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1. Introduction

A well-known result in the economics of monopotisthird degree price discrimination is
that a move from uniform pricing to third degre&erdiscrimination reduces welfare if total
output decreases. Robinson (1933) shows that ibaopolist faces two independent linear
demand curves, the use of price discrimination moli affect industry output but will reduce
welfare. Schmalensee (1981) proves this conjecassaiming nonlinear demand curves,
perfectly separated markets and constant margosif &/arian (1985) extends the result by
allowing imperfect arbitrage, so that demand in amrket can depend on prices in other
markets, and by allowing marginal cost to be cartsta increasing. Using a revealed-
preference argument, Schwartz (1990) generalizesdbult to the case in which marginal

cost is decreasing (see also Bertoletti, 2004miore recent analysis).

Theoretical literature on the welfare effects a€erdiscrimination has mainly focused on the
case of final good monopolies. As Katz (1987) cBimmonopoly is precisely a market
structure where antidiscrimination legislations wat apply. For instance, the Robinson-
Patman Act concerns harm to competition, but inddéee of a final good monopoly there is
no competition among either sellers or buyeBespite the empirical relevance and the
importance for the competition policy, there aré many works analyzing the effects of price
discrimination on competition and welfare in oligdiptic frameworks. Notable exceptions,

where discriminating oligopolists are discussed, tAe papers by Neven and Phlips (1985),

! Ippolito (1980) by decomposing the change in douédfare into two effects provides an earlier,ieaand

more intuitive proof. See, also Aguirre (2011).

2 |t is important to point out that the latter resiépends on the assumption that all markets avedeinder
both pricing regimes. Some authors have shownvthah there are two potential markets price diseration
may lead, by opening markets, to a Pareto welfapravement. Hausman and MacKie-Mason (1988) shaiv th
if the marginal cost is constant or falling, theice discrimination results in a Pareto improvenigittserves to
open new markets. Even when price discriminatioesdoot open new markets Hausman and MacKie-Mason
(1988) and Nahatat al. (1990) have shown that price discrimination casult in a Pareto improvement by
lowering prices in all markets.

% Aguirre, Cowan and Vickers (2010) find sufficieminditions for third-degree price discriminationinorease
social welfare related to the shape of inversedirett demand functions.

* On the other hand, some recent empirical works havalyzed price dispersion in oligopolistic masket
Evidence of price discrimination is found by Shepét991) for the (Massachusetts) retail gasolinekataby
Borenstein and Rose (1994) for the U.S. airlinaugt, and by Verboven (1996) for the Europeanncarket.

In these works, neither cost differences nor peakHpricing seem to be the most plausible explanatior the
observed price differences.
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Holmes (1989), Corts (1998), Dastidar (2006), S{@e07) and Adachi and Matsushima
(2011)°

Neven and Phlips (1985) state that whenever denm@sda different price elasticity in
different markets, oligopolists will tend to pridéscriminate exactly in the same way as the
discriminating monopolist would. They consider a ltimarket Cournot duopoly, with
homogeneous product, and conclude that allowingpadligis to discriminate between
submarkets leads to a welfare 18¢¢olmes (1989) also studies a discriminating dugpimlit
firms produce differentiated products and competprices. In his model, equilibrium price
differentials can be accounted for both by diffees)in cross-price elasticity as well as
differences in industry-demand elasticity. In fag,this author (and Borenstein, 1985) shows
price discrimination may increase as a market mofresn monopoly to imperfect
competition. He compares total industry output witrenfirms can discriminate between two
markets with that output under uniform pricing. Whlatermines which regime has a larger

output is the sum of an adjusted-concavity conditiad an elasticity-ratio condition.

Adachi and Matsushima (2011) show that price disicration can improve social welfare
(especially) if firms’ brands are substitutes i timarket where the discriminatory price is
higher and are complements in the market whers ibwer, but it never improves in the
reverse case. They verify, however, that consunoepliss is never improved by price
discrimination: welfare improvement by price disaimation is solely the result of an increase

in the firms’ profits.

We consider a multimarket seller facing competitimmone of its two markets, and show that

the pricing policy, price discrimination or uniforpricing, of the multimarket established

® See also Borenstein (1985) for an analysis of epritiscrimination in monopolistically competitive
environments. In a setting of spatial competitioa@daba (1987) shows that the use or non use oé pric
discrimination by a national firm can affect nomgridecisions made by local firms that compete \tlith
national firm. A related literature is that of siphprice discrimination (an intermediate casenssn first and
third-degree price discrimination). See, for examplederer and Hurter (1986) and Thisse and Vit88§g).
See also Stole (2007) and Liu and Serfes (20103xoellent surveys on price discrimination in opgdy.

® Neven and Phlips consider linear demands andotiaé autput, as occurs under monopoly, is uncharmed
price discrimination.
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firm meaningfully affects competition in the duoptic market, both under strategic
substitutes and strategic compleméntsinder price discrimination, and just like a
monopolist, the multimarket firm charges more ie tharket with the lowest elasticity of
demand; the qualification being that a monopolates market demands whereas the
multimarket seller faces a residual demand in thepdlistic market, given the rival’s price.
Following Robinson’s (1933) terminology, let uslaaie market the “strong” market and the
other the “weak” market.Under price competition, when the duopolistic nearls weak,
price discrimination makes the multimarket firm maggressive (by reducing prices) in price
competition and the rival also reacts more aggvelsiAs a consequence, there is a fall in
the profit of the rival in the duopolistic markehdathe effect on the total profit of the
multimarket seller is ambiguous (given that itsfiigan the monopolistic market increase). If
the duopolistic market is strong, price discrimioat leads to a moderation of price
competition and the profits of the firms are higtiean those under uniform pricingUnder
quantity competition, when the duopolistic marketweak, price discrimination makes the
multimarket firm more aggressive (by increasingdtgput) and the rival reacts being less
aggressive. As a consequence, there is a falkiptbfit of the rival in the duopolistic market
and the total profit of the multimarket seller iease. If the duopolistic market is strong, price
discrimination makes the multimarket firm less a&ggive (by decreasing its output) and the
rival reacts more aggressively. As a consequereeribfit of the rival increases and the effect

on the total profit of the multimarket seller is laiguous.

” Note that this is a fit setting given that a comnfieature of most cases under antidiscriminatitigatiion is
that competition varies across markets. See HausmaMacKie-Mason (1988) for an interesting casehich
Du Pont’'s adversary (Akzo) charged that third-deguece discrimination practices were a misuse pagent.
See other cases in, for example, Scherer and R898) or Varian (1989).

& Under monopoly, a strong (weak) market is defineda market in which, at the profit maximizing onif
price, the market elasticity indicates that thefipio that market could be increased by increagihecreasing)
the price in that market. That is, in a strong (kyeaarket the discriminatory price is at least asafj as (not
greater than) the profit maximizing uniform pride.our case, what determines if the market is strmmweak is
the elasticity of the multimarket seller's residd&imand, not the market demand. It must be poiotgdhat a
market may be strong under monopoly but weak urtiepoly. Many works in the literature on price
discrimination have used Robinson's terminologye,Ser example, Schmalensee (1981), Holmes (1989),
Malueg (1993), Layson (1994) or, more recently, idgy Cowan and Vickers (2010)..

° Note that when the duopolistic market is stronjoum pricing would be optimal only if the objecéof the
multimarket seller were to deter entry or to indegé. If this is the case and if there are notlegstrictions to
price discriminate, the multimarket seller mightreuit itself to uniform pricing, for instance, bygsing most-
favoured-customer clauses with its consumers (sgere 2000).
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Varian (1985), (1989) formulates a general testdanove from uniform pricing to price
discrimination to be welfare improving. Followingshanalysis, we obtain upper and lower
bounds on welfare change when a move is made byniigmarket firm from uniform
pricing to price discrimination. These bounds onlfave change provide necessary and
sufficient conditions for price discrimination tocrease social welfare. Our main results are
obtained by assuming linear demand functions. Wawvsthat price discrimination reduces
welfare if the duopolistic market is weak, and thathe duopolistic market is strong, it is
satisfied the necessary condition for price disoration to lead to a welfare improvement..
These results contrast with those obtained fombaopoly case: under linear demands price

discrimination reduces welfare because the totgdudwdoes not change.

Our findings provide an interesting competition ipplimplication. Section 2(b) of the
Robinson-Patman Act permits a seller to rebutphea facie presumption of illegality by
showing that its discriminatory price was quoted good faith to meet an equally low price
of a competitor” (see, for example, Scherer andsRb3890, p. 514). However, if linearity of
demand is not a bad approximation, we might expgeztimpact of price discrimination on

welfare to be negative when the duopolistic maiketeak.

Several authors have stressed that the eliminafigomice discrimination can be particularly
dangerous if it leads to the closure of markBtaVe analyze the effects of price
discrimination on social welfare when the multinetrkeller does not serve the weak market
under uniform pricing. If the duopolistic market wgeak, price discrimination increases
welfare given that uniform pricing leads to a mooligation of the weak market by the rival.

If the duopolistic market istrong, price discrimination yields a Pareto improvement.

This paper is organized as follows. Section 2 dmeelthe basic model. In section 3, we
analyze the effects of price discrimination on @rignd quantity competition and market

structure. Section 4 analyzes the welfare effedtprace discrimination and discusses

10 See, for example, Robinson (1933), Varian (198%) ldausman and MacKie-Mason (1988). Layson (1994)
derives conditions that determine when price disicration will induce service to a market that otkise would
not be served under uniform pricing.
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implications for antitrust policy. Section 5 offarsncluding remarks.

2. The model

Consider a multimarket firm, firmd, which sells one product in two separated marlats.

market 1 firmA is a monopolist and it faces competition from fihn market 2. Denote by

U,(X,, Xz)+Yy the utility function (separable and linear in timemeraire good) of a
representative consumer in market 2. Suppose uh@t,,x;) is a differentiable strictly
concave function orRR?, which is strictly monotone in a nonempty boundegion X,. The
maximization of the representative consumer yieldsinverse demand system,(X,,X;),
i = A B, where x; is the amount of goo® produced by firm (i = A,B), which is twice-

continuously differentiable in the interior oX,. Inverse demands are downward sloping

aplox <0, i=AB, and we assume that firms sell substitute¥p /Jx; <0,
j#i,i=,A,B. The inverse demand system can be inverted tal yeeldemand system
X =D,(Pa, Pg), 1 = A B. The bounded region in price space where demarpasitive is

denoted byP,. The demand system is twice-continuously diffaedé in the interior ofP,.
Direct demands are downward slopid, / dp, <0 and gD, /Jdp, >0, j#i,i = A,B; that
is, the “own effect” is greater than the “cross effetWe assume thdt'p, / 9| >‘ﬂp, / o"xj‘
and|JD, /dp)| >‘ﬂDi /o"pj‘, j#i,i=,A,B. Denote byp,(x), the inverse demand, which is
twice-continuously differentiable in the interiof &; (arising from maximizing the strictly

concave quasi-linear utility of a representativastoner) andD,(p,) the demand in market 1,

assumed to be downward sloping. Marginal productiosts are constant and identical for

both firms (and both markets}, =c, =c>0.

Firm i's profits in market 2 in terms of prices am(p,, ps) = (P, —¢)D, (P, Ps), | = A B,
and in terms of quantitiessz (X,,%;) =[P (X, Xs) —C]x,i = A,B. The incumbent’s profit

function in market 1 isrt'(x) =[ p,(x) —c]x,. We assume that either firm in market 2 can

make positive profits even when the rival’'s prisethe marginal cost. This ensures interior
solutions in equilibrium. Moreover, we assume thaf <0, 7z >0, 7 +‘ni"j‘<0,

j#i,i=AB, and 71, <0. These assumptions ensure that Bertrand and Cotgaotion
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functions are well behaved and that there existjumiBertrand and Cournot equilibria.
Furthermore, the incumbent's profit function in kedrl is concave and the monopoly output

(and price) is well defined.

Some of the main results of the paper will be atadiby considering the following linear

inverse demands and demands systems:

p(x) =a, = B,
Pa ((A Xg ):a_IBXA_yXB (1)
pB(XA’XB):a_ﬂXB_yXA’

Dy(p1) =& —bypy
D (Pa:Ps)=a—bp, +cpg )
De(Pas Ps) =a—bpg +cp,,

with a, >bc and a>(b-d)c, wherec is the marginal cost. Assumptiorsg >bc and

a>(b—-d)censure that under price discrimination all marlketsserved.

In section 3, we analyze the effects of price disitration on the competition between firms
(in terms of price levels, outputs and profits) ammmpare them with those arising under

uniform pricing, and Section 4 provides the welfanglications.



3. The effects on competition of the multimarket sellés price policy
3.1.Price discrimination

First, we assume that the incumbent firm is alloviedprice discriminate. FirmA is a

monopolist in market 1 and a duopolist in markeD&note byrz (p,, p,, Pg) the total profit

of firm A, where 7z.(p,, Pa, Ps) = 74,(P) + 77, (PA, Py ) - The profit maximization problem of

the multimarket seller, firnh, is:

rgl?j( (pl_C)Dl (p1)+ (pA _C)DA (pA 1Ps ).

The first-order conditions are:

orr. _drm dD,(p,)
=2 -p +(p,—c)—— =0, 3
apl dpl l( pl) ( pl ) dpl ( )
07 _ 07, _ 0D, (Pa: Ps) _

= =D . Pa)+(p, —C)—2—A2 "B~ =(. 4

The first-order condition for the profit maximizati problem of firmB is:

071, 0D; (Pas Ps)
=D.(p,, p.)+(p, —c)—Bxrar el — o 5
o, 5(Pas Pg) +(Ps —C) on. (5)

Note that as the markets are separated, the pecisidns of the multimarket seller for the

two markets are independent. In market 1, from ttamd(3), firm A sets the monopoly price

level, p", sells the monopoly outputy” = D,(p;"), and obtains monopoly profitsg”.
Conditions (4) and (5) implicitly define the bessponse functions of firA andB, R,(p;)
and R,(p,) - A Bertrand equilibrium is a pair of priceg, and pg- such thatp, = R,(p;)
and pg =R,(p,). The equilibrium outputs are, =D,(p,, P;) and X; =Dg(P,, Ps)-
Denote by, and 7z, equilibrium profits in market 2. The total proéif firm A under price

discrimination is7y = 71" + 71, .



It is useful to rewrite first-order conditions ierins of price-cost mark up. Conditions (3) and

(4) can be written, at the equilibrium prices, as:

m—

p-c_ 1

P e

(6)

Pa—C_ 1
Pa Eal(PaiPe)

(7)

where  £(p,) =-Dy(p)p,/ D(p) and £7(p,, Pg) = ~[0DA(Pa, Ps)/ 0P1P4/ DA(Pas Pg)
are the demand elasticity of market 1 (in absokalee) and the elasticity of the multimarket
seller's residual demand in market 2, respectivel{ptimal pricing implies that the

multimarket seller should charge the lowest pricéhe market with the most elastic demand.

3.2. Uniform pricing

Now assume that the multimarket seller is restid¢te selling at a single price (because of,

for instance, price discrimination is banned). Undeiform pricing the total profit function

of the incumbent iz (p, p, Ps) = (P—¢)D,(p)+ (p—c)D,(p, pg)- The first order condition

is given by:

T =Dy (p)+(p=0) TP D, (p, py)+ (p-) PP Pe) =

(8)
ap dp, op,

which implicitly defines the reaction function dfet multimarket seller under uniform pricing,

! Note that, as the products of the firms are suliet in market 2, each firm would be charginglty a price
from the point of view of the industry profits.Bbth products were produced by a monopolist, thradreindex
for each product would exceed the inverse of the elasticity of demand. In particular, the pricestcmarkup

- - —=c)D. €.
h-c :%+M, where &% =—(dD, /0p,)(p, / D,) is the elasticity
P& Ré&
of the residual demand (the own elasticity of desdane; = (oD, /dp)(p, /D;) is the cross-elasticity of

demand for produci with respect to the price of productand R = pD, is the revenue associated with
producti. This is a special case of the multiproduct motlispe pricing problem analyzed by Tirole (1988).

of producti, i = A B, would be
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R.(pg) - It is easy to check that this reaction functioroaigs a slope of less than one in
absolute value. Denote bp“and p; the equilibrium prices under uniform pricing. The
output of firm1 in market 1 isx’ =D,(p") and the equilibrium outputs in market 2 are
Xy = D,(p", pg) and xg =D (p", pg). Let 7' be the equilibrium profit of firmA in market 1
and denote by, and 7; equilibrium profits in market 2. The total protf firm A under

uniform pricing is7g, =71 + 71, .

First-order condition under uniform pricing, (7arcbe expressed as:

P -c_ D.(p") + D,(P”, P) _
P Dy(p")&(p")+DA(P", Pa)EA(P", Pg)

9)

We can write the price-cost margin as a weightetagye of the inverse elasticities:

p'-c _ 1 1
u _'U u u +(1_,U) uy ’
p ex(p", ps) £(p")

DA(P", Pa)ea(P", Py) _
D,(p*)&,(p") + DA(P", P)EA(P", P5)

with =

Thus the mark-up satisfies:

. { 1 1 } p'-c { 1 1 }
min uy ' AR u u S u < max uy AR u u '
&(pP") €x(p", Ps) p &(P") €x(p", Ps)

Hence, with respect to uniform pricing, price disgnation increases the price in the less

price sensitive market and reduces it in the ather.

12 It must be stressed that elasticities differ betwaniform price and price discrimination policigien that
elasticities generally depend on the price lewstig¢h change with the pricing policy).
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3.3. Comparison of results

Firstly, we shall analyze the effects of the pricipolicy of the multimarket seller on its
strategic behaviour in the duopolistic market.Ha hext Lemma, which follows the lines of
theorem 1 in Nahatet al. (1990), we state the relation between the readtiaction of the

multimarket seller under price discrimination wittat under uniform pricing.

Lemma 1 The concavity of the profits functions impliesith

min{ R, (Ps). pI'} < Ri(p) < max{ R, (05 )0} -

Proof. Note that, given a rival’s pricg,, for p< min{ R, (Pg): pl’“} , the multimarket seller's

profit function under uniform pricingz (p, pg) = 75(p) + 77,(p, P ) IS an increasing function
of p, provided that the profit functiong,(p,) and 77,(p,, pg) are concave and achieve a

maximum atp" and R,(p;), respectively. Similarly, forp > max{ R, (Ps ),pl”‘} , 75 (P, Pg)

is decreasing. Therefore, iR (ps) maximizes 7z.(p, py) then it is satisfied that
RA(Pe) O min{R, (pa), P}, max R, (5 ).p'} |- Q.E.D.

The concavity of the profit functions (Lemma 1) aheé fact that the reaction functions are

upward sloping allow us to state the following tiela between the equilibrium prices.

Lemma 2 (i) min{ Py plm} <p'< max{ Pa ,p{“} :
(i) If p,=p" thenp, = p; and if p, < p* then p, < p; (and vice versa).

Proof. See Appendix.

Part (i) of Lemma 2 states that the multimarketesainder price discrimination raises the
price at one market and lowers it at the other, pad (ii) is a direct consequence of
competition with strategic complements. Followingbison’s (1933) terminology, let us
call one market thetrong market and the other theeak market. The duopolistic market,

market 2, isstrong (weak) if the discriminatory price in that market islaast as great as (no
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greater than) the profit maximizing uniform pricdsat is, market 2 istrong (weak) if

eR(p", pt) < (®)&,(p")."® Similarly, a market is strong (weak) if the muldirket firm’s

discriminatory price is higher (lower) in that matkhan in the other market.

Lemma 2 implies that when the duopolistic markewésak p" > p = p, and p; < pg, and
when the duopolistic market is strong, = p" = p/" and p; = p;. In order to understand

these results and to state the effects of the maitket seller’s pricing policy on profits, it is

useful to consider a move from uniform pricing tece discrimination.

Marginal profits in market 1 and 2 of the multimetiseller at the equilibrium prices under

uniform pricing (p", p;) can be expressed, respectively, as:

dp, Y
077,(P", Ps) :DA(pu’p;){l_L:CgE(p“,p;)] (11)
op, p

By substituting the price-cost margin from (9) amditting arguments, we get:

dl]i(pu) = D DA(‘E‘AR _gl) (12)
dpl ' DAgAR + Dlgl ,
o, (p', p D, (&, — &R
Agp pB):D{DARl A)}_ 13)
pA AgA + Dlgl

The signs of (12) and (13) depend on the relatetmveen elasticitiedVhen the duopolistic

3 1t must be pointed out that we use a duopoly-@efimeasure; that is, under another market struchere
classification of a market as strong or weak mijfier. For example, market 2 may be strong undenapoly
but weak under duopoly. As we will show, this fachy lead the multimarket seller to engage in aepric
discrimination policy that results in the lowesicpr precisely in the market where the maximizatidrthe
industry profits requires the highest. As a consege, price discrimination may reduce the multiratigeller’s
profit. Other types of competition, different frasimultaneous price competition, might also afféet strong-
weak ranking between markets.
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am,(p’, pg)
0p,

that profit functions are concave (Lemma 1 andi£)> p* and p* = Ri(pg) > R,(pg) - Note

market isweak &5 (p", pg) > & (p")then >0 and <0 and thus, given

dr(p%)
dp,

that price discrimination makes the multimarketesedbecomamnore aggressive in market 2;
with strategic complementthe rival’'s optimal response to this more aggkesgiay by the
multimarket firm is to become more aggressive, end B reacts also by decreasing its
price!* Therefore, p" > p" > p, and p: > p,."® As a consequence, firl increases its
output and the market share of fiBrdecreases (the decrease in the price of Ains higher
than the decrease in the price of fiBn The effect of price discrimination on the muléirket

seller’s total profits is ambiguous; although itsflis in market 1 increase, they can decrease

in market 2. It is easy to check, by using the tfirerder condition, that

leB(RB(pA), pA)/dpA>O, and therefore, price discrimination results imlexrease in the
rival’s profit, 7z, < 7z .

<0 and

When the duopolistic market istrong &X(p", pg)<é&(p") then d7gl(01P)

%p’pB)>O thus, R (pg) > Ry(pg) = p" > p". In this case price discrimination makes
A
the multimarket seller beconhess aggressive (by raising its price) in market 2. With strategic

complements, the rival's optimal response to a &ggessive play by firm is to be less

aggressive; that is, firB reacts also by increasing its prieTherefore, p,>p" > p" and

P > Ps- As a consequence, firsh reduces its output and the market share of firis

increased; note that, as reaction functions haygedess than one, the increase in the price of
firm A is higher than the increase in the price of fBniNote tha'[leA( p", RB(p”)) /dp, >0

and, therefore, this moderation in price competitiesults in an increase in the profits of both

firms; 7, > 7, and 7, > 775 . In market 1 the multimarket seller reduces iisegrp" < p*,

It is easy to check that price discrimination shilhward the reaction curve of the multimarketiesel
Ri(pg) > R,(pg) at least for p, D[min{ p;,pg} ,max{ Py ,pg}] Given that the rival’s reaction function is

upward sloping, price discrimination reduces thHegof both firms in the duopolistic market.
> We are now assuming that both markets are seryebebmultimarket firm under uniform pricing andath
elasticities differ across markets and therefdre relation between prices holds with strict inditjes.

' Price discrimination shifts outward the reactiomve of the multimarket sellerR, (pg) < R,(pg) for
pBD[min{ p;,pg},max{ Py ,pg}] Given that the rival's reaction function is updarsloping, price

discrimination leads to an increase in the pricbaih firms in the duopolistic market.
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and therefore, its sales and profits in this madetup, 77" > 77/ . Therefore, when price

discrimination makes the incumbent less aggresstivéptal profits are increasedz, > 7z;'.

The following proposition summarizes the above ltssu

Proposition 1. Under Bertrand competition (strategic complersgmith respect to uniform

pricing:

(i) If the duopolistic market isveak (5 (p", ps) > & (p")) price discrimination reduces the

profits of the single-market firm, and the effectthe total profit of the multimarket seller is

ambiguous given that its profits in market 1 insea

(i) If the duopolistic market istrong (&5(p", py) <&, (p")) price discrimination increases

the profits of both firmg’

In order to illustrate how the ability to price digninates can reduce the profit of the
multimarket seller when the duopolistic market sak, we shall consider the linear demands
case (see, (2)). The change in the profit of théimarket seller due to a move from uniform

pricing to price discrimination is given by:

A
A = >
4bl“(2b-d)

A[(40? -d?)*+160b° | A

+aphd(2b-d)[ (D+d X [a- b-d)c]+ 2od @ —be)]} (14)

where A=2ab - 2ap+ad+bdc andl = [4b(b+ b)- dz} . It is easy to check that if market

2 is weak E;x(p',ps)>e(pY)), then A<O, whereas if market 2 is strong

(ex(p", ps) <&(p")), then A>0. Note that when the duopolistic market is stropgce

discrimination increases the profit of the multiketr seller (proposition I The next

If eR(p“, pi) = £,(p") the market outcome would be the same under batmgmolicies.

'8 Note that if market 2 is strong under duopolyyilt also be strong under monopoly. Therefore, direction
of the price discrimination policy (higher pricesmarket 2) is correct from the point of view oétimdustry
profits. As a consequence, the multimarket selleridit increases with price discrimination.
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Corollary allows us to understand under what caoowlét price discrimination can reduce the

profit of the multimarket seller.

Corollary 1. If the profits of the multimarket firm are redetcby price discrimination, then
this firm would be practising a type of price disgnation contrary to that which maximizes

the industry profit.

That is, market 2 is weak under competition (frén@ point of view of the multimarket seller)
whereas, under multiproduct monopoly, market 2 wdu strong. It is easy to check that
price discrimination reduces the multimarket s&legorofit if the following condition is

satisfied:

2, __ (@-=bc) __ 2 (@ -d’y+Sp@d°-d*} 2Abb+b,)d "
(2b-d) [a-(b-d)d] (2b-d) (4b° -d?)*+ &b (*-d?)

(15)

The left side inequality of (15) defines markett® duopolistic market, as wedkand the

right side inequality of (15) implies that discrimation reduces profits. It is straightforward to
check that if condition (15) is satisfied théfe, ~bc]/[a~(b~-d)c]} <b,/(b~d), but this

implies that market 2 would be strong for a monigbpthat is p/" > p", where p; denotes
the price charged by a multiproduct monopolist iarket 2 under price discriminatiG.
Therefore, the competition between firms transfoenstrong market into a weak one. Thus,
each firm under competition would be charging tow@ b price from the point of view of the
industry profits (firms do not take into accounttttproducts are substitutes and that an

increase in the price of one product raises theateinfior the other product).

The following proposition summarizes the resultdemguantity competition.

' The equilibrium prices under price discriminatiame P, = Py =(a+bc)/(2b-d) and p" = (a +bc)/2b,.
Thus, if the duopolistic market is weakp > p,, then {[a —bc]/[a-(b-d)c]} >2b,/(2-d), or

equivalently A<O0.
2 The optimal prices of the multimarket monopolistndar price discrimination are
pa = pg =[a+(b-d)c]/2(b-d)andp = (a, +bc)/ 2b,; therefore, if{(a1 -bc) /[a—(b—d)c]} <b,/(b-d))

then p} > p".
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Proposition 2 Under Cournot competition (strategic substityt@sth respect to uniform

pricing:

(i) If the duopolistic market isveak price discrimination reduces the profits of thegée-

market firm, and increases the total profit of tmaltimarket seller.

(i) If the duopolistic market istrong price discrimination increases the profits of sivegle-
market firm and the effect on the total profit bétmultimarket seller is ambiguous given that

its profits in market 1 increase.

We next provide the intuition for proposition 2 thee case of homogeneous product. Banning
price discrimination (that is, uniform pricing) impes a constrainp,(X, + X;) = p,(X,) to
the multimarket firm. From first order condition thfe constraint maximization problem we

get (omitting arguments):

u

e (16)

tOXE X

The multimarket firm’s marginal profits in marketahd 2 at the equilibrium outputs under

uniform pricing are:

LA WS
- —£), 17
o Tt g (888 (17)

dﬂA(XA)XB) - E) X2 J (81—5252), (18)
dXA 81X1 +£2X2

where x, =X, + X is the total output and, =X,/ x, is the multimarket seller's share in

market 2. When the duopolistic market iseak then dm,(x,,xz)/0x, >0 and
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drz(x')/ dx, <0. Under price discrimination the multimarket firmdoenes more aggressive
in market 1 and under strategic substitutes, tha&l reacts being less aggressive: therefore,

X, > X4, X5 <xi and X" <x/'. As a consequence the profits of the rival firmrdases with

price discrimination and the multimarket sellgtsfits increases.

When the duopolistic market istrong then 077, (X, %5)/0x, <0 and d7z(x)/ dx, >0.
Under price discrimination the multimarket firm betes less aggressive in market 1 and

u

under strategic substitutes, the rival reacts beinge aggressive: thereforg, < x,, x; > x;

and x">x'. As a consequence the profits of the rival firm r@ases with price

discrimination and the effect on the total praofithe multimarket seller is ambiguous given

that its profits in market 1 increase.

3.4. Market opening under price discrimination

In the above analysis we have assumed that thenmawket firm pricing policy (or the legal
status of price discrimination) does not affectdégision on whether to serve markets. The
following corollary analyzes some potential effectks the pricing policy on the market

structure.

Corollary 2. (i) If the duopolistic market isweak, uniform pricing may lead to a
monopolization of this market by the rival. (ii) tfhie duopolistic market istrong, uniform

pricing may induce the multimarket seller not toveehe weak market (market 1).

Note that the uniform price can be so high thapuahases are made in markets that would

otherwise be profitably served under price disamation. When the duopolistic market is

weak, if 7" > (p") + T, (p“, pg) then under uniform pricing the multimarket sellesuld

not serve market 2 and would fix a prig€'. As a consequence, firf would remain as a
monopolist in market 2 and price a,’'. Suppose that the duopolistic market is strong, if
market 1 is not served under uniform pricing thiee equilibrium prices would b, and

p. . Therefore, uniform pricingloses market 1 whenz > 7z (p“) + 77, (p", ps) ; the opening
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of market 1 does not offset the profit loss in kea?2.

In the next section, we shall analyze the effetthe pricing policy (price discrimination or
uniform pricing) of the multimarket seller on sdciaelfare taking into account the above

effects on the competition derived from one ordtteer policy.

4. Effects on social welfare

It is well known that, even in the pure monopolg&aa move from uniform pricing to price
discrimination has in general ambiguous conseqeennesocial welfare. The differences in
price between markets, due to price discriminatemtail a loss of efficiency because the
marginal valuations of output are not the samesachuyers. As a consequence a necessary
condition for price discrimination to increase sbavelfare is that output increases. In this
work, the existence of competition in one markétoduces additional effects that make the
welfare question more difficult to answer. A move the multimarket seller from price
discrimination to uniform pricing actually makes ngiaal utilities equal across its buyers.
However, the strategic effect derived from the ipgcpolicy change leads to marginal
valuations of the products of both firms which aret equal. On the other hand, the
multimarket firm pricing policy (or the legal statwf price discrimination) may affect its
decision on whether to serve markets. We addressssine by establishing upper and lower
bounds on welfare change. Our analysis is basdétleogeneral test for welfare improvement

proposed by Varian (1985), (1989).

Consider an aggregate utility function of the foufx, x,,x;)+ y, % where X, 1=ADB, are

the product varieties consumed in markeix2js the consumption in market 1 apdis the

money to be spent on other goods. We assumeuhiat concave and differentiable. The

inverse demand functions are given by, (X, X,,Xg) =0U(X,X,,%;)/0%;, j=1AB.

2L We wish to use the classical measure of socidlaveels consumers' plus producers’ surplus, anantet
general preference structure for which this is fimbsds that of quasi-linear utility. This class pfeferences
satisfies the condition that not only does conssirmrplus serve as a legitimate measure of indaligvelfare,
but also individual consumers' utility functionsnche added up to form a social utility functionughthe
aggregate consumers’ surplus is also meaningfel V@gian (1985).
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Consider two configurations of outputx’, xz,x5) and (x;,X;,%s), with associated prices

(pY, ps, ps) and (p;, ps, Ps). By using the concavity of the aggregate utiliydtion we

obtain:

0 0 0
0, ) S U ) P ) )

0,0 L0 0 40 40
+M(X;_XZ)++M)&’—W(XI;_X§)' (19)
X, 0Xg

By rearranging and using the definition of invedsenand function we have:
Au S PIAX, + PaAX, + PgliXg, (20)

where Au=u(x, X, X3)—u(x’,Xs,X;) and Ax, =x -x’, j=LAB. Using a similar

argument, we get:
Au = pAX, + PrAX, + PRAX,. (21)

Under constant marginal cost the change in totsil isdAC = cAx, + cAx, +CAX,. Since

AW =Au-AC, we obtain upper and lower bounds on welfare chang
(P! —C)AX, + (P, —C)AX, +(Pg —C)AXg 2 AW 2 (P —C)AxX, + (P, —C)AX, +(Pg —C)AxX,. (22)

If (p*,p*,ps)are the prices when the multimarket seller engagesniform pricing and

(P, pa» Py ) the discriminatory prices, then:
(p" —C)(Ax, +AX,) +(pg —C)AXg =2 AW 2 (p1m —C)Ax, +( p*A —C)Ax, +( p*B —C)AXg. (23)

The upper bound implies that a necessary conditiowelfare to increase is that the sum of

weighted output changes is positive, where the kisigre the price-cost margins under
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uniform pricing. Notice that if firmA andB sold independent products, we would obtain the
traditional result according to which an increasetatal industry output is a necessary
condition for price discrimination to be welfare proving. The lower bound gives a
sufficient condition for welfare to increase un@ece discrimination, namely, that the sum of
the weighted output changes is positive, wherevibghts are the equilibrium price-cost

margins under price discrimination.

In order to stress the relevance of the above lmwmdwelfare, we shall next consider the
case of linear demands. Assume that the inverseam#snand direct demands systems are
given by (1) and (2}° The following lemma provides an exact measurdefelfare change

under linear demands.

Lemma 3. Under linear demands and constant marginal ¢betwelfare change is the

average between the upper and the lower boul\ds= %UB +% LB.

Proof. See Appendix.

Note that, under linear demands and constant nmargiost, a necessary and sufficient
condition for price discrimination to be welfarepmving is that the upper bound is higher

than the lower bound in absolute vafde.

The changes of the output in market 1 and theudwpfirms A andB in market 2, which

are due to a move from uniform pricing to pricecdimination, are given by:

2 The aggregate utility function is given by:

1 1
u(X,, Xy, Xg) = alxl_zﬁlxi +a (X, + XB)_E(ﬁXi +2)X,Xg + 5% ) Y.
The maximization of the representative consumersnarkets 1 and 2 yields the demand system where
alzﬂ,blzﬂ,a: a b= Zﬁ 5 andd = 2y 5
B~ B Bty By B -y
2 It must be pointed out that this result only depend the linearity of demands (and on the assumjifo

constant marginal cost) and it holds for arbitrapnfigurations of prices. In particular, it holdstb under
competition in one market or under pure monopoly.
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_@P-d)A _ (@°-2d)A _ 2bdA

@) T ar@mea) T r@-a)

(24)
where A=2ah -2ab+ad+bdc and I =[4b(b+h)~-d*]. The multimarket seller's total
output change is:

d’A
Ax +Ax, = —S A 25
e o 20— d) (3)

It is easy to check that the upper bout®) and the lower bound.B) on welfare change are

given by:
dA
B:m{[4b(b+bl)+(4b+d)d][a—(b—d)c]+43d (@, -bd} (26)
_ (b+d)A o
_m{ (2b-d)A+2hd[a-b-d)c]} . (27)

The next proposition states the effects on socefare of price discrimination with respect

to uniform pricing.

Proposition 3. (i) If the duopolistic market isveak (&5(p", ps)>¢&,(p") and therefore
p" > p, ), price discrimination reduces social welfare). ifithe duopolistic market istrong

(ex(p", pp) <& (p")and thereforep!” < p,), it is satisfied the necessary condition for @ric

discrimination to increase social welfare.

Proof. It is easy to check that if market 2 is weaK (p", ps) > £, (p")), then A<0, whereas

if market 2 is strong&£;(p", pg) <&,(p")), then A>0. Thus, if market 2 is weak, the upper

bound on welfare change is negative (see (26)) andsequently, price discrimination

reduces welfare. Note that, from (24) and (28, + Ax, <0 and Ax; <0, and therefore the

two terms of the upper bound (see condition (289)reegative. If market 2 is strong then the

upper bound (26) is positive; note thax, + Ax, >0 and Ax; >0. Therefore, the necessary
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condition for price discrimination to increase vee#f is satisfied. Q.E.D.

Quantity competition
The output changes due to a move from uniform ieptiscrimination are given by:

_@p-y’c . ___4FC 2ByC (28)

Ax ' A Py Xe = o T
20 (25 +y) 20(25+y) 20 (25 +y)

whereC =2aB-2a,8-a,y and® =453*(B+L)-y 2B+ ,).

It is easy to check that if market 1 is weak (sfjatmenC <0 (C >0). The upper boundJB)

on welfare change can be written:

B:'B—yc
20%(2B+y)

[4aB° (B~ y)+4aBB, (B~ y)+y* @B, +ay]. (29)
The sign of this expression depends on the sig@. df market 1 is weak @ <0) then the
upper bound is negative and hence price discrinoinaeduces welfare. If market 1 is strong
(C >0) then the neccessary condition for price discration to increase welfare is satisfied.

The lower bound is:

5. (2B-yC

TR IAC Ao (30)

The following proposition summarizes the resultdemguantity competition.

Proposition 4. (i) If the duopolistic market isveak price discrimination reduces social
welfare. (ii) If the duopolistic market &rong it is satisfied the necessary condition for price

discrimination to increase social welfare.

To understand proposition 3 and 4, it could be ulsef make a comparison with the results

under multiproduct monopoly. Consider a multimareh which is a monopolist in the two
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markets and produces two product variet®esindB. ProductA is sold in both markets and
productB is only sold in market 2. We shall next show thvaith linear demands, a move

from uniform pricing to price discrimination doestrchange the total output of produéts

andB; that is, Ax" = —-Axy and Axg =0 (where superscriph denotes monopoly). A move

from uniform pricing to price discrimination leattsthe following changes in prices:

(0D, /0p,) + (0D, /0p,) » 1 _d

ApD = apr =3 apm, 31
pE 2(aDB /apB) pA b pA ( )

o dD/dp, . (3D, /3p)+(@D, /00 « m_ by d
ppp = -907ARy (005 70P,) +(0D, 10Pg) pyn — B ppym , A gy 32
P =7 9D, Tap, 2(0D, 10p,) Pe =T P T e (32)

The maximization of the profits of market 2 reqaitbat the price of produgbe adjusted in
response to a change in the price of produtdking into account that goods are substitutes
and, thus, that the externality between them ermatlized (condition (31) and second term of
(32)). The first term in (32) represents the statdarice adjustment implied by price

discrimination. Under linear demands we can expri&s changes in the outputs as:
Ax, =(dD, /dp,)Ap, =-bAp, .and  Ax =(dD,/0p)Ap + (9D, /0p;)Ap; = -bAp, +dAp,,

i,j =AB,j#i. Therefore, given (31) and (32), we gkt" = -Ax; and Axg =0. Note that,
if we consider a single-product monopoly, the pacdgustment to the difference in elasticity
between markets would bép;' =—(b,/b,)Ap;", and the total output would be unchanged,

A" =-bAp =-AX3. In any case, we obtain the standard result aswpitd which under

pure monopoly and linear demands price discrimamatieduces welfare because the total

output (of each product) does not change.

When the multimarket seller meets competition ire anarket, market 2, results change
drastically. First note that the existence of a petitor in market 2 makes the total output of
each product change with the pricing policy. Thasom for this is that firms maximize their
own profit function without taking into account teéect of their price choices on the rival’s

demand. The changes in the prices of the ri&p},, and the multimarket firmQp, and Ap,,

satisfy:
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_dRy(p,) o __ (0Dg/0p,) _d
= IR (Pa) ) = ODs/0P,) oy A 33
dp, AT 2@D, fap,) AT 20 A (33)

Apg

dD, / dp, dR,(pg) dR,(pg)

=——1" MirAp —— AR AR 14 AR A

PA =" 5D, fop, P T gp,  OPel T g AP

__dD,/dp, Apl+dRA(pB)A - dD, /dp, , . oD, / dp, Ap,
oD, /0dp, dp; oD, /0dp, 20D, /0p,

__b d

=—2Ap +—Ap... 34
b o) 5 Ps (34)

Condition (33) reflects the rival reaction to a mha in the multimarket seller’'s price
according to its reaction function. Given that dted not take into account the effect on the
demand of produad, the change in the rival’s pricAp;, is too low (in absolute value) from
the point of view of the industry profit (but no¢eessarily from a welfare point of view). The
first term in (34) is the price adjustment implieg price discrimination, similar to that under
multiproduct monopoly (see (32)), and the second @nthe adjustment, following its
reaction function, to the change in the rival’scpriNote that, by comparing (31)-(32) with
(33)-(34), given a change in the price of markethg, changes in the prices of prodacand

B in market 2 are lower (in absolute value) under petition than under monopoly; as a
consequence, the output of each firm changes Wwehmultimarket seller's pricing policy.
The output change of the multimarket seller in readkand 2, its total output change and the
change in the rival's output are: Ax =-bAp,, Ax, =bAp,+(d/2)Ap;,

Ax +0X, =(d/2)Ap; and Ax; = @ /20p, (at the equilibrium prices we obtain the same
output changes as in (24) and (25)). Note that 890 ) = - sign (Axy), sign (Ax +AX,) =
sign (Axg), and that the change in the output of market dréster than the one in the total
output of market 2jAx, +Ax;|<|Ax|. If the duopolistic market is weak, then both firm
reduce pricesAp, <0 and Ap; <0, the total output of each firm is reduced and,aas
consequence, price discrimination reduces socidflamee When the duopolistic market is
strong then both firms increase pricég, >0 and Ap, >0, the total output of each firm
increases and, as a consequence, it is satiskegeitessary condition for price discrimination

to lead to a welfare improvement..
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We now turn to the lower bound (26). Notice thathé duopolistic market, market 2, is
strong, thenAx, >0 anqAxA+AxB| <Ax . However, in the lower bound, the change in the

total output in market 2 receives more weight ttianoutput change of market 1. Therefore

the sign of lower bound is not determined. The loh@und provides a sufficient condition

for price discrimination to increase welfare, nayneébd[a—(b—-d)c] >(2b—-d)A. We can

rewrite this condition as:

El(p*A)—gAR(p;\,p*B)< 2€AB([5A,[58)
El(pA) 2£AR(pA1pB)_£AB(pA1pB)

wheres,; =(0D; /0p,)(p,/ Dg) is the cross-price elasticity. Note that if theasticity

difference between market 1 and 2 under price idiscation is low enough, then the
sufficient condition for price discrimination todrease social welfare is satisfied. Another
equivalent form to write this condition istp"—c)/(p,—c)>(p,—C)/(ps—c) where
(px —c) is the price-cost mark up under multimarket mormpgpor productA. On the other
hand, from Lemma 3, even if the lower bound wergatige price discrimination could

increase welfare if the upper bound is higher tihalower bound in absolute value.

Market opening under price discrimination and priceompetition

In the above analysis we have assumed that botketsaare served under uniform pricing;
that is, the multimarket seller sells in both mask&he following proposition analyzes the
effects on social welfare when price discriminatimakes the multimarket seller open the

weak market.

Proposition 5 When the multimarket seller only serves the weadrket under price
discrimination: (i) If the duopolistic market 8eak price discrimination increases welfare,
given that uniform pricing leads to a monopolizatwf the weak market by the rival. (ii) If
the duopolistic market istrong price discrimination yields a Pareto improvemenbpening

the weak market.
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Proof. Note that for case (i) the lower bound on welfahange ig p, —C)AX, + (pg —C)AX,
given thatAx =0. As firm A does not serve market 2 under uniform pricingn thg, = x,
and Ax, = x; — %' because firnB is a monopolist in market 2 under uniform pricitfgthe
Bertrand equilibrium is symmetric (this is not sty necessary)p, = pg, the lower bound

can be written agp, —c)(X, +X; —x)"), and this in general will be positive given that a

duopoly produces more than a monopoly. (ii) Whesn dhopolistic market is strong, and if
the weak market is not served under uniform pricitign the lower bound is positive:
(p" —c)Ax, >0 given thatAx, =Ax, =0 and Ax, = X" . In fact, price discrimination yields a
Pareto improvement because it benefits consumetiseinveak market (market 1), benefits

the multimarket seller, but does not harm eitherscmers or the rival in market 2. Q.E.D.

Social and private incentives to price discriminate

Our results allow us to understand under what ¢mmdi a multimarket seller would choose
to engage in price discrimination or engage in amif pricing and also the welfare
implications of such behaviour. If the duopolistiarket is strong, the multimarket seller will
choose to price discriminate (proposition 1) anajar linear demands, price discrimination
can be welfare improving (proposition 2). When tihaopolistic market is weak, price
discrimination increases the profit of the multiketr seller in one market but this can be
reduced in the other market. Therefore, the choicericing policy is not clear, but it is
possible, for example in the linear case, to fiitdasions in which the multimarket seller
chooses not to price discriminate. From a socidfane point of view price discrimination
would reduce welfare under linear demands (projposR). Therefore, private incentives to
price discriminate may be compatible with sociaentives. The next Corollary summarizes

the results.
Corollary 3. Under linear demands and price competitionhéf mnultimarket seller uses a

uniform pricing policy, society will prefer this ofce. If society benefits from price

discrimination, the multimarket firm will make thehoice.
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These results contrast with those under monopolsnoaopolist (single or multiproduct)
never benefits from uniform pricing and price disgnation reduces social welfare under
linear demands. In fact, as the following remaekest, private incentive to price discriminate

is opposed to social incentive.

Remark 1. Under linear demand and (single or multiproduobnopoly, the welfare loss due

to price discrimination is equal to a half of thefft gain: AW™ = —%Aﬂm 24

When the multimarket firm only serves the weak reaitknder price discrimination, then this
pricing policy increases both the multimarket s&lgorofit and social welfare. As several
authors have emphasized for the case of monopwdybanning of price discrimination is
particularly harmful if it leads to the closure wfarkets. But it should also be noted that,
under uniform pricing, a multimarket seller is mdikely to abandon the weak market when

it is a duopolist in this market instead of a moolca.
On the “meeting competition defence”

The linear demand analysis serves to illustrate esquarverse effects arising from the
Robinson-Patman A& Assume that the multimarket seller engages irepdiscrimination,
and imagine that the Federal Trade Commissioratetia case against this firm under section
2 of the Robinson-Patman Act (which says that iumawful “to discriminate in price
between different purchases of commodities of gkaede and quality”). The Act permits the
multimarket seller to rebut the presumption ofgdéty by showing that its discriminatory
price was quoted “in good faith to meet an equéihy price of a competitor”. As the
following proposition states, for the case of line@mands, this defence may allow price

discrimination to occur in situations in which ibuld reduce welfare.

4 Varian’s (1985) result that the welfare loss isado the profit gain in the linear demand casedsrrect as
Layson (1988) shows. In the Appendix, we providekernative proof based on Lemma 3.
5 See Schwartz (1986) for a review of perverse &ffetthe Robinson-Patman Act.
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Proposition 6. (i) If the duopolistic market is weak, the “megticompetition” defence (if it
were successful) allows price discrimination prelgisvhen it reduces welfare. (ii) If the
duopolistic market is strong, though price discnation can be welfare improving, the

“meeting competition” defence cannot be invoked.

This defence could be used successfully (in ana@oansense) if the duopolistic market were
weak but not if it were strong. However, if linggrof demand is not a bad approximation, we
might expect the impact of price discrimination welfare to be negative when the
duopolistic market is weak (see propositions 3 dhd Therefore, the banning of price
discrimination would imply a welfare improvement.héh the duopolistic market is strong
the “good faith meeting” defence is unsuccessfultbuallow price discrimination, precisely
in this case, can increase social welfare. Noté te above conclusions depend on both

markets being served under uniform pricing (se@@siion 5).

5. Concluding remarks

With respect to the welfare analysis of third-degpeice discrimination, this paper offers
some contributions. The existence of a competitarrie market makes price discrimination
by a multimarket seller welfare improving in segn linear demands, where price
discrimination would reduce welfare if the multirker seller were a monopolist in both
markets. The banning of price discrimination istigatarly harmful when it leads to some
markets not being served by the multimarket seltet: only may it lead to the closure of
markets but also to market monopolization by thalriThe paper also illustrates some
perverse effects arising from the Robinson-Patman. AVe show that the “meeting
competition” defence may be used successfully (ineeonomic sense) precisely in cases

where price discrimination would reduce welfare.

Results do not depend on the type of competitiothénduopolistic market. We have shown
that results under quantity competition are similae qualification being that strategic

variables become strategic substitutes. This faeke® the strategic effects of price
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discrimination, in comparison with uniform pricinglifferent from those under price
competition. However, it is possible to reproduiceilar welfare effects, in particular for the

linear demands case.

It has been argued that price discrimination eramges entry because a firm which is
established in one market can enter a new markighwhay need to set a low price without
having to lower the price in its home mark&tiowever, it has also been argued that price
discrimination may deter entry: a multimarket indaent can credibly threaten to respond
more aggressively to a single-market entrant wherirtcumbent can make targeted price cuts
directed against the entrant (see Katz, 1987).fifldéngs of this paper allow us to show that
both arguments are compatible. Note that to argaeprice discrimination encourages entry
is the same as saying that price discrimination seye to open markets, and therefore, it
may lead to a welfare improvement, even in the tBagense (proposition 5). Throughout the
paper we have assumed that the rival firm is a esgfiblished firm, but the model also allows
us to reach conclusions when this firm is a potéémntrant and it has to decide whether to
enter or not. If the duopolistic market is wealke tinultimarket seller’s behaviour is more
aggressive under price discrimination than undéotm pricing (see proposition 1), and the
former policy might deter entry by reducing therant's profits®’ However, it must be
pointed out that when the duopolistic market iorsg; the results are reversed: price

discrimination facilitates entR?

% The U.S. Department of Justice (1977) (see Ka@87) and Hausman and MacKie-Mason (1988), for
example, present variants of this argument.

" The effects on entry of for example banning pdiserimination would be rather similar to thosesing when

an incumbent firm follows a most-favoured-custoimecing policy. See Aguirre (2000).

28 Of course, the consequences of entry deterrenseaial welfare are ambiguous since the size oéttigy

cost might make entry socially undesirable.
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APPENDIX

Proof of Lemma 2
() min{ p,. p"} < p* < max{ g, .y}
(i) If p,=p" thenp, = p; and if p, < p" then p; < p; (and vice versa).

Part (i) of Lemma 2 is obvious given that the teat functions are upward sloping. If
pa2p’ then py =Ry(p,) 2 Ry(p") = py and if p, < p“then py =Ry(p,) < Ry(P") =5 -

If P.=ps then p,=R(p)=Ri(ps)=p" given that p;=p; implies
RB(RA(p;)) 2R, (R:(p;)) . We next demonstrate part (i) by showing that

(@) if pg = ps then min{ Py p{”} <p'< max{ DA ,plm} and

(b) if pg < pg then min{ Py p{”} <p'< max{ DA ,plm} .

(@) If pg = pg then p, =R,(pg) = Ri(ps) = p". We know from Lemma 1 that the concavity
of the profit functions implies thahln{ R.(Pg). P, } <Ri(pg)< max{ R, (; ),pl} . So given
the rival’'s prices p, andpy we have thatmin{ R.(Ps), p{”} <R(pg)< max{ R, (0 ),plm}
and min{ R, (Pg). p{”} <R\ (pg)< max{ R, (o; ),plm} . As p, = p; and the reaction function is
upward sloping then max{ R, (Ps ),plm} s{RA (Ps ),p{“} and therefore
min{ R, (Pg)s plm} <Ry (pg)=p"< max{ R, (05 ),plm} < ma){ R, 0; )p{“} which proves that
p' < max{ Pa ,p{”} . We next show thatmin{ R, (Pg). p{”} =p;; if this occur then
min{ RA(p*B),plm} =p;" and this impliesmin{ p*A,plm} < p". Suppose, on the contrary, that
min{ R, (Pg)s plm} =R, (pg); then, asmin{ R.(Pg), plm} < min{ R, (p;),plm} there would be
two possibilities: (1)min{ R, (Ps), plm} =R,(pg) and (2) min{ R, (Ps), plm} = p". Case (1)
would imply that R,(ps) < Ri(ps) = p' < R.(ps) < Ri(ps) < p" and case (2) would lead to
R.(ps) < Ri(ph) = p' < p" < Ri(ps) € R,(pg) - But these cases cannot occur (except for the
trivial case p" = p* = p, and p, = ps. The best response functioRs(p,) and R:(p,) are
upward sloping (with slopes less than one) and & e easily proved
d[R,(ps) — RA(Pg)]/ dp; >0, thus implying thatR,(p;) and Ry(pg) cross once at most.

(b) If pg < pp then p, =R,(pg) < Ri(ps) = p'. From Lemma 1, the concavity of the profit
functions implies thalmin{ R, (Pg), plm} <Ri(pg)< max{ R, (s ),p{“} . So given the rival's
prices p; andpy we have that min{R (Ps). plm} <R(pg)< max{ R, (0 ),plm} and
min{ R, (Pg)s p{“} <Ry (pg)< max{ R, (s ),pl} As pg < pi and the best response function
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is  upward  sloping then max{ R, (Ps ),plm} 2{ R, (05 ),p{“} and  therefore
min{ R, (Ps), plm} < min{ R, (Ps ),p{“} <SRi(pg)=p"< ma>{ R, ©s ),plm} which proves that
= min{ Pas p{”} . We next show thatmax{ R, (Ps ),p{“} =p"; if this occur then
max{ R, (s ),plm} =p;" and this impliesmax{ P, ,plm} > p". Suppose, on the contrary, that
max{ R, (Ps ),plm} =R, (pg ); then, asmax{ R, (Pg ),plm} > ma>{ R, 0: ),plm} there would be
two possibilities: (1)’max{ R, (Ps ),plm} =R, (py ) and (2)’ max{ R, (s ),plm} = p". Case (1)’
would imply that p" < Ri(pg) < R,(ps) < R:i(ps) <R.(ps) and case (2) would lead to
R.(Ps) SRU(P:) < PM<Ri(ps) =p'<R,(ps). Once again these conditions cannot be

satisfied by the equilibrium prices. Q.E.D.

Proof of Lemma 3
The aggregate utility function is given by:

U0, Xa, Xg )+ Y = Uy (%) +Uy(Xy, X5 ) + Y

1 1
== B+ (% + %) = (BX5+ 2% + BX5)+ Y
It is easy to check that the consumer surplus irketd and 2 is, respectively:
1,2
S00) =W (%) = Px)X, =2 B
SZ(XA’ XB) = UZ(XA’XB)_ pA(XA’XB )XA - pB (XA ’XB )XB = EﬁXA + yXAXB +_2ﬁXB '

Consider two configurations of outputx’, xz,xJ) and (x;,X;,Xs), with associated prices
(pY, ps, pd) and (P}, px, Ps)- The changes of the consumer surplus in marked2awhich

are due to a move frofx?, x3,x) to (X, x;,%5), are, respectively:

1
AS =2 A,04+ X)X,
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8, =5 P0G XM, + Bl + XE)% + VXD, +3G,),

By using inverse demands and rearranging, we get:
1 1 1
AS = 50'1AX1__2 pgAXf"_zﬁlxllez

DS, = 2 (A%, + Ax) 7 pUAX, -~ pi,
2 2 2
1.4 1.1 1 _ 1 o 1 o
+§/8 XAAXA +_2/8 XBAXB + yXAAXB _ZVXBAXB +_2yXBAXA'
The changes of profits in market 1 and 2 are, sfy:

ATE = (pi—c)x; = (py = C)X;

ATT, = ATT, + D71, = (PR —C) X —(Pr —C) X2 + (Pa —C) X3 — (Ps = C)Xs.

By adding and subtractingp) —c)x; to the first expression angb; —c)x, and (pg —c)x; to
the second and rearranging, we get:

A7g = (p; —0)AX, +Ap.x;

ATE, = (Pa = C)AX, +(Pg ~C)AXg +Ap, X, + APy X

Given thatAp, = -BAx, Ap, =—(BAX, + )AX;) and Ap, = —(BAX; + )AX,) , we obtain:

AT = (p) - C)AX, — BXAX, (AL)

Aﬂz = ( pi - C)AXA + ( pg - C)AXB - ﬂXiAXA - yxﬁl\AXB - /BXéAXB - yXBlAXA' (AZ)

The changes in social welfare in market 1 and 2raspectively:

BW, = 88, + A1, = (P ~O)x,+ (@6~ ARIAX, (A3)

o=, = 251 -, + (5 -
(Ad)

1 1 1 1 1
+§ a(_c_lgxlA_yxB A)XA+_2 C(_C_ﬂXB_yXA A)XB
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Given thatp; =a, - BX:, P, =a—BX.—yx; and p; =a - Bx; — yX,, we obtain:

1 1
AW, =§(pf _C)AX1+_2(p1_C)AX1

1 1 1 1
AW, =2 (P = OB, *+ = (Pa = C)A%, + - (Ph ~ )X, + (g = €)%,

Therefore, the total change of social welfare is:

AW = AW, + AW, =%UB +—;LB. Q.E.D.

Proof of Remark 1. Welfare effects of price discrimination under monopoly

Denote byp", p, and pg the monopoly prices under price discrimination kidp®and pg

be the monopoly prices under uniform pricing (fisatvhen the monopolist is constrained to

sell productA at the same pricep®, in market 1 and 2). Lefx", X, , X5 ) and (X, X3, x5) be

the associated outputs. It is easy to show thatewfidear demands price discrimination

reduces welfare because the total output does hahgeAx +Ax, =0 and Ax; =0.

Therefore, the upper bound on the welfare changers and the lower bound is negative; as

a consequence, given the above resulté/™ =(1/2)LB< 0. It is useful to rewrite the

welfare change in terms of the change of the molyopwfits. The welfare change can be

expressed, from (A3) and (A4), as:

DW= B+ AW = (== BRI+ (0 =0 BXT = )X,

If outputs (X", Xy, Xg ) maximize the industry profits then

m 1 m 1 m m
AW :§ﬁ1X1 AX1+_2(18XA +yXB)AXA'

Given (Al) and (A2), the <change of the monopoly fipro is:
A" = A+ AT = -BXTAX, — (BX) + yxg)AX, .  Thus  AW™=—1/2)A7". It is

straightforward to obtain the same result undeglsiproduct monopoly. Q.E.D.
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