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Abstract: 
 

This paper examines conditions under which one firm’s product-line expansion can cause all firms to be 
more profitable in horizontally-differentiated markets. While one may expect that a firm’s profits would 
decrease when a competitor expands its product line because the firm loses some sales to the new product, 
this intuition is incomplete because a competitor’s product-line expansion can also soften price 
competition. We first provide an example using the Hotelling model that demonstrates the possibility and 
mechanism of profit-increasing competitor entry. We then present conditions under which a competitor’s 
product-line expansion increases profits under the mixed-logit model. We find that firms benefit from a 
rival’s entry most when a moderate number of customers are unserved before the new-product 
introduction, and when the new product is positioned such that both of the rival’s products appeal to 
similar sets of customers. As extensions, we demonstrate that the result continues to hold when firms 
choose product attributes endogenously, and that a manufacturer’s profits can increase from a rival’s 
product-line expansion even when the firms sell through a retailer. 
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1.  Introduction 
 

This paper asks how a firm’s profits change when a competing firm expands its product 

line. We consider this question using horizontally-differentiated products, and focus our analysis 

on finding contexts under which a firm’s profits increase with the expanded presence of the 

competitor. We first present a short example using a Hotelling model that provides intuition for 

why profits of the non-expanding firm can increase. We then present conditions under which a 

competitor’s product-line expansion increases profits under the common empirical mixed-logit 

model, which exhibits flexible substitution patterns.  

The ambiguous impact of a rival’s product-line expansion on a firm’s profit comes from 

countervailing effects. First, a firm’s profits may decrease in the face of a rival’s new-product 

introduction because the firm will lose sales on some of their items if prices of all other 

incumbent products remain unchanged. Further, a rival’s expansion generally changes market 

prices, and often the change is in the direction of intensifying competition, driving down margins 

and decreasing profits. However, profits can increase when a rival adds a new product to the 

market if the new product is positioned such that prices of incumbent products increase with the 

new entry. This comes from the fact that when a company expands its product line in a 

horizontal dimension, it has an incentive to price its existing products less aggressively in order 

to extract the maximum consumer surplus from its newest offering; the incentives to raise prices 

are especially high if the new product largely serves customers that were not previously served 

by any product, and therefore have a relatively-high willingness-to-pay for the new product. 

Thus, a firm that introduces the new product can become less aggressive with pricing, which 

allows its competitors to raise their prices, too. This increase in prices can lead to an increase in 

profits for all firms as long as unit sales for the other incumbent firms do not fall too much. In 

fact, if the product line extension occurs in a part of the product space that is located away from 

the locations of the competing firms, then the competing firms may even find that the number of 

units they sell increases due to their competitor’s higher prices.  

We confirm this later intuition and find conditions under which firms can benefit from a 

rival’s entry under the mixed-logit demand model, which is popular in empirical research due to 

its flexible substitution patterns. We find that a rival’s entry increases profits the most when 

enough customers are unserved before the new-product introduction and when the new product 
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is positioned such that it does not compete very directly with the firm’s product but competes for 

similar customers as the rival’s existing products. 

Previous papers that have examined product-line competition have not found this result 

under a standard product differentiation model (without spillovers, complementarities, 

awareness, reference prices or other psychological effects, etc...). Sometimes this is because the 

possibility that profits increase with a rival’s new-product introduction is assumed away. For 

example, Brander and Eaton (1984) study whether firms choose to produce product-lines that 

compete mostly over separate market segments, or whether the firms interlace their product. 

However, a central assumption in that paper is that prices for all products must decrease when a 

firm adds new products, which leads to lower profits for the non-expanding firm. In the 

marketing and strategy literature, several papers examine how firms respond to a rival’s new-

product introduction, but these literatures also largely assume that the rival’s expansion will lead 

to lower profits, and demand action. For example, Debruyne et. al. (2002) state that “Within this 

context, passivity is lethal.” Bowman and Gatignon (1995), Kuester, et. al. (1999), Debruyne et. 

al. (2002) and Hultink and Langerak (2002) look at the timing, aggressiveness and aspects of the 

marketing mixed used in the response to an existing firm’s new-product entry, with no 

consideration that the product response may be positive. Heil and Robertson (1991) examine the 

impact of a new-product announcement (NPA), with the assumption that the new product’s 

impact on its rival’s profits range from slightly negative to significantly negative; Robertson et. 

al. (1995) extend this result by testing the likelihood of competitive responses to NPAs, but 

similarly do not consider the possibility of a positive impact of an NPA.1  

The assumption that a rival’s new-product introduction decreases a firm’s profits has also 

appeared in the empirical optimal product-line literature. For example, Toivanen and Waterson 

(2000) and Eizenberg (2008) use the assumption that profits decrease when a competitor offers a 

new product to identify their model; understanding when this assumption is likely to be valid and 

when it is likely to be violated is key to properly evaluating the validity of the underlying 

empirical analysis.  

Some papers have looked at how markets change with new-product introductions. These 

papers have found that profits do not increase for the rival (non-expanding) firm under the nested 
                                                      
1 On the other hand, the fact that larger rival product-lines can increase profits may explain why some studies find 
that proliferation strategies do not deter entry (see, e.g., Bayus and Putsis 1999). 
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logit model (Anderson and de Palma 1992), the nested CES model (Anderson and de Palma 

2006), the Cournot model (Symeonidis (2009), and the multiplicative competitive interaction 

model of Cooper and Nakanishi (1988) (Gruca, Kumar and Sudharashan 1992).  

More broadly, this paper fits in a large literature in marketing and economics about 

competition between firms offering product lines. Most of this literature focuses on firms with 

vertically-differentiated product lines, and asks how competition changes the extent of the 

product line offered by these firms (Gal-Or 1983, Katz 1984, Moorthy 1988, Champsaur and 

Rochet 1989, Gilbert and Matutes 1993, Verboven 1999, Desai 2001, Johnson and Myatt 2003, 

Johnson and Myatt 2006). However, there is a significant literature examining competition with 

horizonally-differentiated product lines: Doraszelski and Draganska (2006) specifies conditions 

under which firms offer both general-purpose goods and niche goods, and when they offer only 

partial product lines. Draganska and Jain (2005) consider the optimal number of products to offer 

when product-line length is treated as an attribute of a product line. Finally, Draganska and Jain 

(2006) show that it is profitable to separately price different product lines, but not different 

flavors within a product line.2  

 Before presenting our analysis, we note that there is empirical evidence that a rival’s 

profits can increase from a rival’s product-line expansion. For example, Kadiyali, Vilcassim and 

Chintagunta (1998) look at what happened when Yoplait introduced its light yogurt – the first 

light yogurt by a major producer. Dannon, the dominant player, sold 5% less yogurt (measured in 

volume), while total yogurt sales among all firms increased. However, both Yoplait and 

Dannon’s prices increased after Yoplait Light’s introduction. Dannon’s prices increased by over 

10%, causing revenues to increase by 5% despite the sales of fewer units. An increase in 

revenues along with lower costs from lower-levels of production imply that profits increased. 

While Kadiyali et. al. explain these changes through other mechanisms (Yoplait light is a 

complement to regular Yoplait and Dannon, and Yoplait becomes more cooperative in their 

pricing as measured through a conduct parameter), we show that these effects are consistent with 
                                                      
2 There are also a few papers that ask somewhat similar questions. Lee et. al. (2009) examine how profits change 
when firms open up new channels of distribution, showing that if one manufacturer opens an internet channel while 
their competitor does not, profits for both firms can increase under some parameters. Dogan, Haruvy and Rao (2010) 
show that firms can benefit when their competitor offers a rebate. While this is not the same as offering a new 
product, it is similar because the firm is offering a new option for consumers to choose. Kumar and Rao (2006) find 
that competitors can profit if both firms engage in data-based pricing strategies, although a firm’s profits do not 
change if only the competitor utilizes data-based pricing. 
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the products all competing via differentiated Bertrand pricing where Yoplait light and Dannon 

are substitutes, but where Yoplait light and regular Yoplait are closer substitutes. 

 Another form of product-line expansion is for a retail chain to open a new outlet. Using 

the data and estimates from Thomadsen (2005), along with the dates of entry of each outlet, we 

used the estimated model to calculate the implied impact of an existing McDonald’s franchisee 

opening a new outlet on the profits of independently-owned Burger King restaurants within a 5 

mile radius of the new outlet. Out of the 14 such openings between 1975-1999, 2 led to increases in 

variable profits of more than 0.1%. 

We note that this paper studies conditions under which one firm’s product-line expansion 

increases its rival’s profits under standard product-differentiation demand models. One could 

imagine other ways that one firm’s new-product introduction could help rivals. For example, we 

assume that consumers are fully informed about all products in the market. In actuality, a new-

product introduction, and any marketing associated with it, could benefit all firms by increasing 

awareness of the category. Further, the category expansion could stimulate the supply of 

complementary products, which could benefit all firms. Alternatively, a firm could introduce a 

new product – either a real product or a decoy – that changes consumer perceptions about the 

quality of the products and which product they should purchase.3 While most of the studies on 

how decoys affect choices focus on markets with fixed sizes, it is straightforward to extend the 

results to scenarios where total category sales or profit margins increase with the introduction of 

a new product. Our objective is not to refute the potential of any of these effects, although it 

seems reasonable to question the validity of these mechanisms in some markets.4 Instead, our 

objective is to show that these effects are not necessary, and that profits can increase from a 

rival’s new-product introduction even under standard product differentiation models.  

The rest of the article proceeds as follows. Section 2 presents the basic intuition through 

the analytical Hotelling model. Section 3 presents conditions under which this result occurs with 

a mixed-logit demand model. Section 4 considers the context where competing manufacturers 

sell through a common retailer, and demonstrates that the conditions under which a rival’s new-

product introduction will lead to increased profits remains very similar, but the magnitude of the 

                                                      
3 See, for example, Ratneshwar et. al (1987), Pan and Lehman (1993) and Heath and Chatterjee (1995). 
4 For example, it might be reasonable to question whether the entry of a new McDonald’s outlet into an urban 
environment increases awareness or changes the reference price and/or perceived quality of food from an existing 
Burger King outlet. 
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increase is larger. Section 5 considers what happens when both firms add new products. Finally, 

section 6 concludes. 

 

2. Example: Hotelling Model 

 In this section, we present a simple Hotelling model to illustrate the feasibility and 

intuition behind our results. In particular, we assume that consumers are located uniformly on a 

market consisting of a line segment from 0 to 1 with density 1. Each consumer may purchase one 

unit of one product; if consumer i buys one unit of product j they obtain a utility: 

 Uij = v – pj – (li – lj)2,          

where v represents the maximum utility a consumer can obtain from consuming their ideal good, 

pj denotes the price of product j above marginal cost, and li and lj represent the locations of 

consumer i and firm j, respectively.5 Consumers can also decide to purchase only the outside 

good and obtain utility 0 0iU = . 

 Firms compete through both locations and prices. We conduct our analysis using the 

following 3-period game. In period 1, firm b chooses a location, lb1. Without loss of generality, 

we restrict lb1 ≤ ½. The firm then sets a price for that period; all consumers who earn positive 

utility purchase an item and the firm earns profits. In period 2, firm a chooses a location, la. We 

assume that there are relocation costs of moving that are high enough that lb1 does not change its 

location between periods. Both firms then set prices simultaneously and all consumers who earn 

a positive utility from at least one product choose the product that gives them the higher utility, 

and firms reap profits. Finally, in period 3, firm b chooses a second location, lb2. Firms then set 

prices simultaneously, and then earn profits. Each firm’s objective is to maximize the sum of 

profits across all of the periods in which they are operating. The focus of this paper is 

understanding when firm a’s profits in period 3 are higher than firm a’s profits in period 2. 

 Because the game becomes intractable if we allow firms to locate in any location (due to 

the combinations of potential deviations in future periods, and the presence of kink-point pricing 

equilibria in some configurations), we discretize the set of potential firm locations. For this 

example, we consider the case where the firms choose locations from a set of 31 potential 

locations (i.e., potential firm locations are located at intervals of 1/30 along the line segment).  

                                                      
5 Many papers include coefficients on distance or price. Setting these coefficients to 1 can be done without loss of 
generality because the different coefficients merely change the currency in which prices are denominated. 
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 Suppose that v = 1/3. In equilibrium, lb1 = 13/30, la = 4/5, and lb2 = 4/30, and prices and 

profits for both firms increase with the introduction of b2. The changes in the market between 

periods 2 and 3 is shown in figure 1. 

 

Figure 1: Profits before and after the introduction of b2. 
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 We begin analyzing this equilibrium by first examining how firm a’s profits change with 

b2’s entry at different locations. In the second period, the market is uncovered in equilibrium, 
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While there is no closed-form solution for the equilibrium prices, (pa = 0.2454, pb1 = 0.2096) can 

be verified as an equilibrium with profits πa = 0.0821 and πb1 = 0.1224.6 Now consider how each 

firm’s profits change when firm b introduces its second product. If lb2 < 13/30, pb1 is higher in 

period 3 than in period 2.7 This immediately implies that firm a‘s profits must increase with the 

introduction of b2 because if a charged the same price in period 3 as it charged in period 2 then 

the quantity a would sell would increase, since the price of its nearest neighbor increases and b2 
                                                      
6 Equilibrium prices and profits are calculated using numerical methods, but are verified by analytical results. Thus, 
these results are analytical results, even though a closed form solution does not exist. 
7 The pricing conditions vary within this interval. When lb2 ≤ 3/30, the market is covered and b prices according to 
first-order conditions where consumers at the edge of the market obtain positive utility. When 4/30 ≤ lb2 ≤ 9/30, the 
realized market is covered, but b2 prices at a kink-point in the demand curve such that the customers located at 0 get 
exactly 0 utility. Finally, when 10/30 ≤ lb2 ≤ 12/30, the market is not covered at the edge. Profits for both a and b 
increase in all cases. 

b1 a

pb1 = 0.21
πb = 0.11

13/30 24/30

pa = 0.25
πa = 0.08

Marginal 
Consumer

b1 ab2

pb1 = 0.29
πb = 0.18

13/30 24/304/30

pa = 0.29
πa = 0.11

pb2 = 0.32 Marginal 
Consumer



7 

 

does not steal any customers away from a; the fact that a‘s best response to pb1 involves 

changing its price means that a’s profits must be even higher than they would be if a left its 

prices unchanged. Ultimately, b’s profits are maximized by choosing lb2 = 4/30, and in 

equilibrium, firm a both charges a higher price and sells a greater quantity in period 3 than in 

period 2, leading to an increased profits. 

 What if b instead chose to locate b2 such that lb2 > lb1? If lb2 < la (i.e., b2 were located 

between b1 and a), then the market would remain uncovered near 0, and the close proximity 

between b2 and a would lead to more-intense price competition, decreasing pb1 and pa, which in 

turn lead to lower profits for both firms compared to what they earned in period 2. Thus, both 

firms would be worse off with such an entry. Similarly, if firm b chose to locate such that lb2 > la 

then the firms also compete very intensely, and profits for both firms are again lower after b2’s 

entry than before it. 

 As noted above, the locations lb1 = 13/30 and la = 4/5 are solved through backward 

induction. There are too many potential market permutations to present a full analysis in this 

paper. Instead, we note that in period 2, firm a chooses its location by balancing the desire to sell 

to more customers against the more-intense price competition it faces if it moves its outlet closer 

to b1, and that in period 1, firm b chooses its location by balancing the sales and intensity of 

competition in periods 2 and 3, as well as considering how its choice will affect firm a’s location 

choice. Note that unlike in the case of the covered market (e.g., d’Aspremont, Gabszewicz and 

Thisse 1979), we do not find that firms choose to maximally differentiate themselves because the 

outside good affects the incentives when v is small enough.  

  

3. Mixed-Logit Demand 

 The above results demonstrate that a rival’s product line expansion can enhance a firm’s 

profits. However, the substitution patterns between the products in a Hotelling model are limited 

by the fact that the firms are differentiated only along the line. This means that each product only 

shares marginal consumers with its own neighbors: in the relevant parameter space where a 

firm’s profits increase with a rival’s product-line expansion, the expanding firm locates its 

product in the product space such that there are no marginal customers deciding between 

consuming the new product and a’s product, which may be unrealistic in some circumstances. 

Perhaps more importantly, the Hotelling equilibria where profits increase generally involve at 
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least some products pricing at kink-points on their demand curves, rather than setting prices that 

satisfy a first-order condition of their demand curve. 

 In order to allow for richer patterns of substitution patterns and consumer heterogeneity, 

and to show that the results do not require limited substitution between products or kink-points in 

the demand curve, we examine how each firm’s prices and profits change with a new-product 

introduction when consumer preferences are characterized by mixed-logit demand. The mixed-

logit demand function has the advantage of being flexible enough to handle realistic substitution 

patterns, which has made it a popular tool in empirical marketing and economics research, and in 

having smooth demand curves that allow for prices to always be solved according to first-order 

conditions. However, because the demand system no longer has a analytical solution, we must 

conduct our analysis using computational methods. 

 The results from Section 2 suggest that a new product is most likely to increase a 

competitor’s profits when preferences for the new product are positively correlated with the 

company’s other products, but negatively correlated with the rival company’s products. The 

empirical literature has presented several mechanisms for this correlation. Papers based on the 

random coefficients model, such as Berry, Levinsohn and Pakes (1994) have correlation 

structures driven by the variance in tastes for specific product attributes. In this framework, 

positive correlation in preferences for a particular firm’s products can be obtained by including 

random preferences for a brand or company-level attribute, or if all products belonging to the 

same firm exhibit some other common attribute. In the Bayesian literature with panel shopping 

data, it is common to allow the preferences for different attributes to be correlated, which makes 

it even easier to obtain a rich covariance structure. (See Rossi, Allenby and McCulloch 2005, or 

Dubé, Hitsch and Rossi 2009, for example.) Chintagunta (2001) proposes an estimation approach 

for a probit model with a flexible covariance structure, which also allows for this type of 

correlation. 

 The specific mixed-logit model we consider is simple. Consumer i’s utility from 

consuming product j is ij ij j ijU pω ε= − + . Because we are analyzing this model from a 

theoretical perspective, there is no loss of generality of having a coefficient of –1 on prices 

instead of having a different constant coefficient on price; having a different coefficient only 

changes the effective currency in which prices and profits are stated. Allowing for heterogeneous 

preferences on price should not have an impact on the qualitative results of this exercise for the 
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question posed in this paper, unless one assumes a complicated correlation between preferences 

for products and prices. However, a reader can also interpret our model as a willingness-to-pay 

model (Sonnier, Ainslie and Otter 2007). ωij represents individual-specific preferences for the 

product that could, in an empirical exercise, come from the underlying preferences from the 

product’s attributes. It is the mixing over the random-coefficient ω that leads to the name mixed-

logit. The simulated ωi vectors are drawn from a multivariate normal distribution as described 

below, and are generally not drawn independently across products. εij represents the standard 

i.i.d. extreme-value type I error term that is standard in the literature. This error distribution 

yields market shares dictated by the multinomial-logit functional form, conditional on all of the 

other parameters.  

 Let ωi represent the vector (ωi1, ..., ωiJ)T. The ωi vectors are drawn from a multivariate 

normal distribution with the following structure: 

ωi ~ N(γ,σ2Φ)           

where γ represents the mean, σ2 is a variance parameter and Φ is a correlation matrix, with Φj,k 

representing the correlation between products j and k. 

 Consumers can also choose to consume only the outside good, in which case they obtain 

0 0i iU ε= . This follows the standard normalization in the empirical literature of setting the outside 

utility to be zero plus an error term. 

 Given these preferences, we examine the impact of one firm’s product-line expansion on 

the rival firm’s profits through market simulation. As in Section 2, we assume that there are two 

firms, a and b, each initially producing one product: a and b1, respectively. We then consider 

how firm a’s profits change when firm b adds a second product, b2, to the market. In this section, 

we assume that firms sell their products directly to consumers and maximize their total profits by 

setting prices for each of their products. We consider an indirect channel in Section 4. We also 

assume that firms have constant marginal costs, and normalize these costs to be zero without loss 

of generality. 

 The simulation results are conducted by drawing 100,000 consumers with tastes for each 

of the 3 products drawn from the model above. We vary the values for γ,  σ, Φa,b1 (the correlation 

of tastes, ω, between the two incumbent products), Φa,b2 (the correlation of tastes, ω, between the 

single-product firm and the new product), and Φb1,b2 (the correlation of tastes, ω, between the 

two products belonging to the firm that eventually produces both).  
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 We first demonstrate that firm b’s product-line expansion can cause firm a’s profits to 

increase. The Hotelling model example suggests b2’s introduction to the market will increase 

profits for firm a if product b2 appeals to a different set of people than those who like product a. 

Thus, we first present an analysis of how the market changes as a result of the new product 

introduction by firm b for various values of γ and σ using the following correlation matrix: 

 
1 0.5 0.5

0.5 1 0.5
0.5 0.5 1

−⎡ ⎤
⎢ ⎥Φ = ⎢ ⎥
⎢ ⎥−⎣ ⎦

        (1) 

where the first row (column) corresponds to product a, and the second and third rows (or 

columns) correspond to products b1 and b2, respectively.  

 The results of this analysis are presented in Table 1. Table 1a presents the percentage 

change in firm a’s profits from the introduction of b2. The table reveals several key points. First, 

given that most of the entries are positive, it is apparent that product-line expansion can increase 

rival firms’ profits when preferences are described by the mixed-logit distribution. Second, for 

any level of σ, the extent to which profits increase from a rival’s product line extension at first 

increase, but then decrease, in γ. When γ is low, products are competing almost as much with the 

outside good as with the other products, so the new product introduction has only a small impact 

on profits. The logic in these cases can be highlighted by thinking about what happens with 

negative-enough values of γ: in such a case, almost all customers choosing one of the products 

only obtain non-negative utilities from that product and the outside good, so the impact of entry 

on profits is close to zero. When γ is large, almost all customers consume a product even before 

b2’s introduction. Thus, there is almost no room for an increase in the realized market from the 

introduction of b2; in these cases, the sales loss from entry is relatively large, and is not offset by 

higher prices. Similarly, increases in σ are also associated with larger profit-increases. This is 

both because larger σ reinforces the extent to which b2 and a appeal to different customers, and 

because the amount of market expansion that can occur from new-product entry, holding γ fixed, 

is larger. We interpret σ as representing the amount of customer heterogeneity for product 

attributes: σ represents the extent to which the ω term in the utility function drives choices as 

compared to ε. Our interpretation of σ representing customer heterogeneity is valid to the extent 

to which the ω term captures the heterogeneous preferences for product attributes. Note, too, that 

the result we need enough customer heterogeneity in order to observe profits increasing with a 
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rival’s product-line expansion is consistent with earlier findings that such a result does not occur 

under the homogeneous or nested logit models (Anderson and de Palma 1992). 

 Tables 1b-1d present the percentage changes in pb1, pa, and qa that occur from b2’s 

introduction. Table 1b demonstrates that b2’s introduction softens price competition and 

increases pb1, as suggested in Section 2. Table 1c demonstrates that pa increases from b2’s 

introduction as well, but that the size of this change is smaller than the increase in pb1. Thus, a 

uses the softened competitive environment as an opportunity to thicken its margins, but avoids 

matching prices in order to lure some consumers from b1 to a. Finally, Table 1d presents the 

percentage change in the number of units sold by a. Under some parameter values, the total 

number of units sold decreases even as profits increase; in these cases, the softened competition 

offsets the loss of sales. Under other parameter values, firm a’s sales increase with the new 

product introduction. This may at first seem counter-intuitive, but this is consistent with what 

occurs in the Hotelling market: because the change in pb1 is greater than the change in pa, some 

consumers who initially consume b1 instead consume a after the product-line expansion. Further, 

because b2 and a largely appeal to different consumers, a does not lose too many customers to 

b2. In these cases, sales increase, which along with the higher prices leads to increased profits. 

 Some readers may wonder whether firm a’s improved position from firm b‘s new-

product introduction comes at the expense of firm b’s profits. Table 1e presents the percentage 

change in b’s profits from its own introduction; it is immediately evident that b’s profits increase 

even more than firm a’s profits do. This is generally true; while there are some parameters under 

which b is worse off when it introduces a new product, firm b’s profits usually increase with the 

product-line expansion.8 Further, there are no cases we have examined under any model where 

firm b’s profits decrease when firm a’s profits increase. 

 In order to formalize the impact of the model’s parameters, including the impact of the 

correlation parameters, in a broader set of contexts than those prescribed by equation (1), we 

solve for equilibrium prices and profits for over 29,000 different values of parameters, where 

γ∈[–2, 12] (sampled at even values), σ∈[1,5] (sampled at integer values), Φa,b1∈[–0.5,0.5], 
                                                      
8 We drew 2000 sets of parameters from γ~U[-2, 12], σ~U[0,5], Φa,b1~U[–0.5,0.5], Φa,b2~U[–0.5,0.5], and 
Φb1,b2~U[–0.5,0.5]. Profits for b increased for 99.8% of these cases. A regression of the percentage change of profits 
for b on the underlying parameters yields the following results: % Change in Profits = 60 – 4.8γ  + 4σ + 18Φa,b1 – 
16Φa,b2 – 14Φb1,b2, with an R2 = 0.88. Thus, profits increase unless γ is very high, Φa,b1 is very negative (the original 
incumbent products do not compete very intensively), and Φa,b2 is very positive (the new product competes 
intensively with a, so there is a limited gain in demand and perhaps lower margins). 
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Φa,b2∈[–0.5,0.5], and Φb1,b2∈[–0.5,0.5] (all Φs sampled at intervals of ⅛). Note that any 

combination of Φ’s in this range yield a positive definite matrix. The range we use represents a 

reasonable range for consumer heterogeneity. We then calculate the average comparative statics 

of entry by regressing the percentage increase in profits on the various parameters. The results 

are presented in Table 2.9 

 The results indicate that Φa,b2 has a larger impact on the percentage increase in profit than 

Φa,b1 or Φb1,b2, with negative correlations yielding higher percentage increases in profits. A large 

negative value for Φa,b2 means that products a and b2 serve fairly different sets of customers, so 

the new product is unlikely to steal many consumers from a; in this case, a will generally profit 

from the new entry if it leads to higher prices. Also, firm a gains more from the introduction of 

the new product if Φa,b1 and Φb1,b2 are large. High Φa,b1 means that a and b1 serve similar 

consumers, so a is especially likely to benefit if b2’s introduction increases b1’s price. High 

Φb1,b2 means that there is a significant group of consumers who find b1 and b2 to be close 

substitutes, so a low price on b1 is likely to cause large cannibalization with b2; in such a case, 

firm b has more incentive to increase pb1, especially to the extent that Φa,b2 is less than Φa,b1. The 

average category utility parameter, γ, has, on average, a negative impact on the percentage 

change in profits. This is consistent with the intuition discussed in Section 2, that when γ is large, 

most consumers already purchase either a or b1 before b2’s introduction, so b2’s demand comes 

predominantly from stealing customers from a or b1. Consumer heterogeneity, σ, has a small but 

positive impact, consistent with the intuition above.  

 Adding higher-order effects of these variables, as shown in column 2, does not add much 

explanatory power. The main difference that emerges is the importance of consumer 

heterogeneity. The impact of heterogeneity by itself (as measured by σ and σ2 jointly) becomes 

much smaller once higher-order terms are added; however, we also observe an interaction 

between γ and σ, meaning that higher heterogeneity becomes more important to leading to 

increasing profits as γ becomes larger. 

 An example of a situation where the conditions where a firm’s profits are likely to 

increase when their rival introduces a new product is the Yoplait light example from Section 1. 

Consumer preferences for regular-fat Yoplait and Yoplait light are likely to be positively 
                                                      
9 The number of digits reported in Table 2 reflects the precision of the numbers given the number of equilibria we 
simulate. The confidence interval represents a change of ±2 in the last digit. Note that specific comparative statics 
we compute are dependent upon the parameter range we use for sampling. 
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correlated, due to brand loyalty or similarity in yogurt styles or textures across the Yoplait 

products. On the other hand, preferences for regular-fat Dannon and Yoplait light are likely to be 

negatively correlated. It is unclear whether one would expect preferences between Dannon and 

regular-fat Yoplait to be positively or negatively correlated, but we see that this correlation is 

less important in determining whether Dannon’s profits increase. Therefore, this example meets 

the criteria that is most conducive to a firm profiting from a rival’s product-line expansion. Thus, 

standard Bertrand-Nash competition among firms competing in a market where consumer’s 

preferences are denoted by mixed-logit preferences can explain the finding in Kadiyali et. al. 

(1998) that Dannon’s revenues increased with the introduction of Yoplait light. 

 While the above analysis assumes that the preferences for individual products are 

determined by factors outside of the model, it is also possible for a firm’s profits to increase with 

a rival’s new-product introduction when the attributes of the product are chosen endogenously. 

To demonstrate this feasibility, we consider a case where consumer preferences are characterized 

as 

 1 1 2 2ij i j i j ijU X Xβ β ε= + + ,  

where 1 2

2

1 0
~ ,

0 1
i

i
N

β
α σ

β
⎛ ⎞⎡ ⎤ ⎡ ⎤
⎜ ⎟⎢ ⎥ ⎢ ⎥⎜ ⎟⎣ ⎦⎣ ⎦ ⎝ ⎠

 and εij is distributed i.i.d. extreme value type I.10 Consumers also 

have the option of buying the outside good, in which case they obtain 0 0i iU ε= . 

 Because changing the X features lead to changing equilibrium prices, and these 

equilibrium prices cannot be computed through analytical methods, optimizing for different X 

variables across different parameter values is extremely time consuming. Instead, we limit our 

analysis to a case where the X variables can be thought of as discrete attributes where a given 

product either has or does not have the attribute: i.e., each X∈{0,1}. We then assume, as with the 

entry game in Section 2, that firm b first chooses the attributes for its product b1, firm a then 

chooses its attributes its product, and then firm b chooses its attributes for product b2. There is a 

round of competition and harvesting of profits between each entry. We calculate the equilibrium 

prices and profits for each of the combination of X by drawing 100,000 individuals from the 

underlying distribution of parameters.  

                                                      
10 Versions of the model where products innately have a fixed brand component (e.g., Yoplait is only able to 
produce Yoplait brand yogurt) produced similar results. 
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 We set α = 2 and report the percentage change for firm a in Table 3a for different values 

of γ and σ. We see that profits often decrease but sometime increase. In Table 3b, we provide the 

underlying attribute choices made by each firm (b1 always has X1 = X2 = 1). Note that the large 

variation in percentage profits that are earned from similar parameters is largely driven by shifts 

in the equilibrium attributes. 

 

4. Selling Products Through Retailers 

 The proceeding analysis assumes that products are sold through a direct channel where 

the manufacturers sell directly to the consumers. However, many products, including yogurt, 

which we use for motivation in the introduction, are sold by manufacturers through retailers, who 

then sell the products to final consumers.  

 In order to assess how the use of an indirect channel affects our results, we utilize the 

same mixed-logit customer utility model from Section 3, but assume that the two manufacturers 

sell their products to a retailer, who acts as a monopolist seller to the final consumers. This 

retailer’s objective is to maximize the total category profits across all products. The monopoly 

assumption is a valid approximation to reality to the extent that customers do not choose which 

store to shop at based on prices in one particular category.  

 Our results demonstrate that the patterns we observe in Section 3 continue to apply when 

there is double marginalization, but that firms benefit more from a rival’s product-line expansion 

when products are distributed through indirect channels compared to when they are distributed 

through direct channels. Thus, our results suggest that consumer package goods industries, such 

as the yogurt industry, may be especially likely industries to observe this phenomenon. 

 We demonstrate our results in two ways. First, in Table 4, we assume that the correlation 

of consumer preferences is the same as the matrix in equation (1). As is the case when the 

manufacturers compete through the indirect channel, profits can increase for reasonable 

parameter values, although the magnitude of the changes are generally larger than they are under 

the direct channel. Greater heterogeneity in consumer preferences, as measured through σ,  

generally leads to larger profit increases. 

 We also conduct a comparative static exercise to examine how the percentage increase in 

profits firm a obtains when firm b introduces a new product is influenced by the preference 

parameters. To do this, we draw over 17,000 parameter values, sampling from the distribution 
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γ~U[–2, 12], σ~U[1,5], Φa,b1~U[–0.5,0.5], Φa,b2~U[–0.5,0.5], and Φb1,b2~U[–0.5,0.5], where U 

denotes the uniform distribution. We then regress the percentage change in profits for 

manufacturer a when b produces two vs. one product on the value of the parameters to get an 

understanding of how each parameter affects profits. The results are presented in Table 5. As a 

whole the coefficients look very similar to the coefficients in Table 2, with somewhat large 

magnitudes in the coefficients for Φa,b2, Φb1,b2, and σ. 

  

5. Both Firms Adding New Products 

While our research asks what happens to one firm’s profits when its rivals offer new 

products, some papers have asked what happens to firm profits when both firms add products. 

Gilbert and Matutes (1993) ask how profits change when all firms pre-commit to having only 

one product. They show that profits are unchanged with such pre-commitment in their model, 

ignoring fixed costs. Draganska and Jain (2005) conduct a similar analysis for their estimated 

model of preferences for yogurt, and find that some firms’ profits would increase while others 

would decrease if everyone were constrained to offer one product.  

The changes in profits that happen when both firms add new products are the result of 

two effects. First, each firm can benefit or lose from the fact that their rival adds a new product, 

as demonstrated in the previous sections of this paper. However, when both firms add a new 

product, there is a second effect: each firm adds a new product which attracts additional 

customers, many of whom previously consumed the outside good. While it is possible for the 

firm to add a new product but lose profits due to more-intense price competition, we show in 

Section 3 that this happens under only a limited set of parameters under a mixed-logit model. 

 In order to assess the extent and conditions under which profits will increase for a firm 

when both firms add new products, we consider the case where consumers have Mixed-Logit 

parameters, and where firms a and b each initially produce one product, and then both firm 

introduce a second product to the market. Specifically, as in Section 3, we assume that 

consumers obtain a utility of 

 ij ij j ijU pω ε= − +           

where ωi ~ N(γ,σ2Φ). The 6 correlation terms are denoted Φa1,b1, Φa1,a2, Φa1,b2, Φa2,b1, Φa2,b2, and 

Φb1,b2.  Consumers can also choose to consume only the outside good, in which case they obtain 

0 0i iU ε= . 
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We draw 5000 sets of parameters from γ~U[0, 12], σ~U[0,5], Φx,y~U[–1,1] with x, y 

∈{a1, a2, b1, b2}, discarding any parameter draws where the underlying correlation matrix is 

not positive definite. Profits increase for firm a when both firms add new products for 59% of 

these draws. To put this number in context, we also drew from the same sets of parameters to see 

how each firm’s profits would change if only firm b added a new product. Firm a’s profits 

increase for 2.8% of the parameters, while firm b’s profits increase 96%. Thus, profits increase 

when both firms add new products for a wider parameter space than profits increase for a firm 

whose rival has added a new product, but for a narrower parameter space than profits increase 

for a firm that introduces a new product but whose rival does not.  

We also regress the percentage change in firm a’s profits on the value of each of the 

model’s parameters to understand which sets of preferences lead to larger increases in profits. 

We report the results of this regression in Table 6. The results indicate that higher average 

utilities lead to smaller increases in profits, consistent with the fact that in these contexts there 

are fewer customers consuming the outside good before the new-product introductions, so the 

new products are not able to expand the realized market much. The positive coefficient on σ 

means that new-entry is more-likely to increase profits when there is larger heterogeneity in 

consumer preferences (relative to the i.i.d. ε logit shock). The positive coefficient on Φa1,b1 

reflects that competition is more-intense before the new-product entry, giving more scope for the 

new products to either lead to greater demand, soften price competition, or both. The positive 

coefficient on Φb1,b2 means that the rival is likely to increase their prices with the new-product 

introductions, consistent with the intuition provided in the previous sections. The negative 

coefficient on Φa1,b2 reflects that a’s profits increase most when a’s incumbent product generally 

competes for different customers than b’s new product. The negative coefficient on Φa1,a2 

reflects that the firms new products will be close substitutes, which means that the new product 

will gain a substantial share of its customers from the set of customers who consume a1 before 

entry. The negative signs on Φb1,a2 and Φb1,a2 reflects that firm a’s new product competes 

intensely with b’s products, which means that it will have a hard time obtaining many customers 

and also will likely result in intensified price-competition. 
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6. Discussion and Conclusion 

 This paper demonstrates that horizontal product-line expansion can increase a rival firm’s 

profits. The basic mechanism behind this result is that the firm that adds a new product 

sometimes increases the price of its incumbent product to avoid intra-firm cannibalization. Thus, 

product-line expansion can be a mechanism to credibly soften price competition. If the new 

product is positioned such that it does not steal too many of the rival’s customers, the impact of 

softened price competition can dominate the direct impact of lost sales, and the rival’s profits 

will increase. Even in cases where profits do not rise, the effect of increased prices can 

approximately offset the effect of lost sales, leading to negligible changes in profits.  

 We demonstrate that a firm’s profits are most-likely to increase from a rival’s new-

product introduction when the firm’s product and the rival’s new product are attractive to 

relatively different sets of customers, while the rival’s two products both appeal to similar sets of 

customers. This type of new-product introduction is especially consistent with a product-line 

expansion where a firm introduces a new product that is very similar to its existing products. For 

example, our results are consistent with the increase in revenues and prices Dannon experienced 

– despite lower sales – when Yoplait first introduced Yoplait Light, as documented in Kadiyali, 

Vilcassim and Chintagunta (1998). Further, the results suggest that it is unlikely that a firm’s 

profits would increase if its rival introduced a product that was very different from the rival’s 

existing offerings.  

 This paper’s findings are important to both academics and managers. Understanding how 

product-line expansion impacts not just the expanding firm’s profits, but also that of its rivals, is 

essential to understanding the nature of competition. Further, understanding whether rival firms’ 

profits increase or decrease is an important input into understanding whether that rival is likely to 

respond to the new-product introduction by expanding their product line or by trimming it: For 

example, if each of the rival’s products becomes more profitable after the new product 

introduction then it is unlikely that the response to the expansion will pruning of the rival’s 

products.   

 The conventional wisdom that one firm’s product-line expansion decreases its rival’s 

profits is deeply embedded in the marketing, economics and strategy literatures. The literature on 

how firms should respond to a competitor’s new-product introduction involves examination of 

many costly tactics firms can use to defend themselves from the new-product introduction. These 
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tactics can include adjusting the firm’s marketing mix, lobbying stores or governments to limit a 

competitor’s entry, or creating other barriers to entry. However, managers should not necessarily 

worry that a competitor’s new offering will be harmful; instead, profits may even increase. Even 

if profits decrease, the decrease will often be small if the competitor’s new product does not 

compete too directly with the manager’s products because the competitor will likely increase the 

prices of their other offerings, which will offset some of the lost sales from the entry. Given that 

these efforts to respond to entry are generally costly, our paper suggests that in many cases 

managers should avoid such actions. In fact, in some cases managers should lobby stores or the 

government to make entry easier for their competitors – even if the action would maintain high 

entry barriers to the manager’s own firm.  

 Similarly, the mechanism behind our result is that a firm with multiple products on the 

market will price less-aggressively than two firms with the same products in order to avoid too 

much cannibalization. This suggests that a company might be better off if two of its competitors 

merge together, even if the new firm becomes the largest company in the industry. While 

managers might be tempted to try to sway regulators to prevent such a merger, or to interfere 

with the merger negotiations in other ways in an attempt to stop the merger, our results suggest 

that having a large competitor control most of the competing rival products in the market can be 

beneficial in the sense that the co-ownership makes that company behave less aggressively. 

Thus, the manager may want to support the merger by competitors, even if the merger will lead 

to the introduction of the new products. 

 Academic papers also often assume that a competitor’s new-product introduction 

decreases profits in ways that can influence the results of the paper. As noted earlier, Brander 

and Eaton (1984) assume that prices must decrease with new-product introductions in their study 

of optimal product-line design. Similarly, Eizenberg (2008) considers the question of how many 

products computer manufacturers should offer, but uses the assumption that a firm’s profits 

decrease when a rival adds a new product to estimate the model. While it is useful to see how 

much can be learned if one makes convenient assumptions – in Eizenberg’s study, the 

assumption makes a problem of assortment choice tractable when in general the problem is 

intractable – it is also important to understand the conditions under which the assumptions are 

likely to hold in order to assess the validity of the results. 
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 Finally, we note a potential direction for future research. We have focused most of this 

paper on horizontal product-line competition. Yet much of the product-line literature focuses on 

competition between firms that have vertically-differentiated product lines. It would be 

interesting to explore the extent to which these results are empirically applicable to vertical 

product lines. 
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Table 1: Changes when b introduces a new product. (Φ as in eq. 1). 
 
a. Percentage increase in profits for firm a. 
        σ   
  1 2 3 4 5 
  0 -6.0 -0.6 1.7 2.6 2.8 

2 -8.0 -0.6 2.6 3.6 4.0 
γ 4 -9.1 -0.7 3.1 4.7 4.9 

(mean 6 -10.4 -1.4 3.3 5.2 6.0 
utility) 8 -10.9 -3.3 2.2 5.4 6.4 

  10 -10.9 -4.2 0.4 4.6 6.5 
  12 -11.0 -4.3 -1.0 2.7 5.6 
 
b. Percentage increase in pb1. 
        σ  
  1 2 3 4 5 
  0 13.2 12.1 11.2 10.6 10.5 

2 16.8 15.1 13.7 12.8 12.3 
γ 4 15.7 16.0 15.0 14.2 13.6 

6 13.9 14.7 15.0 14.8 14.4 
8 13.2 12.7 14.2 14.8 14.4 

  10 13.1 11.8 12.3 13.7 14.5 
  12 13.0 11.5 10.9 12.4 13.8 
 
c. Percentage increase in pa. 
        σ  
  1 2 3 4 5 
  0 0.2 1.8 1.8 1.6 1.4 

2 0.6 3.8 3.7 3.0 2.4 
γ 4 0.1 5.5 5.8 4.9 3.8 

6 -1.0 5.5 7.3 6.8 5.6 
8 -1.5 4.5 7.7 8.2 7.2 

  10 -1.5 3.6 6.7 8.5 8.6 
  12 -1.5 3.5 5.6 7.9 9.0 
 
d. Percentage increase in units sold by firm a. 
        σ  
  1 2 3 4 5 
  0 -6.2 -2.3 -0.1 0.9 1.4 

2 -8.6 -4.3 -1.1 0.7 1.6 
γ 4 -9.2 -5.8 -2.6 -0.3 1.2 

6 -9.5 -6.7 -3.9 -1.5 0.3 
8 -9.6 -7.2 -4.9 -2.8 -1.0 

  10 -9.6 -7.6 -5.8 -3.9 -1.9 
  12 -9.6 -7.6 -6.2 -4.7 -3.1 
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1e. Percentage increase in profits for firm b. 
        σ  
     1 2 3 4 5 
  0 41.6 42.0 42.2 42.0 41.9 
   2 34.6 37.5 38.9 39.9 40.1 

γ 4 28.6 33.4 35.9 37.5 37.9 
   6 25.5 29.8 33.1 35.1 36.3 
   8 24.7 27.4 30.3 33.0 34.3 
  10 24.6 26.4 28.4 31.2 33.0 
  12 24.6 26.1 26.9 29.0 31.2 
 
 
 
Table 2: Comparative Statics for Mixed-Logit 
Dependent variable: Percentage Increase in a’s profits from b2’s entry 
Variable  (1) (2) 
constant  -14.3 -10. 
Φa,b1  3.5 3.5 
Φa,b2  -18.7 -18.7 
Φb1,b2  8.8 8.8 
γ  -1.23 -2.1 
σ  1.2 -0.7 
γ*σ 0.16 
γ*γ  0.04 
σ*σ 0.18 
Φa,b1*Φa,b1  1. 
Φa,b2*Φa,b2  -6. 
Φb1,b2*Φb1,b2  1. 
R

2
  0.88 0.91 
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Table 3a: Percentage Change in a’s profits when firms choose attributes 
            σ         

   1 2 3 4 5 6 
   0 -18.9 -19.1 -19.4 2.2 2.3 2.4 
   2 -20.0 -19.8 -9.0 2.3 2.8 3.0 

γ 4 -20.4 -12.0 0.8 2.3 3.3 3.3 
   6 -20.5 -12.6 -6.5 -17.2 -15.8 -14.9 
   8 -20.5 -12.9 -7.1 -5.2 -18.7 -17.5 
 
 
Table 3b: Equilibrium Attribute choices 
            σ         

     1 2 3 4 5 6 
   0 (1,1) (1,1) (1,1) (1,0) (1,0) (1,0) 
   (1,1) (1,1) (1,1) (0,1) (0,1) (0,1) 
   2 (1,1) (1,1) (1,0) (1,0) (1,0) (1,0) 
   (1,1) (1,1) (1,1) (0,1) (0,1) (0,1) 

γ 4 (1,1) (1,0) (1,0) (1,0) (1,0) (1,0) 
   (1,1) (1,1) (0,1) (0,1) (0,1) (0,1) 
   6 (1,1) (1,0) (0,0) (0,0) (0,0) (0,0) 
   (1,1) (1,1) (1,1) (0,1) (0,1) (0,1) 
  

8 (1,1) (1,0) (0,0) (0,0) (0,0) (0,0) 
   (1,1) (1,1) (1,1) (1,1) (0,1) (0,1) 
Choices are listed as (X1a, X2a) on top, and (X1b2, X2b2) on bottom. b1 always chooses (1,1). 
Note that in equilibria where a chooses (1,0) there is an ambiguity about which attribute a sets to 1. We 
normalize this to be the first attribute without loss of generality.  
 
Table 4: Percentage change in manufacturer a’s profits when b adds a new product, where Φ as 
specified in eq. (1) and manufacturers sell their product through an indirect channel. 
 
        σ  
  1 2 3 4 5 
  0 -4.8 0.4 2.2 2.7 2.8 

2 -6.5 1.0 3.6 4.1 4.1 
γ 4 -6.7 1.9 5.0 5.8 5.6 

(mean 6 -6.5 2.8 6.4 7.4 7.2 
utility) 8 -6.2 3.7 7.8 8.9 8.9 

  10 -5.9 4.5 8.9 10.3 10.4 
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Table 5 Comparative Statics for Mixed-Logit 
Dependent variable: Percentage Increase in a’s profits from b2’s entry 
Variable  (1) (2) 
constant  -14.1 -12. 
Φa,b1  2.8 2.8 
Φa,b2  -21.1 -21.1 
Φb1,b2  9.5 9.4 
γ  -1.07 -2.1 
σ  1.5 1.6 
γ*σ 0.20 
γ*γ  0.05 
σ*σ -0.18 
Φa,b1*Φa,b1  0.5* 

Φa,b2*Φa,b2  -6. 
Φb1,b2*Φb1,b2  0.5* 

R
2
  0.91 0.93 

* These coefficients are insignificant, but we present the first digit. All other coefficients are 
accurate to ±2 for the last digit that is reported. 
 
 
 
Table 6: Percentage Increase in Profits for Firm a When Both Firms Add New Products 
Constant 32.
γ -5.4
σ 4.
Φa,1b1 19.
Φa,1b2 -11.
Φa,1a2 -8.
Φa,2b1 -12.
Φa,2b2 -12.
Φb1,b2 13.
R-square 0.82
 
 


