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Abstract

The aim of this reply to Bertoletti (this Journal, 2004) is to give a “rational expecta-

tions” rationale for the demand system and the definition of consumer surplus in Adachi

(this Journal, 2002).

I. Introduction

In the literature of monopolistic third-degree price discrimination, it has been widely held that

a change in aggregate Marshallian social welfare by price discrimination is negative if total

output decreases.1 Among others, Schwartz (1990) verifies this conjecture for any total cost

function that depends only on total output, not on its distribution among markets. Letting

∆X and ∆W denote a change in aggregate output and in social welfare, respectively, we can

express his argument as follows:

∆X < 0 ⇒ ∆W < 0.

Bertoletti (2004) strengthens Schwartz’s (1990) result; he shows that social welfare must

decrease by price discrimination even if total output remains constant. Again, using the same

notation, we can describe his claim by

∆X ≤ 0⇒ ∆W < 0.

∗I am grateful to Paolo Bertoletti and Francisco Galera, who independently made me realize the presentation
problem in Adachi (2002). I also thank Pierre Régibeau (Editor in charge). The usual disclaimer applies. An
earlier version was circulated under the title “Addendum to A Note on Third-Degree Price Discrimination with
Interdependent Demands.”
†Department of Economics, University of Pennsylvania, 3718 Locust Walk, Philadelphia, PA 19104-6297,

USA. E-mail: adachi@econ.upenn.edu
1See, e.g., Stole (2003, Subsection 3.1).
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On the contrary, in Adachi (2002), I point out that when symmetric consumption externality

between groups is considered, monopolistic third-degree price discrimination can improve social

welfare even if total output remains the same, which seems contradictory to Bertoletti’s (2004)

result. One might be tempted to say Bertoletti’s (2004) model is not general enough, or

Adachi’s (2002) argument has some logical flaws. Neither is correct. To make clear this point,

the present reply gives a “rational expectations” rationale for the demand system and the

definition of consumer surplus used in Adachi (2002).

Originally, I wrote Adachi (2002) as a note on Layson (1998) with intent to correct one of

his results; that monopolistic third-degree price discrimination never improves social welfare if

total output remains the same. At that time I interpreted consumption externality between

groups as interdependency between group demands. I now realize that this interpretation is a

misleading one, and I can no longer say that Adachi (2002) corrected one of the main results of

Layson (1998) because his (and Bertoletti’s (2004)) micro foundation and mine are different.

In particular, the statements below in Introduction of Adachi (2002) are no longer justified:

“... In a recent paper in this Journal, Layson (1998) deals with the case of

interdependent demands. He states that “if the demands are linear functions of

prices and there is cross-price symmetry, then price discrimination lowers welfare”

(p. 521). However, his argument solely relies on the traditional lesson that “a robust

sufficient condition for price discrimination to lower aggregate welfare is that total

output remains the same or falls under price discrimination” (p. 521). In fact, the

author just verifies that ”[f]or the linear demand case with cross-price symmetry,

the output effect of price discrimination is zero regardless of the slope of marginal

cost” (p. 520), and derives the above conclusion. He does not directly investigate

the welfare change.”

At the same time, however, the results in Adachi (2002) also make sense if what I explain

in the following sections is understood. The bottom line is that in Adachi (2002) I wrote the

demand system with the same notation as Layson’s (1998), though Adachi’s (2002) demand

system is a conceptually different object from Layson’s (1998) and Bertoletti’s (2004).

II. Each Consumer Has a Unit Demand (Consumer Het-

erogeneity)

In the model of Adachi (2002), there is a continuum of consumers, and each consumer in market

i = 1,2 is indexed by xi ∈ [0,M ] (M is so large a positive real number for a boundary solution to

be excluded), and the expected number of customers who consume in market j = 1,2 is denoted
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by ne
j ∈ [0,M ]. We assume that each individual can consume at most one unit of the good:

if a consumer xi in market i purchases the good, he gains gross utility (ai − xi + ηne
j), where

j 6= i, by paying the price pi ≥ 0, and if he does not purchase, he gains nothing. This is where

consumer heterogeneity arises, and η is a constant which exhibits the effect of a consumption

externality between two markets..2 For the law of demand to hold, we need to assume that

0 < η < 1 (meaning that the focus is not on negative externality but on positive externality).

Lemma 1 in Adachi (2002) shows the existence of the lower bound η(α), where α ≡ a2/a1, for η

to make the monopolist optimally supply a positive amount of the good to both markets under

either the regime of uniform pricing or the regime of price discrimination.

III. Equilibrium Demand System

As is the case in the literature of network externality such as Katz and Shapiro (1985), we confine

our attention to the Rational Expectations Equilibrium (hereafter, REE) market demands (that

is, ne
i = qi for i = 1, 2). The terms qi and qj which appears in the equation (1) in Adachi (2002),

pi = ai − qi + η · qj in market i 6= j (i, j = 1,2), (1)

are such REE market demands.

Considering REE market demands does not mean that we treat an arbitrary pair satisfying

pri = ai − qri + η · qrj in market i 6= j under regime r = U,D, (2)

where U means Uniform Pricing and D means Discriminatory Pricing. It rather means that

we take the realized unique pair by the monopolist’s profit maximization (the existence can be

checked), as the pair of aggregate demands. Essentially, it is possible to think that the monop-

olist directly decides a supply schedule (qr1, q
r
2), under equality constraint (2), to maximize her

profit. By the uniqueness, the solution of the monopolist’s optimization (profit maximization)

without the constraint (qr1, q
r
2) ∈ [0,M ]2 is a unique alternative of the optimal supply schedule.

Since in the following such qri is verified to be non-negative (note that M can be arbitrary large)

under the present model, it is assured that the pair indeed exists as optimal quantities for the

monopolist.

2See Adachi (2004) for an analysis of the situation where there are consumption externalities within markets.
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IV. Definition of Consumer Surplus under REE

In REE, the net utility of consumer xi is expressed by (ai − xi + ηqrj − pri ), and Adachi (2002)

defines the consumer surplus of each market i under the regime r by

CSr
i ≡

∫ qri

0

[ai − xi + ηqrj − pri ]dxi =
(qri )

2

2
, (3)

which matches the definition of CS in Katz and Shapiro (1985, p.428, Equation (9)).

Notice here that we are integrating the net utility with respect to xi. We do not use

the demand system (1) when we calculate consumer surplus: our CSr
i is not derived from

the demand system. This is because the demand system (1) just determines the equilibrium

amount of demand. Hence, it is not the basis of welfare evaluation. This is exactly what makes

a crucial difference between the model with consumption externality such as Adachi (2002) and

the ones without such as Bertoletti (2004) and Galera (2002). We see this difference in the

next section.

V. Definition of Consumer Surplus under the Represen-

tative Consumer Assumption

To derive the market demands (1) and consumer surplus (3), we have supposed that each

individual has a unit demand as explained in Section 2. Yet, there is another way to derive the

market demands (1), which is based on the Representative Consumer Assumption (hereafter,

RCA). The following accounts are based on Galera (2002).

This approach starts with assuming that the demand system is determined as a solution of

a representative consumer’s maximizing his utility, U(q)− p · q. In RCA, this U(q)− p · q itself

is defined as consumer surplus. If we assume the following functional form:

U(q1, q2) = a1q1 + a2q2 −
1

2
(q21 + q22 − 2ηq1q2),

then we can verify that maximizing utility with respect to q1, q2 yields the same demand system

as in (1).

Now, let CSr
i be the consumer surplus of each market i under regime r with the above

specification of the representative consumer’s utility. Galera (2002) shows that for each r, the

following relationship holds (assuming the monopolist supplies a positive amount of the good

to both markets under either regime):

CSr
1 + CSr

2 = CSr
1 + CSr

2 − ηq1q2.
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Let ∆CS be the change in the sum of consumer surplus due to the regime change from

uniform pricing to price discrimination. Then, Galera (2002) shows that

∆CS = − 3

16

(a2 − a1)2

1 + η
(4)

whereas the corresponding object in Adachi (2002) is as follows:

∆CS = − 3

16

(a2 − a1)2

(1 + η)2
. (5)

This appears in the proof of Proposition 3 in Adachi (2002), which states that “price dis-

crimination improves social welfare if and only if the value of the interdependency exceeds one

half (1/2 < η (< 1)).” If we replace (5) by (4), then Proposition 3 does not hold any longer, that

is, for any α ∈ (0, 1), price discrimination cannot improve social welfare for any η ∈ (η(α), 1).

Moreover, Bertoletti (2004) generally shows that under RCA social welfare must decrease by

price discrimination even if total output remains the same.
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