative correlation between the price pro- 
motions across brands for each retailer, given the 
wholesale prices.19 

19 Note the relation of this with Proposition 1. In Proposition 1 we have 
(M + S)/(I + R) < M/l, and the bigger (M + S)/(I + R) the more 
likely we have PB to be strictly smaller than PA. However, when (M 
+ S) / (I + R) becomes greater than M /I, there is the possibility of PB 
being promoted with "very little" intensity (when we restrict PB 
2 PA). Then, there is an opportunity to charge PB < PA and gain the 
segments I + M of this brand for sure and the segment S with some 

Second, the likelihood with which the retailers can 
promote more the brand with the smallest trade deal 
(case (i) above) is greater (1) the greater the incentives 
the retailer has to lower the price of the lowest priced 
brand in comparison with lowering the price of the 
highest priced brand, (2) the smaller the difference WB 

- WA (as expected), and (3) the greater the level of trade 
deals offered by the manufacturers. (1) is discussed 
above, and (2) and (3) can be obtained from a direct 
evaluation of the condition for case (i); see Table 3. That 
condition is satisfied only if WB is close to WA, and it is 
more likely to be satisfied if WA and WB are small (if WA 

and WB are high, then the relative importance of WB 

- WA to the level of trade deals is bigger).20 
It is interesting to try to understand the implications 

of Propositions 1 and 3 for empirical correlations be- 
tween pairs of competing brands in a retailer. Let us 
interpret the conditions of Proposition 3 (the most im- 
portant retailer incentives are the ones to lower the price 
of the lowest priced brand) as conditions identifying 
potential "loss-leaders" (product categories for which a 
large proportion of consumers switch retailers for a suf- 
ficiently good deal in any major brand in that category). 
We can then see that Proposition 3 suggests that for 
products that are "loss-leaders," we may obtain a neg- 
ative correlation between pairs of retail prices.21 

Now that we have analyzed the retail market equilib- 
rium for the case in which each retailer has greater in- 
centives to lower the price of the lowest price brand 
(than the price of the highest priced brand), we can 
characterize the equilibrium in the manufacturer mar- 
ket. Note that WA = WB cannot be an equilibrium because 
a small cut in price of one of the manufacturers yields 
a discontinuous gain in demand, though smaller than 

probability. This opportunity is larger the bigger is (M + S) / (I + R). 
Note also that, given WA < WB, (M + S) / (I + R) represents the incen- 
tives to lower the price of the lowest priced brand, be it brand A or 
brand B. 
20 Notice that when WB - WA tends to zero, the probability with which 
the brand with the greater trade deal is promoted more tends to SI/ 
(2SI - MR) 2 1/2. (To see this one just has to see the value of 1 
- B(x1, r) in Table 5 when WB - WA tends to zero.) This probability is 
strictly greater than 1 / 2 if MR * 0. 
21 Preliminary evidence obtained by the authors seems to support this 
hypothesis. 

MANAGEMENT SCIENCE/ Vol. 44, No. 7, July 1998 945 



LAL AND VILLAS-BOAS 
Price Promotions and Trade Deals 

Table 3 Retail Market Equilibrium if Mll (M + S)/(l + R) (Proposition 3) (WA 5 wB) 

Condition Equilibrium 

WA= W F(x,r)=F(r,x)=1- M( x) V x* 5X5 r 

F(x, r) = F(r, x) = S+M (+ (-) V PA X CX* 2S+M 2S+ M ( -w) - 

F(x, x) = 1 - M(x w)) +R(r )) V x* x r, with 

= 
(21S- RM)r+ SMw 

21S + SM - RM 

[Case (i.)] 

wA <wB and Max (PB - B (I +R) (r- PB) 1 ( A 
PBE[EB,r] )[ (S + M)(P - WA) (r- WA) See Table 4 

[Case (i.2)] 

PA ' PB 

F(x, r) = 1- (I + R)(r - x) 
(M +S) (X- WA) 

WA < wB and Max (PB -wB) [R + S (S + R) (r - BW) < R(r- WA) F(x, x) = 1 - M(x ) 
WA<WBand ,Max(PA)[R+Se (I+R) (-PW) M(r-x) 

[Case (ii)] 

in the case of Proposition 2. At the same time, by having 
a slightly higher wholesale price than the competitor, a 
manufacturer can still get the retailer-loyal and price- 
sensitive segments with positive probability. Because of 
this, the manufacturer equilibrium is more complicated 
than the standard two-sellers model considered in Prop- 
osition 2, but it can be shown that the manufacturers, 
in equilibrium, get an expected payoff equal to (2I 
+ M)r. Proposition 4 states the result. 

PROPOSITION 4. If the incentives for a retailer to lower 
the price of the lowest priced brand are greater than the in- 
centives to lower the price of the highest priced brand (i.e., 
(M + S)/ (I + R) > M/I), the manufacturers equilibrium 
is in mixed strategies, but different than the two sellers model 
type of equilibrium. The expected payoff for each manufac- 
turer is equal to r(2I + M). 

The most interesting result in this proposition is that 
the manufacturers equilibrium is now different from the 
one in the standard two-sellers model. This is because 

the manufacturer with the lowest wholesale price is not 
assured anymore of getting the retailer-loyal and price- 
sensitive segments. Similarly, the manufacturer with the 
highest wholesale price may get the retailer-loyal and 
price sensitive segments with positive probability. The 
expected payoff for each manufacturer is still equal to 
(2I + M)r (which was the expected payoff in Proposi- 
tion 2), because if a manufacturer charges a wholesale 
price equal to r, the other manufacturer charging a 
lower wholesale price gets the retailer-loyal and price- 
sensitive segments with probability one. 

One example for the price and trade promotions equi- 
librium strategies for the case of Propositions 3 and 4 
(numerical example 2) is presented in Figures 5 through 
7. The example has R = 10, M = 10, I = 20, S = 20, r 
= 8. 

As in Varian (1980), the results above can be in- 
terpreted through time with draws from the mixed 
strategies being obtained in every period. This is, in 
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Table 4 Retail Market Equilibrium for Case (i) in Proposition 3 

U(x, y) Prob(PA 2 x or PB 2 y, and PA ' PB) 

B(x, y) Prob(PA 2 x or PB2 y, and PA ' PB) 

F(x, y) 1 - U(x, y) - B(x, y) 

U(x, r) U(r, x) B(x, r) B(r, x) 

x X1 R(r- x) I(r- x) I(r- x) 0 
S(X - WA) M(x- WB) M(x- WA) 

R(r- x) 
S(X- WA) 

X2 X X1 (I + R)(r- x) _B(x, r) M l(r - x) B(x1, r) 0 
(S + M)(x- WA) S + M M(x- WB) 

X4 X X2 1 f,5 ,+7)(I R rx- 1- B(x1, r) B(xi, r) (2S r - x 

(2S + M)M{ 'X-WA (2S +M )M "X - WB 

SIr- x r-x wAr-rWA -SI-r-X -SRr-WA -S(I+R) +(S+M)R 
X- WB X- WB X- WA X WB 

+ S(R + M) -(2S + M)MB(x1, r)} (5+ M)(R+ M) 
+ (2S + M)MB(x1, r)} 

PA X (I + R)(r- x) B(x, r) 1 - B(x1, r) B(x1, r) B(xi, r) 
< X4 (M + S)(x- WA) 

x1, x2, and x4 are determined by U(r, x2) = 1 - B(x1, r), B(r, x2) = 0, and B(r, x4) = B(x1, r) 

fact, the markov equilibrium of this dynamic game. 
Considerations of dynamic effects, such as retailer for- 
ward buying or consumer stockpiling, introduce a sub- 
stantial complication in the analysis and should not 
change the main messages of these results. For the case 
of retailer forward buying with only one retailer see Lal 
et al. (1996). The results in this paper suggest that with 
competing retailers, forward buying may cause less 
competition at the manufacturer level. 

6. Conclusions 
In this paper we present a general model of price pro- 
motions and trade deals, where there are competing re- 
tailers carrying several brands, manufacturers behave 
optimally, and there is an extensive specification of con- 
sumer heterogeneity. Consumer heterogeneity is speci- 
fied in terms of nine different segments, including those 
who are completely price sensitive, those who may be 
loyal to either of the two manufacturer brands or the 
two competing retailers, and those who are extremely 

loyal in the sense that they buy only the preferred brand 
at the preferred retail outlet. We show that modeling 
retail competition and multibrand (i.e., category) man- 
agement offers valuable insights. 

We find that the promotions across brands are not 
independent and that the structure of the market is cru- 
cial for the characterization of the equilibrium. More 
specifically, this structure can be expressed in terms of 
the relative magnitude of the incentives for the retailer 
to lower the price of the lowest priced brand and to 
lower the price of the highest priced brand. 

Another important possibility to be considered is al- 
lowing the retailers and manufacturers to be in an 
asymmetric position in the market. As in Narasimhan 
(1988) and given our preliminary analysis, we expect 
the equilibrium then to have the seller which has a 
larger number of loyal consumers to price its product 
(or products) with positive mass at the reservation 
price. For example, if the retailer-loyal segment is 
greater for Retailer 1, this retailer will then charge both 
its products with a positive mass at the reservation 
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Table 5 Manufacturers' Market Equilibrium if Mll - (M + S)/(l + R) (Proposition 4) 

Cumulative distribution function H(w) satisfies 
(2l+ M)w+ 2RwProb(RIw) + SwProb(SIw) = (2/+ M)r, 

where 
rw r+~~~~~~~~~~~'~w) 

Prob(RI w) = h(w)[1 - z(x, w)]dx + h(x)z(w, x)dx + {1 - H[4(w)]} 
-l(w)w 

Prob(SI w) {1 - h[c(w)]} + L - -h(x) [- Z(X, W)]2 2 U(, aB(r Y) U( r)dyl 

"(W) ~ 2/ jx2(w,x) 9B(r, y) 
dx +I h(w) [z(ww, X)2 + 2(z(w, x)[1 z( x)] + ) ay U(y, r)d dx 

Max (PB -G(x ))FR +S (I +R) (r- PB)1 R(r-x 
PBE[PB,r] [ (S+ M)(P - x)] = r- x) 

Z(WA, wB) = 1 - B(xl, r), with B(x1, r) being defined in Table 4, 

X2(WA, wB), X4(WA, wB), B(x, y), and U(x, y) are defined in Table 4, 

h(x)- dH(x) 
dx 

Notes: Z(WA, wB) is the probability with which a retailer promotes more the brand for which it 
received the greatest trade deal. Prob(RI w) is the probability with which a manufacturer charging 
w gains the retailer-loyal segment at a certain retailer. Prob(SI w is the probability with which a 
manufacturer charging w gains the price-sensitive segment. 

Figure 5 F(x, r), F(r, x), and F(x, x) for Numerical Example 2 with WA 

= 5.5 and wB = 6 
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price. Similarly also to Narasimhan (1988), we also 
expect that when the difference in the number of loyal 
consumers across sellers goes to zero, the equilibrium 
converges to the symmetric equilibrium described 
above. 

An important extension that requires study in the 
spirit of this model is to consider complementary prod- 

Figure 6 F(x, r), F(r, x), and F(x, x) for Numerical Example 2 with WA 

= 5.8, WB =6 
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ucts (consumers buying baskets of products). Another 
extension that is being carried out is the comparison of 
the level of price promotions with and without exclu- 
sive dealing (see Lal and Villas-Boas 1993).22 

22 This work was supported by a grant from the Regents of the Uni- 
versity of California to J. Miguel Villas-Boas. We gratefully appreciate 
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Figure 7 H( w) for Numerical Example 2 
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comments on an earlier version of this paper by Marshall Freimer, 
Sridhar Moorthy, Duncan Simester, Birger Wernerfelt, and seminar 
participants at the University of Chicago, Purdue University, Penn 
State University, and the University of Rochester. 

Appendix 
In this appendix we prove the lemma. 
PROOF. Suppose there is an equilibrium where Retailer 1 sets one of 
its prices (say PA1) with positive probability a at a certain level p. Then, 
with probability a2, PAl = PA2 = p, and both retailers share the M or 
the S + M consumers (depending on the relation between WA and WB, 

p and PB1, and p and PB2), i.e., each retailer gets 2 of the manufacturer- 
loyal consumers of manufacturer A, or 2 of the manufacturer-loyal 
consumers of manufacturer A plus 2 of the price-sensitive customers. 
But then Retailer 2 would be better off by changing its strategy in the 
following way: the same strategy as the proposed equilibrium but 
every time that strategy prescribed playing PA2 = p, Retailer 2 sets PA2 

= p - E, where c is a positive real number close to zero. Then, the 
payoff of retailer 2 is exactly like before (because e is very close to 
zero) except that with probability a2 it now gets M/2 or (M + S)/2 
more consumers than before (because, now, at price p, all consumers 
go to retailer 2). Then, in a Nash symmetric equilibrium of the retail 
market no price is set with positive probability. [ 
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