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This paper considers vertical bilateral monopolies facing two consumer groups with
different demands for the final product composed of two perfect complements. In contrast to
traditional theories, second-mover advantages may appear, and sequential pricing is superior
to simultaneous pricing in terms of welfare. This phenomenon occurs because the standard
first-mover advantage is eroded in the bilateral pricing game due to the follower’s threat of
shutting down the smaller markes. The follower may wish to commit to uniform pricing to
take advantage of its strategic position.
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I. Introduction

Traditional oligopoly models, such as Cournot and Stackelberg, suggest that a
first-mover advantage exists in sequential-move games, leading to larger
equilibrium quantities and higher social welfare compared with simultaneous
moves. Similar results apply to pricing in successive or bilateral monopolies selling
perfect complements due to the duality argument of Cournot complements. That is,
the price—cost margin and profit are higher for the first mover than for the second
mover. Moreover, the sum of the prices of two complements is higher and social
welfare is lower in sequential-move games compared with simultaneous-move

games.
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We show that the above results can be reversed if the market is divided into two
groups with different demands for the final product. When the demand difference
between the two groups is moderate, the first-mover advantage diminishes due to
the follower’s threat of closing the weak market. In this case, the follower can enjoy
higher prices and larger profits than the leader, contrasting the standard single-
market model where the price leader generally has a greater price—cost margin than
the follower. In our model, a larger margin can negatively affect the leader’s
strategic position against the follower. The follower with a lower margin is more
likely to shut down the weak market, and the leader who loses more from the
closure of the weak market has to lower its price to encourage the follower to sell in
both markets. Sequential pricing results in lower final product prices and higher
social welfare when such an effect is sufficiently strong. This result can occur when
the weak market, which will be excluded under simultaneous pricing, is served
under sequential pricing. Hence, the main driver of the welfare reversal is the
demand expansion effect of sequential pricing relative to simultaneous pricing. The
weak market is more likely to be excluded under simultaneous pricing because both
firms do not consider the negative externality their pricing has on the
complementary good seller. Conversely, under sequential pricing, the leader can
internalize the externality by lowering its price to entice the follower to serve both
markets. In this manner, the leader can increase joint profit, but the follower also
benefits from the increment.

The presentation of complementary goods prices to consumers and the
determination of prices in a vertical chain are important policy issues. Typically,
consumers can purchase a system good comprised of complementary components in
two ways. One is to buy a final good from a producer who assembles its own
component with complementary parts from other producers; the other is to buy
each of the complementary component separately from independent producers. In
terms of the structure of pricing decisions, the former corresponds to sequential
pricing, whereas the latter relates to simultaneous pricing. Understanding which
approach is more desirable in terms of social welfare is essential. For example, the
issue of bundling mobile phones with mobile services has been prevalent in many
countries. The Finnish government prohibited tying arrangements for mobile
service and mobile handsets in wireless broadband markets in 1997, ending this
regulation in 2006." Similarly, the Japanese government passed a law banning
mobile service plans bundled with handsets in 2018. In addition, a law prohibiting
mobile network operators from selling mobile handsets is currently being
considered in South Korea. In handset bundling, network operators purchase
mobile phones from OEM (Original Equipment Manufacturer) and sell the bundle
to consumers, corresponding to the sequential pricing of mobile phones and

' See Hazlett et al. (2018) for more detail.
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network service. Conversely, banning handset bundling changes the pricing game to
simultaneous moves. Our results suggest that the relative merit of the two pricing
regimes depends on the structure of market demand; thus, we need to exercise
caution in policymaking on handset bundling.

Although our analysis is based on bilateral monopolies of perfect complements,
all the results can also be applied to vertical supply chains and the licensing of
complementary patents owned by independent inventors. The question remains:
Should bilateral licensing agreements be processed sequentially or simultaneously?
According to our analysis, sequential licensing will be better for society if the
producers of final products using complementary patents are moderately
asymmetric, and vice versa.

The remainder of Section 1 reviews related literature. In Section 2, we establish
the model. In Section 3, we analyze the sequential pricing game. In Sections 4 and
5, we consider the simultaneous pricing game and compare the two pricing regimes

in terms of social welfare, respectively. Section 6 concludes this paper.

Literature review: Our research is closely connected to the literature on second-
mover advantages. Gal-Or (1985) showed that in a sequential-move game involving
two identical players, the second mover earns higher profits than the first mover if
their reaction functions have an upward slope (e.g., during price competition).
Dowrick (1986) expanded this result to include asymmetric firms and non-concave
profit functions, revealing that a player with a downward-sloping reaction function
prefers the leader role, regardless of its rival’s reaction function slope. In our model,
the reaction functions of both firms remain downward sloping, but the follower’s
reaction function experiences a jump due to the presence of distinct consumer
groups, which serves as the primary driver for the second-mover advantage. Gal-Or
(1987) established a second-mover advantage in a quantity game with stochastic
demand and private information. Similarly, Rasmusen and Yoon (2012)
demonstrated that a second-mover advantage may arise if the leader possesses better
information about new market profitability. Some authors have explored how cost
asymmetry between the leader and follower affects the firms’ profit rankings. Ono
(1978) reported that a firm with a lower (higher) cost prefers the leader (follower)
role if the cost difference is sufficiently large in a homogeneous product market, a
result that holds true in differentiated product markets as well, as shown by Van
Damme and Hurkens (2004), Amir and Stepanova (2006), and Hirata and
Matsumura (2011). Hirose et al. (2017) found that the opposite might be true if the
follower’s price is endogenized, unlike Ono’s assumption that the follower

undercuts the leader’s price and the leader meets residual demand.” Our work

2 Another strand of research explores the endogenous timing of moves (see Hamilton and Slutsky
(1990), Amir (1995), and Amir and Stepanova (2006), among others).
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differs from these earlier works in that we analyze the possibility of second-mover
advantage and the welfare implications of sequential and simultaneous pricing
when two distinct consumer groups have different demands for the final product.

Second-mover advantages may also occur when the market demand function
exhibits log-convexity (Bresnahan and Reiss, 1985; Adachi and Ebina, 2013; Amir
and Grilo, 1999). Bresnahan and Reiss (1985) showed that increased demand
schedule convexity tends to reduce the first mover’s margin relative to the second
mover’s margin. Our result shows that a second-mover advantage can emerge even
when the demand function is not log-convex, provided it is moderately kinked. The
kink in the demand function due to multiple consumer groups produces an effect
similar to the one induced by the log convexity of the market demand. Kinkedness
and log convexity are also related to the non-monotonicity of marginal revenues. If
a demand curve segment exhibits strong convexity, the corresponding marginal
revenue curve increases in that segment, potentially intersecting the marginal cost
curve multiple times and resulting in a profit function with several peaks (Formby
et al,, 1982). The peak selected depends on the marginal cost level. Our model
exhibits similar behavior, with the follower’s marginal revenue jumping due to the
kinked demand, and the leader’s price being perceived by the follower as a marginal
cost. Therefore, when the leader sets its price above a certain threshold, the follower
reacts with a sudden, sharp price increase. This aggressive response from the
follower prevents the leader from charging a high price, and if the effect is large
enough, then a second-mover advantage follows.

Convexly kinked demand curves typically arise when two or more consumer
groups have different reservation prices, or in other words, distinct markets. For
example, homogeneous markets located at different distances from a single-product
monopolist can be considered consumer groups with different reservation prices
after accounting for transportation costs, as in Greenhut and Ohta (1972).
Consumer groups with different demands also arise when a product serves multiple
purposes, such as electricity and oil (Walters, 1980; Hoel, 1984). Another common
scenario involves multiple user types, where households and business customers
consume the same product but have different preferences for product quality
(Johnson and Myatt, 2003). Empirical evidence for convex kinked demand curves
exists. Bontemps et al. (2002) and Berbel et al. (2011) showed that estimated water
demand curves for agricultural irrigation commonly feature at least one or multiple
convex kinked points. In line with Walters (1982), these papers demonstrate that
kinked demand curves are neither anomalies nor specific cases but rather
widespread phenomena.
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I1. Simple Model

Consider two firms U and D, each selling one of two perfectly
complementary goods. Alternatively, the two firms are upstream and downstream
entities in a vertical market, where a unit of input is used to produce a unit of a final
good. For simplicity, we assume zero production cost for both firms. Each firm
independently sets price p;, i =U,D , when it comes to its turn.

The final good comprised of two perfect complements has two separate Markets 1
and 2. One can think of the aggregate demand being divided into two groups.
Inverse demand is p, =1—¢q, for Market 1 and p, =a—bq, for Market 2. Here,
a>1 represents the degree of vertical (quality) stretching of the inverse demand for
Market 2. We normalize the mass of Market 1 to unity and allow the mass of
Market 2 to vary according to parameters @ and & with the restriction ¢>4>0.
A larger level of 4 implies a smaller mass for Market 2. Thus, Market 1 is weak,
whereas Market 2 is szrong. The aggregate inverse demand function is given as:

_[Ha+b-b0), 024-1
PO o pest ()

where QO =¢,+4g, denotes the total quantity.

[Figure 1] Inverse demand curves (a=56=2)
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Single-market benchmark: Assuming that @=4=1, which implies that both
markets are identical and thus can be considered one market with a mass of 2. Then,
the standard Cournot complements result arises in the simultaneous-move game,
whereas the Stackelberg leadership outcome emerges in the sequential-move game.
The sum of the equilibrium prices is lower and social welfare is higher under

simultaneous moves than under sequential moves.
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III. Sequential Pricing Game

Suppose firm U (leader) initially sets its price p,,. Then, after observing p,,,
firm D (follower) sets its price p,. We use backward induction to derive
subgame perfect equilibria. Assuming for the moment that the firms cannot price

discriminate between the two markets.

Follower’s best response given the leader’s price: The follower faces two
separate markets with different demands and has to decide whether to sell in both
markets or only in the strong one. The weak market will not be served if p, +
pp >1.Firm D’s profit function is

pold+49—A+3)(p, +pp)l  for p, <1—p, (both serving)
7o (Pps Pu) = e 1 . - (@)
Pols—5(py +pp)] for p, >1- p, (single serving)

Given py, the problem of choosing p, is equivalent to choosing Q. Then, firm
D’s profit can be rewritten as

[ (a+b6—060)—p, 10 for O =%~ (both serving)

b+1 b

[(a—060)—p, 10 for O <4£—~ (single serving) ’ G)

7,(0; py) :{

where p,, is the virtual marginal cost of firm D.

We proceed with O instead of p, in solving the follower’s optimization
problem, which gives us a more intuitive explanation for the profit-maximizing
behavior. For a given O, the profit margin of the follower, p, =P(Q)—p,, is
expressed as the vertical distance between P(Q) and p,, as shown in Figure 2.
The marginal revenue of firm D can be expressed as

b+1

MR, @)=V _2p0 for O <2—

L b—2b for O > <—L1(both servin
{ (at+ 0) 024 ii t g) @

single serving) ’

2 —2 due to the convex kink of
the inverse demand curve. The first part (O <%—1) of the marginal revenue curve

corresponds to the case of serving the strong market only, and the second part

Which is non-monotone and has a jump up at Q=

(O =4—1) to the case of serving both markets.
The first-order condition for profit maximization requires that MR, (Q) = p,,. If
py 1s sufficiently large or small, then the optimal Q is uniquely determined.

. . . : 2—a+b
More interesting is the case where p, satisfies 2—a< p, <522 such that p,

intersects both parts of the marginal revenue curve. We obtain two local maxima for
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7, in this case. Let 0° and Q" denote the quantity chosen by firm D when

serving the strong market only and serving both markets, respectively. That is,

s a 1
-4 1 5
0’ (py) YRETLAE 5)
5, _a+tb b+l
O (py)= TREETRLE (6)

In this case, the profit function of firm D is bimodal with two peaks at Q°
and Q. To determine which of the two is the global maximum, we define the net

gain of increasing total quantity from Q° to Q" as

S(po)= [, MR, (0)= p, 14O )

which is the difference between the two colored regions in Figure 2. When the
marginal revenue curve of a monopolist intersects the marginal cost at two points,
the optimum depends on the area between the marginal revenue and the virtual

marginal cost p,,.

[Figure 2] Follower’s optimal quantity choice for a=56=2

p
2.0
15
1.0
P
05 | . ;
\ \pu
QS 0.5 QB 1.0 15 2.0 Q
-05¢}

MRy

The optimal choice is Q° if S(p,)<0 and Q° if S(p,)>0. The sign of
S(py) depends on the level of p,. When p, is small, choosing the larger
quantity Q" is better for firm D due to the high profit margin. The opposite
holds when p,, is large. Define the threshold value p, =1— \7})‘—:1 for which firm
D is indifferent between O° and Q. Assume that firm D chooses Q” if
S(p,)=0. p, is decreasing in @ and increasing in &; single serving becomes

more profitable as the size of the strong market increases. A necessary condition for
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0" to be optimal is p, >0, which is equivalent to the condition &< min{l+
Nbo+1,3}.
Using the notations defined above, we can write firm D ’s best response in terms

of O as

atbh _ b+l

£y fora<3and p, < p, (both serving)
QR(PU):{Zb % Pu v =Py

. (8)

£ —Lp, for p, > ﬁU (single serving)

Plugging in Q®(P,) into the aggregate demand function, firm D’s best response
in terms of p,, is given by

o) sits =2 for a <min{l++b+1,3} and p;, < p;, (both serving)
Polpy)= A
p\Pu : _% for p, > p, (single serving)

» )

which is downward sloping with a jump down at p, for a<min{l+~&+1,3}
(Figure 3). Two prices p, and p, are strategic complements in the continuous
parts of the reaction function, but they become strategic substitutes on the
discontinuous point at p, .

[Figure 3] Follower’s best response (a=6=2)
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Leader’s optimal pricing: Recall that firm D chooses Q° (single serving) for
Py > P, and Q" (both serving) for p, < p, . Thus, firm U’s effective demand
schedule is derived from firm D’s marginal revenue curve after eliminating the
part below p, for the first MR and the part above p, for the second MR, as
depicted in Figure 4. Note that there is a discontinuity in firm U’s demand
schedule.
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[Figure 4] Leader’s effective demand curve for a=56=2
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Plugging in firm D’s best response, firm U ’s profit is given as

py(st—4Lp,) fora<min{l++/6+1,3}and p, < p, (both serving

Py —ipU) for p, > ﬁU (single serving)

n,,(pL,):{ ), (10)

which is discontinuous with a jump down at p, =1—=L whenever ¢ <min{l+
jump U N7

\6+1,3} . Otherwise, the profit function is smooth and concave. The profit

function can take three possible shapes depending on the levels of 2 and 4, as

shown in Figure 5.

[Figure 5] Leader’s optimal pricing decision

(i) a=b=1.5 (i) a=b=2.0 (iii) a=b=2.5

The parabolas on the left and right sides of each profit function correspond to the
profits achieved when firm U chooses to serve both markets and the strong
market only, respectively. The dotted parts of the parabolas are unattainable by firm
U, due to firm D deviating from both-serving or single-serving. The optimal
price of firm U is p, =p, in Figure 5(ii), where the values of 4 and & are

moderate. Firm U ’s optimal price also takes three forms depending on parameters
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a and &. Letthree regions be denoted as follows:

145
Both serving region I = {(ﬂ,b) |[1<a< and b>b(a }

Both serving region 11 ={(,6)|1.522< 2 <2.127 and b(a) < b b(a)},
Single serving region = {(4,6)|a>1.823and 6 < b(a) } ,

where b(ﬂ) —32a+964> 884> +254" +a(8— 12a+54° 32— —56a+254" and b(ﬂ) 2(d + a— 1) [ )

32(a-1)?
—3a.

Then, the leader’s optimal price is derived as

atb
2(1+b)

in both serving region I
= 1—% in both serving region II . (11)

5 n smgle serving region

Figure 6 demonstrates the three regions with boundaries &(2) and b(a) in the
(a,6) space. The three representative cases in Figure 5 are denoted as points (i),

(i1), and (iii).

[Figure 6] Three regions of both serving (I and II) and single serving
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Intuitively, firm U would prefer to serve both markets when the surplus
extractable in the strong market is not that large relative to the one in the weak
market (for @ being small and & being large). Indeed, firm U prefers both
serving for a< min{1+\/m,3} and single serving for a> min{1+\/m,3} if
it can force firm D to follow suit. The only way firm U can control firm D'’s
behavior is through p,, . Particularly, if firm U wants both markets to be served
in equilibrium, then it must set its price equal to or lower than p, . This pricing
constraint does not bind in the Single-serving Region, where the strong market is
extremely small that firm U ’s optimal price is less than p,, . It does not bind in
Both-serving Region I as well, where the strong market is sufficiently large, such
that firm U ’s unconstrained optimal price is larger than p,. However, in Both-

serving Region II, firm U wishes to serve both markets while firm D will

deviate to single serving at the unconstrained optimal price p,, =554 > P, - In this
case, firm U ’s optimal choice is to lower the price down to p,, to make firm D
indifferent between single serving and both serving (Figure 7). Although firm U
moves first, its first-mover advantage is eroded due to firm D’s option of excluding

the weak market.

[Figure 7] Leader’s optimal price choice inducing both serving (a=46=2)
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Pluggingin p,, firm D’s equilibrium price is given as

a

in both serving region I

4(a+b)
Py = % in both serving region II . (12)

a . . . .
n n smgle serving region
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Then, the equilibrium profits of the two firms are

(a+b)?

35(15) in both serving region I
* (a=1)(1—a+~1+b) (1+b+1+b) . . .
T, = ) in both serving region II, (13)
2 . . . .
- in single serving region
and
(a+b)’ . . .
65025 in both serving region I
) (a1 Q2146 +26+0\146) . . .
T, = P in both serving region II . (14)
2 . . . .
l“s—b n smgle serving region

Second-mover advantage with margin and profit reversals: In this section, we
analyze the conditions for second-mover advantage to occur. By comparing 7;, and
7;,, we can show that 7z}, > 7, holds in the parameter region Q= {(a,6)|1.763

<a<2.127 and b(a)<b<b'(@)}, where 6°(a)=1(94" +3(a—1)\/(a—1)(9a—1) -
3—14a) (Figure38).

[Figure 8] Region of second-mover advantage with price and profit reversals
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When the mass of both markets are equal (i.e., a=24), the equilibrium prices
and profits of the leader and the follower change as a4 increases. Figures 9 and 10
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show the respective prices and profits of the leader and the follower.

[Figure 9] Prices of the leader (solid) and the follower (dashed) when b=a
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[Figure 10] Profits of the leader (solid) and the follower (dashed) when b=a
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In Both-serving Region II, firm U has the incentive to lower its price to induce
firm D to serve both markets. Firm D can set a higher price and make a larger
profit due to strategic complementarity. In the region defined by €, this strategic
effect is sufficiently strong to make the follower’s price and profit larger than the
leader’s. That is, a second-mover advantage appears, which will not occur in the
case of a single market.

For expositional purposes, we assume @ =24 in the remaining sections.

IV. Simultaneous Pricing Game

Now, suppose firms U and D set prices p, and p, simultancously. Under
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cost symmetry, both firms face the same best response function:

- —=L  for p. <1—-L (both serving)

, 2 a+ . . .

pi(pj): N ! ! , 1=U,D,j#1. (15)
$—5 forp >1- j% (single serving)

The symmetric equilibrium prices are

K

3(a+1) . (16)

a

£ for a >1.708 (single serving)

{ 2 for 1 <a <1.961 (both serving)

3

Multiple equilibria occur for 1.708 <2 <1.961 due to the kinks of the reaction
functions of the two firms. Figure 11 depicts the case of a unique single-serving
equilibrium for @ =2. The lower parts of the reaction functions will intersect along

with the upper parts for smaller values of 4.

[Figure 11] Single-serving equilibrium under simultaneous pricing (a=56=2)
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V. Simultaneous Pricing versus Sequential Pricing

The order of moves in the pricing game affects not only equilibrium prices but
also the decision on single or both serving. In the sequential-move game, the leader



Jong-Hee Hahn - Youngjun Lee: Sequential Pricing in Successive Monopolies 509

facing the follower’s deviation threat reduces its price for %<a<2.127. Even
though the follower increases its price in response, its size is smaller than that of the
leader’s price cut. In addition, the exclusion of the weak market is more likely under
simultaneous pricing compared with sequential pricing. Exclusion occurs for
a>2.127 under sequential pricing, whereas it occurs for a> a (1.708 < 2 <1.961)
under simultaneous pricing. In terms of social welfare, sequential pricing is better
than simultaneous pricing due to the two factors, and their effects can be sufficiently
large to reverse the traditional result of the welfare superiority of simultaneous
moves in bilateral pricing games.

The total price is higher under sequential pricing as long as both markets are
served under simultaneous pricing. However, the total price is lower under
sequential pricing for a€(1.961,2.127), where the weak market is excluded under
simultaneous pricing while being served under sequential pricing. Moreover, for
ac (1.708,1.961), the weak market may be excluded due to coordination failure
between the two firms, resulting in a lower total price realized under sequential

pricing.

[Figure 12] Total prices under sequential (solid) and simultaneous (dashed) pricing
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If such a price reversal occurs, then social welfare is higher under sequential
pricing than simultaneous pricing. As shown in Figure 13, sequential pricing is
welfare superior if the weak market is excluded under simultaneous pricing while
being served under sequential pricing (i.e., 1.708 <a <2.127 ). When both pricing
regimes serve both markets or only the strong one, the standard outcome occurs,
resulting in a lower price and increased welfare under simultaneous pricing.
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[Figure 13] Social welfares under sequential (solid) and simultaneous (dashed) pricing
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The main driver of the welfare reversal is the demand expansion effect of
sequential pricing. The weak market is more likely to be excluded under
simultaneous pricing because neither firm considers negative price externalities
caused by complementarity. Conversely, in sequential pricing, the leader partially
internalizes the external effects by lowering its price to induce the follower to serve
both markets. Given that the market structure analyzed in this paper is commonly
observed in reality, policymakers should be cautious when intervening in

complementary goods markets.

VI. Conclusion and Discussion

This paper examined bilateral vertical monopolies pricing, which involves two
consumer groups with different demands for a complementarity product. We
showed that a second-mover advantage might appear, and sequential pricing can be
more efficient than simultaneous pricing, in contrast to traditional theories. Given
the follower’s threat of shutting down the smaller market, the standard first-mover
advantage is eroded in the bilateral pricing game. We also found that the follower
may wish to commit to uniform pricing to take advantage of its strategic position.
According to our findings, the relative merit of the two pricing regimes depends on
the structure of the market demand, which calls for caution in implementing
relevant policies.

The above conclusion has been reached under several simplifying assumptions.
Particularly, our analysis is based on a linear demand model with two groups of
consumers and zero marginal cost for the firms. Thus, the robustness of the main
result in other situations should be checked. The same result may not be obtained
for nonlinear demands and increasing and/or asymmetric marginal costs. For
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instance, if firms have different marginal costs (but still constant) both serving
equilibria are less likely to occur; thus, the possibility of the second-mover
advantage with margin and profit reversal will be smaller. Specifically, suppose the
upstream and downstream firms’ constant marginal costs be ¢, and ¢, ,
respectively. Let the total perceived input cost of firm D be w= p, +¢, . The
downstream firm has to incur an additional marginal cost of ¢, . Then, to
compensate for this additional marginal cost, the upstream firm has to lower the

a—1

threshold price to p, =l-g=-cp, resulting in the decrease in the downstream

firm indifferent between both serving and single serving. Unfortunately, the analysis
with nonlinear demands and costs seems considerably more complicated because
determining the point of kink in the follower’s marginal revenue is difficult. Here,
we contend with finding the possibility of second-mover advantage and the
superiority of sequential pricing due to the follower’s threat of shutting down the
smaller market in vertical bilateral monopolies. Finding sufficient conditions that
guarantee the result or the situations where the result does not hold is a worthwhile
endeavor, and we intend to address this in our future work.

VII. Appendix : The Follower’s Incentive to Commit to
Uniform Pricing

Here, we discuss a related problem where firm D can set different prices in the
two markets, namely, third-degree price discrimination. Given that the margin and
profit reversal result comes from the follower’s ability to exclude the weak market
under linear pricing, a question of interest is whether firm D will give up price
discrimination by committing to uniform pricing across the markets.

To compare the two pricing regimes, suppose that firm D can price
discriminate between the two markets and can commit to uniform pricing through
a public announcement.’ Assume that firm U cannot price discriminate because
of the inability to distinguish two groups of consumers. For instance, firm U is an
upstream producer, and firm D is a downstream retailer in a vertical market
which is only the retailer who possesses information about consumer identity. The
timing of the game is as follows:

1. Firm D announces whether it will commit to uniform pricing;

2.Firm U sets its uniform price p,;

3. Firm D sets a uniform or discriminative pricing depending on the

announcement that it made.

* This problem can also be viewed as determining whether the government should allow firm D
to price discriminate.



512 The Korean Economic Review Volume 39, Number 2, Summer 2023

Given that the margin and profit reversal result comes from the follower’s ability
to exclude the weak market under linear pricing, a question of interest is whether
firm D will give up price discrimination by committing to uniform pricing across
the markets.

Let p! be the price firm D sets in market 4=1,2. Firm D’s best response

is p,=1-2 for p, <1 and p; =4—2 for p,<a.Then,firm U'’s profit is

py(1=%2p,)  for p, <1(both serving)
n,](py):{ oo Y : (17)

po(E—25) for p,, >1(single serving)

Firm U has two options that induce firm D to choose either: 1) selling in both

markets by setting p, =-% for any given & or ii) selling only in the strong

a

market by setting p, =% for a>2 (interior solution) and p, =1 for a<2
(corner solution). We compare the two options, and the optimal price turns out to

be

d a+l
= . 18
Pu % for a> 3 (single serving) (18)

{L for 1 £a < 3 (both serving)

Then, the equilibrium profits of the two firms are

2= om forl1<a<3(both serving) (19)
v . for a > 3 (single serving)
and
”g _ {% for 1 < a < 3 (both serving) 20)
= for a > 3 (single serving)

which are depicted in Figure 14. The superscript d denotes the case of price
discrimination by firm D.

When a belongs to Both-serving Region I (1Sﬂ<#), firm D’s threat of
excluding the smaller market is invalid even if it commits to uniform pricing. Thus,
choosing price discrimination over uniform pricing is profitable for firm D, as
shown in Figure 14. Similar logic holds when a belongs to Single-serving Region
(a>2.127). Conversely, when a belongs to Both-serving Region II (#Saﬁ
2.127), firm D can pose a valid threat of deviating to single serving when it
commits to uniform pricing. Firm D may increase its profits by sacrificing this
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advantage, but it will also have to pay a larger upstream price when it chooses to
price discriminate. As a result, firm D commits to uniform pricing when
1.765 < 2 £2.127 , which is a larger part of Both-serving Region II (Figure 14). Here,
the gain from the price increase under uniform pricing outweighs the benefit of
price discrimination for firm D.

[Figure 14] Follower’s profits under uniform pricing (solid) and price discrimination

(dashed)

profits
0.5,
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