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A firm’s actionsin onemarketcanchangecompetitors’strategiesin a
secondmarketby affecting its own marginalcostsin thatothermar-
ket. Whether the action providescosts or benefits in the second
marketdependson (a) whether it increasesor decreasesmarginal
costsin thesecondmarketand(b) whethercompetitors’productsare
strategicsubstitutesor strategiccomplements.The latter distinction
is determinedby whethermore “aggressive”play (e.g., lower price
or higher quantity)by onefirm in a marketlowersor raisescompet-
ing firms’ marginalprofitabilities in thatmarket.Many recentresults
in oligopoly theory can be most easily understoodin terms of
strategicsubstitutesandcomplements.

I. Introduction

There are two main points to this paper. First, changesin a firm’s
opportunities in one market may affect its profits by influencing its
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competitors’ (or potential competitors’) strategies in a second
oligopoly market.Second,two factorsdeterminewhetherthe result-
ing changesin competitors’strategieswill raiseor lower profits. They
are (a) whether the two markets exhibit joint economiesor dis-
economiesand (b) whether the competitorsregard the products as
strategicsubstitutesor strategiccomplements.

Strategicsubstitutesand complementsaredefinedpreciselyin Sec-
tion III, but we give a roughexplanationnow: Conventionalsubsti-
tutesand complementscanbedistinguishedby whethera more“ag-
gressive”strategyby firm A (e.g., lower price in price competition,
greaterquantity in quantity competition, increasedadvertising,etc.)
lowersor raisesfirm B’s total profits. Strategicsubstitutesand comple-
mentsare analogouslydefinedby whethera more “aggressive”strat-
egyby A lowersor raisesB’s marginal profits.

When costsare interrelatedacrossmarketsa tax, cost,or demand
shockin a monopolyor competitivemarket 1 hasboth a direct effect
on the profitsof a firm (theextraprofit or lossthefirm would makein
that market without any changein output levels) and an indirect
effect. After the shockthe firm’s previousallocationof outputsbe-
tweenmarket 1 and its othermarketsis no longerprofit maximizing,
sincethe marginalgain from sellinga unit in market 1 haschanged.
Thefirm will reoptimize. Af~ter a tax cut on output sold in market 1,
for example,we will seethat the firm increasesoutput in market 1
andeither increasesor decreasesoutput in a secondmarket, market
2, dependingon whetherthe marketsexhibit joint economiesor dis-
economies.

For small enoughshockswe know (by the envelopetheorem)that
the reoptimizationhasa negligible effect on the firm’s profits if it is
alsoa monopolistor pure competitorin market2. But thesemarginal
changesin strategycanhavefirst-ordereffectson the firm’s profits if
it is an oligopolist in the secondmarket. The reasonis that small
changesin firm A’s equilibrium strategyin market 2 will causesmall
changesin its competitorB’s marginal profit scheduleand thtis in-
ducesmall changesin B’s market 2 strategy.Thesesmall changesin
B’s strategyhavefirst-order effectson A’s profits.

This strategiceffect on profits exists in virtually any oligopolistic
setting, including pricecompetition,quantity competition,andcollu-
sive behavior.

SectionII providesa numericalexampleof thestrategiceffect. It is
asimpleCournotmodel in which two firms sell in onemarketandone
of them is a monopolist in the secondmarket. The marketsclear
simultaneouslyso that’ the monopolist cannotprecommitto staying
out of the monopolymarket. The strategiceffect is 50 strong that a
subsidyto sales in the monopoly market reducesthe monopolists
total profits.
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In Section III we developa simple model of the strategiceffect,
precisely define strategic substitutesand complements,and show
their importancein determiningwhetherthestrategiceffect increases
or decreasesprofits. One cannot determinewhether products are
strategicsubstitutesor complementswithout empii-ically analyzinga
market. For example,quantitycompetitionandconstantelasticity cle-
mand may yield strategiccomplements,but a linear demandcurve
with the sameelasticity aroundequilibrium will alwaysyield strategic
substitutes.Pricecompetition,also, cangive either strategiccomple-
mentsor strategicsubstitutes.

We extendtheanalysis(in Sec.IV) to modelsof sequentialmarkets
wherea firm makesstrategicchoicesin oneperiodtaking into account
their impact in a secondperiod.Whereasin simultaneousmarketsa
firm may be hurt by a monopoly opportunity, such a result is not
possiblein sequentialmarketsif the monopolymarketclearsfirst. On
the otherhand,in the sequentialcasea firm mayproducein a market
in which revenuesareless thancostsbecauseof the strategicimplica-
tions, but this cannotoccur when marketsoperatesimultaneously.
Examplesof’ sequentialmarketsincludemodelsof the learningcurve
(see, e.g., Spence 1981; Lieberman 1982; Fudenbergand Tirole
1983). We show the analogyto modelsin which firms makecapacity
investmentsin one period to deterentry in a secondperiod (as in
Spence1977; Dixit 1980). In contrast to the earlier literature, we
show that (with strategiccomplements)firms maystrategicallyunder-
investin capital to reducethe ferocity of futurecompetition.Baldani
(1983) and Schmalensee(1983) presentrelatedmodelswith strategic
effectsin advertising. Many of the resultsof our sequentialanalysis
havebeendevelopedindependentlyby FudenbergandTirole (1984).

In Section V we explore the specialcasesof quantity competition
andpricecompetition.In eachcasewegive intuitive criteriafbr deter-
mining whetherwe havestrategicsubstitutesor complements.

SectionVI gives a seriesof applicationsin a variety of oligopolistic
settings.We show that the choice of strategicassumption(strategic
substitutesor complements)is the crucial determinantof the results
of many oligopoly models.

We concludein SectionVII.

II. Numerical Example

Considera firm A that is a monopolist in market 1 and a duopolist
with firm B in market 2. Assumethat (lemandis infinitely elastic in
market 1 atPi = 50 and that inverse(leman(l in market2 is /)2 = 20()
— — B

whereq is the outputof firm i in marketj. Totalcostsfbi’
A are = F + V=(q~ + q~X)2 andtotal costsfbr B are,symmetrically,
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CB = F ± ½(q~)2.We assumeF> l,512’/2; the fixed cost is relevant
only becauseit preventsfirms from wantingto set up multiple plants.
For F> 1,512’/’2, firms’ averagecostswill alwaysbe decreasingin the
relevantrange,eventhoughmarginal costsare increasing.

In Cournot equilibrium q~\ = 0, q~ = = 50. Eachfirm earns
profits of 3,750 — F. Marginal revenueequalsmarginalcostof 50 for
eachfirm in the marketsin which it operates.

Now imagine that somethinghappensto either increaseA’s mar-
ginal revenuescheduleor decreaseits marginalcost schedulein mar-
ket 1. For example,assumethat a demandshockraisesthe price in
market 1 to 55 or, equivalently,A is offered a sul)Sidy of’ 5 for each
unit sold in market 1.

TheCournot equilibrium is now = 8, q=’~= 47, q~ = 51. Mar-
ginal revenueequalsmarginalcost of’ 55 in both marketsfor A, and
MR = MC = 51 in market 2 for firm B. Firm B’s profits rise to
3,901½— F, but A’s profits fall to 3,721½— F. The “positive” shock
to market 1 hashurt A.’

Westressthat the exampledoesnot dependon theassumptionof’ a
Cournot-Nashequilibrium. Nor doesit rely on the particular func-
tional forms chosen.Similar examplesare possiblewheneverA has
joint economiesor diseconomiesof’ scope,that is, 8~CA/aq ~q’~’$ 0.
Themain point of this example,however, is not thecounterintuitive
result that an increasein price in its monopoly market may hurt a
firm—we would arguethat if’ A knew that thepricein market 1 would
not exceed55 it would find someway to precommit to not selling in
that market.We constructedthe exampleto dramatizeamoremodest
claim—thatin generalA’s gain in profits from achangein market 1 is
differentwhenit is an oligopolist in market2 thanwhenit is amonopo-
list or pure competitor in that market.

III. Strategic Substitutesand Complements

How could A lose f’rom its increasedprofitability in market 1? If’ firm
B had not changedits strategyf’rom the preshockequilibrium, then
clearly A would make more money as market I became more
profitable.Thus it is the“strategiceffect” of’ the changein B’s equilib-
rium strategyon A’s profits that hasoverwhelmedany direct positive
effect of the shock. In this sectionwe presenta simple model of’ the
strategiceffectand discussthe intuition behindit.

If’ the two firms areableto achievethe Nashbargainingsoltition, splitting profits so
thateachgetsthe samegainoverits “threat point” of forcing theNashquantityequilib—
ritirn, theneachfirm would earn4,062¼— F beforetheshock.Af’er the shockfirm B
would earn4,180¾— F and A would earn4,000~/x — F. Agair1 A is hurt by the greater
profitability of its monopolymarket.
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The simplestmodel of the strategiceffectassumesthat firm A is a
monopolist in one market, market 1, and a duopolistwith B in an-
other market, market 2.2 Firm A choosesstrategicvariablesS~ and
S’~, and B simultaneouslychooses~ Assumethat a higher level
chosenfor this variable indicates more “aggressive”play. For ex-
ample,if firms choosequantitiesor levelsof advertising,thenS ~, Sc~,

and S~ can be thought of asthe quantitiesof outputor amountsof
advertisingthat the firms choose. If, however, firms chooseprices
then,becauselow prices are asign of aggressiveplay, S j~, S~,and S~
can be thoughtof as the inversesof pricescharged.Without loss of
generalitywe can assumein market 1 that S~ = qj~, becauseas a
monopolist in market 1 firm A will implicitly bechoosingits quantity
thereeven if it thinksof its strategicvariableaspriceor advertising.
Demandis assumedto be independentacrossmarkets.3

Finally, weassumethat thereis a “shock” variableZ that af’fectsthe
profitability of market 1. An increasein Z of one unit can be inter-
pretedaseithershifting A’s marginal revenuecurve (asa functionof
quantity) in market 1 upwardby oneunit or shifting its marginalcost
curvedownwardby oneunit. Equivalently,it may be interpretedasa
decreasein excisetaxespaidby A in market 1 or an increasein a per
unit subsidyA receivesin that market.

R’ is the revenueof firm F in market i, assumingZ = 0, and CFis
the total cost of firm F, assumingZ = 0. Firm A earnsprofits of
11.A(s~ S=~S~,Z) = R~(S~) ±R=~(S=~,S~) — (7A(Sr,S~, 5Th + ZS~
(because

5jX = qj”). Firm B, becauseit competesonly in market 2,
earns~rrB(S~~,S~) = R~(S~,S~) — CB(S~,Sr). If theprofit functions
areall differentiable,thenthereare threefirst-orderconditionsthat
must be satisfiedat an interior Nashequilibrium:

~A _ ~ _ 8CA±ZO (1)

as~ as~ asf~
8~A _ dR=’~_ 8CA

____ — as=~ as~=~= 0 (2)

j~B _ 8R~ _ acB

~=0. (3)

To examinethe effect of a shockthat makesmarket 1 marginally
moreprofitable, we totally differentiate the first-order conditions:

2 In Bulow, Geanakoplos,andKlemperer(1983)we consideramore generalmodel

with two firms simultaneouslyor sequentiallycompetingin eachof two markets.The
propositionstherecanbe generalizedto many firms.

~This assumptionmeansthat the only effectof’S~ on the equilibrium choicesof S~
and S~comesfrom interrelatedcosts.In our applicationssectionwe generalizeto the
casewheredemands,rather thancosts,are interrelated.
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82~A 2 A
dS~± a7r dS~± a

2~A dS~+ a2,r~A dZO
as~as~=j ~s(’~as~ as(~az (4)

________ A a%.A A _______ ________dS
1 + dS2 ± “‘~~ dS’~ + dZ = 0

2 (5)

dS~± a
2~ dS~=0. (6)

8S,~8S’=~ aS~aS~’

These equationscan be further simplified by noting that ~rA/8Z
— q~. Therefore, a2ll.A/8SC~aZ= 1, sinceS~ = q~, and 82~rrA/8S~Z =

aqi~/aS~ = 0. Equations (4), (5), and (6) can thus be summarizedas
2A 2A

a’rr a2~A

as~asj4 as~asc=t
85A~35B

2A

as=~as~ as=~as=~as~=~as~ . (7)

2B
0 02~B _____

aS~aS=~ as~aS~
We assumethat the equilibrium is locally strictly stable,which im-

plies that the determinant[rrlof thematrix, i’i•, in (7) is negativeand
that, in theabsenceof market 1, market2 would still bestrictly stable,
hencethat 1T221T33 > 1T32~Tr23. We alsoassumethat the products are
substitutes.That is, ai.rA/aS~ < 0 and a~B/as~ < o.

Note that ifa
2~rrA/aSib~.aS~=~.= 82CA/8S~X8S~< 0 therearejoint dis-

economies,or diseconomiesof scope,acrossmarkets (being more
aggressivein one marketand raisingsalestherelowersthe marginal
profits from being a little moreaggressivein theothermarket),andif’

82~A185j~8S~> 0 therearejoint economies.
It is now possible to solve (7) for dS~VdZ,dS~/dZ,and dS~’/dZ.The

following resultsareeasyto derive:

~That is, if we adjustSit”, S~, andS.~ near the Nash equilibrium accordingto the
usualruleSJ~ = a~KIaSr~, K = A, B,j = 1, 2 (i.e., if marginalrevenueexceedsmarginal
cost, raisethe correspondingstrategicvariable)then dldt[(a7rAIaS ~X)2 + (a’rrVaS4’)

2 +
(d~B/aS~)2] < 0. If the matrix ii’ is nonsingular,which genericallyit is, then it musthe
negativedefinite if the t~tonnementprocessis to he strictly stable.Henceliii < 0 and
‘1T

22’fl’33 > ‘~Th2’~23

Alternatively, evenif costswereunrelatedacrossmarkets,a
2

7rAIaS~%JS.~would gen-
erally be nonzeroif demandsin the two marketswere interrelated.When the strategic
variablesSiA, S=~are quantitiesqiA, q.=~,then our definition of joint economieshas a
natural interpretationin terms of technologicallyrelated marginal production costs
acrossmarkets.When thestrategicvariablesrepresentprices,then thecostsof produc-
tion mustbe multiplied by the inducedchangesin quantity. However, it is easyto show
that the sametechnologicalrelation betweenmarginal production costs is againa
proper interpretation.
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1. (ISj~VdZ > 0: A positive shock to the mat-ginal profitability of’
market 1 causesA to sell more there.

2.sign(dSNdZ)= sign(8~i’r’~/aS f~5~\)• We know from result I above
that,with a positiveshock,in equilibrium A will sell morein market 1
Whetherthis leadsA to adopta moreaggressiveoi’ less aggressive
stiategyin market 2 dependson whetherthe marketsexhibit joint
economies(nmre aggressive)orjoint diseconomies(lessaggressive).

3. sign(dS~/dZ) = sign[(8%’r”~/aS’~\-Th~=~) ~ Whether
flu-in B’s equilibrium strategyis moreor lessaggressivedependson two
things: (a) whethertherearejoint economiesor diseconomiesacross
markets(by result2 this determineswhetheu’A is moreor lessaggres-
sive in market2), and (b) whetheu-a more aggressivestrategyby A in
market2 (increasedS~) raisesor lowersB’s marginalprofitability.

Result3 is the core of ourpaper.”
Think of 82&~/aS~c’~S4’~ascJ/cJS~X(c tVOS.~). ‘[hat is, the tel-in repre-

sents the changein the marginalprofitability to firm B of beinga bit
more“aggressive”whenfirm A becomesmoreaggressive.In quantity
competition, for example,this equalsthechangein firm B’s mau’ginal
revenuewhen firm A increasesits quantity. a~’i~’½S~,%JS=~can be of’
eithersign,both in differentiatedor undif’f’erentiatedproductsquan-
tity competitionandin dif’f’erentiated productspricecompetition.For
example,with undifferentiatedproducts quantity competition and
constantelasticity demand,~ is negativefor equilibria in
which qB is small relativeto q A but positive f~)r equilibria in which q B

is sufficiently largerelative to qA. If ~ is negative,we say
that B regards its product as a strategic substitute to A, and if’
c~2irB/aS~8S$~>0 wesaythat B regardstheproductsasstrategiccomple-
ments.Thus, with strategicsubstitutesB’s optimal u’esponseto more
aggressiveplay by A is to be less aggressive(B decreasesSr). With
strategiccomplementsB respondsto moreaggressiveplay with more
aggressiveplay (increasesSr).

With conventionallydefinedsubstitutes,8iT%S4~ < 0: B earnsless
total profits if’ A adoptsa more “aggressive”strategy.Similarly, with
complements~-rr%S’=~> 0. With strategicsubstitutesandcomplements
we are concernedwith the effect on marginal profitability. In the
numericalexamplein SectionlIthe marketshadjoint diseconomues,
so an increasein profitability in market 1 implied an equilibrium
decreasein S’~ = qc~X. With linear demandin a Cournot model, the

A
decreasein q~ causedan increasein firm B’s marginalrevenuecuu-veso

~‘ Note that this result doesnot dependon the stability of’ market 2 in isolation: i’he
sign of the strategiceffect (which is the sign of dS.iVdZ)is (le~)en(lentonly4)P.the system
as a whole beingstable.Theassumptionthat market 2 is stableis. however,neededin
the analysisof’ sequentialmarkets:Result I aboveis reversedif 1T

22~fl’:~ < Th~2’~2:P



MUL,TIMARKE’U oLI(;OPOLY 495

B
S2

F

Ft.. I —Reactioncurvesin an oligopoly marketwith strategicsubstitutes

~ < 0 (strategicsubstitutes).Thenet resultis that B’s equi-
librium Output (SLY) was increasedby the profitability shockand A’s
profits were huit. The sign of’ the strategiceffect on A’s profits is
summarizedbelow.

A

Jd)int Economies Joint Diseconomics

Strategicsubstitutes +
Strategiccomplements +

We canalsoexplainour numericalexample,and illustrate theanal-
ysisabove,in termsof’ reactioncurves.Figure 1 graphsthe strategyof’
firm A in market 2 as a function of’ B’s strategy,S~(S.~), and the
strategyof’ B asa f’unction of’ A’s strategy,5~(5~~)•The Nashequilib-
rium is at point N. Since the numericalexampleusedlineai’ demand
and quantity competition,theproductsarestrategicsubstitutes(when
A’s equilibrium quantity is increased,B’s marginal profitability cttrve
is shifteddownwardwith lineardemandand so B reducesquantity).
Thereforeboth curvesare downwardsloping—if ~ is reducedB’s

A B
~2 ~

s~ (s ~‘)
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marginal profitability is increasedand S’~ will be raised, and vice
versa.7

The demandshockin market 1, by increasingA’s opportunity cost
of selling in market 2, shif’ts A’s reaction curve inward to
(Firm A increasesits output in market 1, thus increasingits marginal
costsin market 2 50 that it will lower S~ for any given~ The new
Nash equilibrium is at N’. Firm A’s strategicvariablehasdecreased
marginally, while B’s strategicvariablehasincreasedslightly. At equi-
librium a~rrA/aS=~= 0, 50 that theslight changein ~ hasa negligible
effect on A’s profits. But the small changein S~j has a first-order
effect. In our numericalexample,an increasein Sc~ of’ one unit re-
ducesA’s profits by $1.00 times A’s salesin market2.

If firm A had joint economiesacrossmarkets 1 and 2, a positive
demandshockin market 1 would pushA’s market2 reactioncurve
outward. In that casethe new equilibrium would entail a slight de-
creasein S’~, providing a strategicbenefit to A.

If (f’rom B’s viewpoint) the productswere strategiccomplements,
B’s reactioncurvewould be upward sloping around N.8 The exact
oppositeresultswould thenoccur.With joint diseconomiesboth firms
would be lessaggressiveso thestrategiceffectof thechangein S~ on
iT A would bepositive. With joint economiesboth firms would be more
aggressiveand the changein S~ would hurt firm ~

Finally, notethat thecounterintuitiveresultof reducedtotal profits
for A whenmarket 1 is mademoreprofitable is generallytrue if the
strategiceffect is negativeand salesin market 1 aresufficiently small.
The total effectof a profitability shock,AZ, on A’s profits is

diTA / aiTA dS~ aiTA dS~ ~A dS~j ~A(AZ) AZ)~ A + + + ). (8)
dZ = as1 dZ as,~ dZ aS~ dZ az

“Stability in market2 if it operatedin isolation,or subsequentlyto market 1, requires
that on the axeschosenA’s reactioncurie S=~(S~i)be steeperthan B’s.

~The readermaycheckthat it is notimportantwhetherA’s reactioncurve is upward
or downwardsloping provided that the equilibrium is stable.

~Figure 1 illustrateshow our resultsextendto marketsconnectedon the demand
sideratherthan(or as well as)on thecost side—seeSec.VIK. Thecrucialquestionsare,
aroundequilibrium: (i) Does increasingA’s activity in market I pushA’s market2
reactioncurve out or in? (ii) DoesB’s market2 reactioncurveslopedown or up?The
sign of the strategiceffect on A’s profits can thenbe determinedas below:

B’s reactioncurveslopes:

A’s reaction

curvepushed:

Out In

Down + —
Up — +
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Thefirst-orderconditionsassurethat thefirst two termsin the paren-
theseson the right-handside of (8) equalzero.The last term 8-rr’~/dZ

A zero
qi . which approaches if’ demandis sufficiently small. There-

fore, if’ qi~ is small enough,sign(diT”VdZ) sign[(8iT’~/~S’!~)(dS~/dZ)]. Of’
course,aiTA/8S’~ < 0 as long asthe productsare conventionalsubsti-
tutes.WheneverdS~/dZ> 0, as is true with joint diseconomiesand
strategicsubstitutesor with joint economiesand strategiccomple-
ments,the result in Section II will hold.

TheEffecton Entry

The strategiceffect is the effecton thestrategiesof’ competitorswho
are committed to competingin market 2. However,a profitability
shock to firm A in market 1 also affects the behaviorof’ potential
entrantsinto market 2.10

The potential entrant B’s decisionwhetherto entera marketde-
pendson its total profits there (how aggressivelyit plays onceit is in
dependson its marginal profit). The sign of the effect on B’s total
profits (if it enters)dependson whetherA plays moreor lessaggres-
sively in market 2 after the shock, that is, on the sign of’ (dS=VdZ).
Result 2 above thereforeshows that the sign of the ef’fect on entry
dependsonly on whether therearejoint economiesor diseconomies
acrossthemarkets,and not on whetherproductsarestrategicsubsti-
tutesor strategiccomplements.

Thechangein A’s profits through theeffecton entry into market2
of a shockin market 1 is summarizedbelow.

Joint Econon~ies Joint Disecononiies

Strategicsubstitutes +
Strategiccomplements +

IV. SequentialMarkets

Thestrategiceffect is slightly dif’f’erent if’ A is ableto precommitto its
output in market 1 beforeA andB competein market2. In general,
A will not set marginal revenueequal to marginal cost in market 1
whenit considersthestrategiceffect.’1 Themostobviousexamplesof’

~ Wemodel this formally as follows: (i) A is precommite(lto competingin marketsI
and2, (ii) thereis a profitability shockin market I, (iii) B decideson the basisof the
shockwhetheror not to entermarket2, and (iv) the marketsclearsimultaneously.

We aredefinin~marginalrevenueand marginalcostsherein the usualway: MR~
= 8TRF/8q~andMCJ = 8TCF/aqy,whereMi?, Ti?,MC, dfl(l iL re

1)resentmarginalan(l
total revenuesand costsfor firm F. andthe subscriptindexesmarkets.Thus the mar-
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sequentialmarketsare“learningcurve” models,wheretherearejoint
economiesso that increasedproductionby A in period I (market I)
reducesits marginal costs in period 2 (market 2) and “natural re-
sources” models where increasedproduction in 1)eriod 1 raisesA’s
marginalcostsin period 2.12

To consider the sequential case we need make only one
modification in our f’ormal model. The first equilibrium condition,
insteadof’ beingairA/aS~ 0, becomesdl.rA/d8C~ = 0. Firm A chooses
its market 1 strategytaking into accountits total effect on profits,
including its influenceon S~. The implicationsof’ havingsequential
marketscanbe readilyseenjust from examiningthat first-ordercon-
dition:

dirA _ 8irA ~A dS~~ ~A dS~~ }TT dZ =0. (9)
__ _ __ + + +
dSf~ — c3SC~ aS~dS~~ 3S~’dS~’ ~JZdSr’

We know from the secondfirst-order condition, equation(2), that
a~~A/as4~ = 0. Also dZ/dS~ = 0, 50 the total effect on profits of’ an
increasein S~ is marginal revenuelessmarginalcost(~~~‘~/aS \) plus a
strategicterm.Thevalueof’ thestrategicterm (a~A/aS~)(dS~/dSh can
be found by differentiating and solving the first-order equations(2)
and (3) simultaneously,asbefore.~A/dS~ is negativeprovided that
productsare (conventionallydefined) substitutesso that the sign of’
the strategic term = — sign(dS~/dS~) — sign[(a~1.rA/8S ~aS~)

HaSA)]

With joint economies,as in the learning curve case, if’ thereare
strategicsubstitutesthenthe strategictermis positive so j~ will
be negative; that is, A will chooseS~ at a higher level than the point
where marginal revenueequals the marginal cost of’ increasingS j~.
An obvious implication is that A may producein market 1 even if’
total costs exceedtotal revenuesin that market. The samerestilts
would hold with joint diseconomiesand strategiccomplements.

If we had a negative strategic ef’f’ect—joint diseconomiesand
strategicsubstitutesor joint economiesand strategiccomplements—

ginal cost in market I is the long—run marginalcost and correctlyanticipatesmarket 2
output. We are consI(leringa “perfect” Nash equilibrium of the gamein which A
pJec~mmtsto S~ andthenA andB simultaneouslychooseS~=and S’~. Thee(luilil)riutn
(¾’’8~,STh is ‘perfect” in that (~j~§~) is aNashequilibrium of the singlemarketgame
playeA ilL market2, holdingS ‘ = S ~‘. We51iJ)~OSC that, for the mati-tx ‘rr, evaluaiedat
(S ~‘, 84’, sThinsteadof (Si’, 54’, 8Th, it is still thecasethat T~,,’~~:~_> Th:~’TT:~,. Ii fidlows thai
for S ~‘ near we can solve uniquely for ~ an(l S~ near(54’. Sr). By the im1)licit
function theoremwe know that lie fttnct ions .S’~(S j’) andS~(S~‘) are (lifferelliial)le
whenSj’ = Si’.

2 More usually’ with sequentialmarkets,both firms will he in both markets(i.e., in
bothperiods).We cotlsi(ler thecasein which only A is in market I in ot(lcr to situplifv
the analysis.The qualitativeeffect that the existenceof market 2 hason A’s market I
strategyis unaffectedby the presenceof B in market I (seeBulow et ~il. 1983).
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theexactoppositeresultswould hold. A firm maystayoutof’a market
eventhough thereare no fixed costs and marginal revenueexceeds
marginal cost for the first few units. In the numericalexamplein
Section II, firm A would havestayedout of market I if’ that market
clearedprior to market2.

Note that with sequentialmarkets(but not simultaneousmarkets)a
firm cannotbe hurt by theexistenceof’ a profitablemarket thatclears

A
first. BecauseA precommitsto a level of S , a small positive shock,
AZ, will raise profits by exactly q f’AZ. In sequentialmarketsA may
take an apparentlyunprofitable opportunity becauseof’ its strategic
implications. This cannothappenin the simultaneousmarketsequi-
librium becauseB anticipatesthat O~rrA/~S j~ 0 andA cannotgain by
doing otherwise.

Our analysiscanreadilybeappliedto anydecisionA might makeat
onetime that would affect its marginalprofitability at a later time. We

A
can reinterpretS t as any strategicvariable that affectsf’uture mar-
ginal profitability. For example,S ~ might be investmentin sunkcosts
in period 1 that reducesmarginal costs in period 2. Then with
strategicsubstitutesthe strategiceff’ect of investmentis to make B
play less aggressivelyin period 2 SO that A will overinvestin fixed
costs.With strategiccomplements,however,A will underinvestin fixed
costs. This contrastswith the qualitativeimplicationsof’ papersthat
focusexclusively on the useof “excesscapacity” to deterentry. We
continuethis discussionin SectionVIA.

Note again the distinction betweenthe effect of A’s actionson a
potential competitor’sentry decisionand the effect on the aggres-
sivenessof the competitorcontingenton its entry. A greaterinvest-
ment by A in period 1 will causeit to producemorein market2 and
thereforelowers B’s total profits, 50 that reductionsin A’s marginal
costs alwayshavethe strategicbenefit of’ makingentry lessprofitable
for B. However, if B regai-dsthe productsasstrategiccomplements
then,contingenton deciding to enter,B will competemore aggres-
sively the more A hasinvested.

V. Quantity versusPrice Competition

Thus far we havemodeled competition as the choiceof an abstract
strategicvariable S. In this sectionwe specializeour analysisto two
familiar modelsof’ oligopolistic competition:homogeneousproducts
quantity competition and differentiatedproductsprice competition.

A. Quantity Competition

In quantity competitionfirm i chooses5, = qi, the numberof’ units to
besold in themarket.If therearen firms, then(with undifferentiated
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products)themarketpriceis a f’unction of’ industry quantityf(~~ Iqk),

andfirm i’s costsareC~(q,). Thecondition for strategiccomplementsis
f’(Z~) + ~f”(~qk) 0, i #j. (10)

k= I _

We note that total revenuesfor the firm areqf(Y~., q~). Thus the
slopeof firm i’s marginal revenuecurve is

82(q,f(~=, q~)] — “ +

2f’(Zqk) ~f”(Zqk). (11)

Thedifferencebetween(10)and(11) is simplyf’( , q,~), theslope
of the demandcurve. Thus (10) can be rewritten as

(slopeof marginal revenuecurve)> (slopeof’ demandcurve) (10’)

or thatthedemandcurveis steeperthanthe marginalrevenuecurve.
Of coursewith linear demandand quantity competitionthe firm al-
ways regardsits marginal revenuecurveas twice assteepasits de-
mandcurve and therefore regardsthe productsas strategicsubsti-
tutes.

If industry marginal revenueis decreasingin total output, then
(with undifferentiatedproducts) only a firm producingmore than
half the total market output can regard competitors’ outputs as
strategiccomplements.’3Thus, alargefirm in an industrymayregard
products as strategic complementswhile its competitive fringe re-
gards them as strategicsubstitutes(the reverseresultis impossible).
With a constantelasticity demandcurve and a small enough fringe
the dominant firm will alwaysregardthe productsasstrategiccom-
plementsbecauseits marginal revenuecurve will be flatter than its
demandcurve. Considerthe constantelasticity inversedemandp =

(~=, q~), 0 < c~ < 1, at an equilibrium ~ ~, . . . , q,, in which ~
qk)/qi < ce—thatis, firm i is thedominantfirm and theotherfirms rep-
resenta sufficiently small fringe. The readercancalculatethat firm i
regardsproductsasstrategiccomplements(82ir~/8q~aq

1>0,j # i) while
all other firms regard the productsasstrategicsubstitutes.

This dominantfirm result hastwo interestingapplications.First, it

providesa setting in which thedominantfirm expandsin responseto
a fringe incursion simply becausethe dominant firm is a Cournot-
Nashplayer; wedo not needto rely on asymmetricinformation or the

13 With undiff’ei-entiatedproductsquantitycompetition,a firm will eitherregardall

its competitors’productsasstrategicsubstitutesor regardall its competitors’products
asstrategiccomplements,becausethe firm’s marginalrevenuecurve is only a function
of competitors’combinedoutput.
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desireof the dominantfirm to establisha “reputation” in repeated
play. Second,thedominantfirm cancredil)ly build capacitythat it will
useif it is facedwith competitioneventhoughthecapacitywill sit idle
if the competition doesnot arise. The firm may thus hold excess
capacityto deterentry,in contr’astto Dixit (1980)and Spulber(1981);
seeSectionVID.

B. Price Competition

We now considerthe casewherethe strategicvariablesare prices,’1
and first supposethereareconstantmarginalcostsof production. If’
demandfor B’s product is downwardsloping given a fixed pricepA

for A’s product,thenata profit-maximizingprice B is settingpB[1 +
(l/’q)] = MR MC, where‘q = {[aqB~pA, pB)]/apB} ~pB/qB) is B’s elastic-
ity of demandwith respectto B’s ownoutput,givenpA. WhenA raises
price (thus raising B’s quantity), B will adjust so that this relation
againholds. With constantmarginal cost it is clear that whetherB
regardsthe productsasstrategicsubstitutesorcomplementsdepends
strictly on elasticity—if demandbecomesmore inelastic whenpA is
raised,thenB will respondby raisingpB, and we havestrategiccom-
plements.If B’s demandbecomesmoreelasticat theoriginalpB when
A raisesprice, thenB will respondby cuttingpB andwehavestrategic
substitutes.

With increasingor decreasingmarginalcostsboth sidesof’ theMR
= MC equation are affectedby A’s price increase.With increasing
marginal costs, even if elasticity is held constantA’s price rise will
causeB to raise price. With decreasingmarginal costsand constant
elasticity, B will cut pricewhenA chargesmore (strategicsubstitutes).
With demandof theform q’~ = f(p~~) + g(p~j’),f’ > 0, g’ <0, whether
B regardsthe products as strategicsubstitutesor complementsde-
pendson whether its demandcurve is steeper(strategiccomple-
ments)or lesssteep(strategicsubstitutes)thanits marginalcost curve.
This condition determineswhether the increase in B’s quantity
causedby a price increaseby A decreasesB’s marginal revenueby
more(strategiccomplements)or less(strategicsubstitutes)thanit has
changedmarginalcost.With linear demandand increasingmarginal
cost, for example,B will alwaysregardthe goodsasstrategiccomple-
ments.

14 By pricecompetitionwe meana gamein which firms setpricesandthen mustsell

all that is demandedat that price. We describebelow how pricecompetitioncan be
modeledwithin the frameworkof’ Sec.III: For firm A, let ‘fr”(q’, p4\ P2) = R ~‘(qj~)+
p~fA(p~ B)~ [qA ~ pr)] wherefA is thequantityA sells in market2 whenA
andB chargepricesp~=’and~ respectiveI,~’,andwhereC is the technologically~ive

2
costfunction dependingon thequantitiesq~ andq~= ]A(p~~, pTh. Wecanwrite‘u (S
Se’. S~) = .ftA(5~~ lIS.~\ lIS.~) and thenemploy our moregeneralanalysis.
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VI. Applications

A. StrategicUnderinvestmentin Fixed Costs

As we noted in Section IV, selling units in one market in order to
reducemarginal costs in a secondmarket is formally equivalentto
investing in capital that will directly lower the marginal production
costsin the secondmarket.With decreasingmarginalcostsa firm may
sell units at a loss in the first market in order to prevententry in the
second,if the marketsaresequential.This is equivalentto the familiar
result that a firm may overinvestin capital in the first period of’ a 2-
periodgame—thatis, investbeyondthe point wherean extradollar’s
investmentin period 1 savesa dollar’sexpensesin period 2—in order
to reduceits marginalcost and hencedeterentry in the secondpe-
riod.’5

If, however, the firm cannotprevententry in the secondperiod,
then if we have decreasingcosts andstrategiccomplementsthe firm
mayunderinvestin period 1—stopinvesting at a pointwherean extra
dollar’s investmentwould savemore thana dollar’s expensesin pe-
riod 2—becausewith strategiccomplementsthe strategiceffect of’
reducingmarginalcostsis to makeopponentscompetemoreaggres-
sively in period 2.

Supposethat firm A producesoutputfrom a neoclassical,constant-
returns-to-scaleproductionfunction q = f(K, L). Assumethat A can
install capital in period 1 at a pricer and that in period 2 firm A can
hire labor at price w and immediately produceoutput. In period 2
firm A and anotherfirm B, with known marginal cost, competeby
announcingquantitiesor pricesS=~’andS~j for theproducedgoods.If
B regardsthe productsasstrategicsubstitutes(a27r’~/aS~’OS~< 0), then
A’s equilibrium choice of K and L satisfiesKIL> ef’flcient KIL, so
thereis “overinvestment,”but if B regardsthe productsasstrategic
complements,then KIL K efficient KIL, and there is underinvest-
ment.

Thus, for example,with price competitionand lineardemand,the
more a firm invests, the lower an entrant’s price will be, because
greater investment lowers the incumbent’s expectedprice. A firm
may havean “entry deterrence”incentiveto overinvest,but if it can-
not deterentry then it hasa “price waravoidance”incentive to hold
back and underinvest.Similarly, if’ transportationfirms competeon

15 It maybe possiblefor the firm to increaseinvestmentand lowertotal variablecost

butstill raisemarginalcost in the relevantrange.This would reverseall the results in
this section; e.g.,suchinvestmentwould makepotentialentrantsassumethat the firm
would competeless aggressivelyandwould encouragepotex~tialentry, so that the firm
would havean incentiveto underinvestto deterentry.
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the quality of their facilities, then“raising the stakes”by investing in
expensivemodernequipmentmay makeentry less likely, but if’ entry
doesoccur (and the firms’ productsarestrategiccomplements),the
entrantmaybuy moremodernequipmentaswell. A firm that cannot
deterentry may underinvest.

Theseresultscontrastwith the work of’ Spence(1977),Dixit (1979,
1980),and others,who focusexclusivelyon the useofexcesscapacity
to deterentry.

B. Royaltiesand LicenseFees

KamienandTauman(1983)havestudiedthe problemof an inventor
who is selling the rights to a technologythat would shift downward
the marginalcost curve of the licenseesin an oligopolistic industry.
Would the inventorearnmoremoneyby chargingeachfirm a royalty
per unit producedor a fixed fee per firm?

With strategicsubstitutesfirms will paymore thanthe directsavings
to obtain a lower marginal cost, becausetheir lower costswill cause
competitorsto competeless aggressively.The inventor is betteroff
charginga flat feebecausehis customerswill pay a premiumfor low
marginalcosts.With strategiccomplements,however,lower marginal
costsfor a firm causeits competitorsto adoptmoreaggressivestrate-
giesso thatlicenseeswill bid lessthantheir direct savingfor theuseof
the innovation. In this casethe inventor can eliminatethe harmful
strategiceffect by charginga royalty feeequalto the perunit savings
in production, so that firms’ marginal costs are unaf’fected by the
innovation.

C. Dumpingin InternationalTrade

The broadestdefinition of dumping includesany casewhere a firm
price discriminatesbetweentwo markets.A narrowerdefinition, and
the one that concernsus, coverssituationsin which a firm sells in a
market to a point where marginal revenueis lessthanmarginalcost.
The strategiceffect providestwo explanationsof dumping.

First, if a firm is selling only in a foreignmarket,andif’ thestrategic
variablesarestrategicsubstitutes,then a subsidyto the firm will in-
creaseits profits by more thanthe subsidy.Thus a governmentmay
subsidizea firm to “dump” its products at low prices in a foreign
market.IbSimilarly, with joint diseconomiesand strategicsubstitutes
thereare strategicreasonsto imposea tax (suchasa rebatableVAT)

16 This point has also beenmade independentlyby Eaton and (;rossman(1983),

BranderandSpencer(1984),Dixit (1984),and Krugman(1984).
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on domesticsalesof a domesticmonopolistbut not on exports,rather
thanchargea lower tax on all production.Thesestrategicbenefits
may exceedthe welfarelossresulting f’rom reduceddomesticsales.’7

Second,in sequentialmarketsfirms may produceunprofitably in
one period to gain the strategicbenefit of’ making competitorsless
aggressivein future periods. For example, if’ a Japanesefirm has
decreasingcostsover time (asin an industry with a “learningcurve”)
and its American competitor’s product is a strategicsubstitute,.the
firm may “dump” output in the early stagesof a market’sdevelop-
ment to encouragethe competitor to either contractoperationsor
withdraw from the market.

D. Holding Idle Capacity to DeterEntry

Building extracapacityconvertsmarginalcostsinto fixed costsandso
raisesa firm’s output.Therefore,suchactionsmaydeterentry. How-
ever, beyonda certain point additional capacitywill not deterentry
further. Capacitydeterscompetitorsonly if they believethe capacity
will beusedafterentry. Thus themost extracapacitya firm will build
is the amount it will actually useif entry occurs. Dixit (1980) and
Spulber (1981) (effectively assumingstrategicsubstitutes)concluded
that if it would be profitable to use all capacity after competition
enters,thenit surelywould beprofitableto useall capacityif no entry
occurs.Henceno capacitywould be built andsubsequentlyleft idle.

With strategiccomplementsand quantity competition, however, a
firm will want to supply lessif it remainsa monopolistthanif competi-
tors produce.Consequently,capacitycanbe built that the firm could
credibly threatento usein the eventof entry but that would be left
idle if entry was deterred.Firms anticipatingprice competition with
strategiccomplementsmayalsorationally install idle capacityto deter
entry.We give further detailsin Bulow, Geanakoplos,and Klemperer
(1985).

E. Is a Little Bit of Competitiona Good Thing?

In this sectionwe restrict ourselvesto quantity competitionin homo-
geneousproducts. Consideran entrant into a monopoly market,
wheretheentranthasconstantmarginalcostsjustbelow thepre-entry

17 The policy, tax or subsidy,on the (homesales,exports)of’ a domesticmonopolist

that maximizesthe value of the strategiceffect is as follows:

Joint Economies Joint Diseconomies

Strategicsubstitutes (Subsidy,subsidy) (Tax, subsidy)
Strategiccomplements (Tax, tax) (Subsidy, tax)
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monopoly price. Does this “little bit of competition” increaseor de-
creasewelfare?

Entry is a good thing with strategiccomplementsand is welfare
reducingwith strategicsubstitutes.Becausethe entrant producesa
small amountat a cost almostequalto the socialvalueof’ its output,
the entrant hasonly a second-orderdirect effect on welfare. How-
ever, the entry will causechangesin the incumbent’s output, and
thosechangesdo have a first-order effect on surplus, equal to the
changein the incumbent’soutput times the price minus its marginal
cost.With strategiccomplementsthe incumbentrespondsto entry by
increasingoutput (and thus welfare); with strategicsubstitutesthe
incumbent’soutput, and thus welfare, is decreased.

F. RationalRetaliationas a Barrier to Entry

A specialcaseof entry deterrenceoccurswhen two monopolistsare
potentialentrantsinto eachother’s markets.It may be rational for a
firm A to retaliateagainstentry into its marketby a secondfirm B but
not enteragainstB otherwise.

Thereare two reasons.First, if B facesdiseconomiesof scope its
expansioninto a secondmarketmakesit generallymorevulnerableto
entry. Second,B’s entry will changeA’s equilibrium output in the
marketwhereit is theincumbentandthereforepossiblyalter its deci-
sion of whetherto enterB’s market. For example,if’ therearejoint
diseconomiesacrossmarkets,thenan attackthat reducedA’s home
market output would also raisethe marginal profitability of’ its pro-
ducing in B’s market.

Thestory thatonefirm might do bestto avoidanother’s“territory”
for fearofretaliationis not unfamiliar.Thepoint wearemakinghere
is that neitherdoestheequilibrium in whicheachcompanyavoidsthe
other’sterritory dependon tacit collusion, nor is the threatof’ retalia-
tion one that would be costly to carry out. Initially, it might becostly
for A to enterB’s marketevenif it were not worried aboutretaliation
itself. Thus no tacit collusion is necessaryto restrainit from expand-
ing. However,if B entersA’s marketthenit maybeprofitablefor A to
retaliate.So the threat that detersB’s expansionis a credible one.’8

The precisegamewearedescribinghasthreestages:First B announceswhetherit

will enterA’s market, then A announceswhether it will enter B’s market, then the
simultaneousmarket gameis played. We consideronly perfectequilibria. The hrst
reasonfor retaliation,that B’s highermarginalcostsmake its marketmoreattractiveto
potentialentrants,was discussedin the latter part of Sec. III. Thesecondreason,that
evenif B’s marginalcostsareunaffectedA finds enteringB’s marketmoreattractive,is
illustrated by the following numericalexample:

A is initially a monopolistin market1; B is theincumbentmonopolistin market2. Each
firm facesa fixed cost of 750 of competingin eachmarket. The inversedemandin



506 JOURNAL OF POLITICAL ECONOMY

G. Limit Overpricing

The limit-pricing literature suggeststhat a monopolist may ~
lower than the pre-entryprofit-maximizing price in order to signal
low costsanddeterentry (see,e.g.,Milgrom andRoberts1982).How-
ever, an important assumptionin this literature is that any entrant
learnsthe incumbent’scostsimmediatelyafter entry. If this assump-
tion is relaxed,then, if entry occursand with strategiccomplements,
the incumbent would like the entrant to believe that its costs are
higher than they really are.Thus the incumbentmight, in principle,
chargea higherfirst-period price thanthe monopolyprice.Although
it hasan“entry deterrence”incentiveto pricelow andsignallow costs,
it hasa “price war avoidance”incentiveto price high andsignalhigh
costs,which helps it if entry doesoccur.Again the basicpoint is that
with strategiccomplementsa firm’s competitorsplay less aggressively
if the firm’s costsare perceivedto be higher.

H. TheLearning Curve

The learning curve literature discussesthe problem of firms that
competein sequentialmarketsand experiencejoint economies.An
importantissueis whetherthesequential(or closedloop) equilibrium
in sucha gameis much diff’erent from the simultaneous(open loop)
equilibrium in which firms ignore the impact of their first-period
decisionson competitors’ second-periodstrategies.

In his seminal paper,Spence(1981) comparedthe simultaneous
andsequentialequilibria in a two-periodproblemwith two firms pro-
ducingin eachperiod in which industrydemandhad a constantelas-
ticity of — 1.25 and therewas no spillover or diffusion of knowledge
betweenfirms. He concluded that, while firms’ first-period outputs
would be greater in the sequentialcase, the differencesfrom the

marketi is p, = 100 — — q~. Firm B cansupplyall its marketsasmuch asit wantsat a
constantmarginalcostof zero.Firm A hasthecapacityto produce6() units at aconstant
marginalcostof’ zerobuthasa veryhigh marginalcost(say 100)of supplyingadditional
unitsbeyond60. If A andB stay in their respectivemarkets,eachwill pro(lu(:e50 units
andsell at a priceof 50, earningnet profits of 50 ~ 50 — 750 — 1,750each.A initially
hasno incentive to invade B’s market. If it did, B would l)I~(lUcC 40 in the contested
mai’ket. A would produce20 in the contestedmarketand 40 in the uncontestedmar-
ket, earning 1,700. If, however,B entersA’s market,A hasthe choiceof remainingin
its homemarketonly and selling 33½for a net profit of 361 /~, or retaliating by
enteringB’s market. If’ both firms are in both markets, the equilibrium is that B
produces35 in eachmarket(ata priceof 35) andA l)ro(llIces 30 in each.B’s l)rOfits are
950 andA’s profits are600. Thus A would reactto B’s entryby enteringB’s marketbut
would not haveenteredotherwise.B, which apparentlyhadan incentiveto invadeA’s
market (its profits would haverisen from I ,75() to 2,111 ‘A if A had not retaliated),
would havedonebetterto confine itself’ to one market.
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simultaneouscase(which is mucheasierto solvein many-periodmod-
els) were very small. Fudenbergand Tirole (1983),analyzinglinear
demand,achievedthe samequalitative result as Spencebut argued
that the differencesin the equilibria betweenthe simultaneousand
sequentialanalyseswere important. By discussingthe interrelation-
ship of’ marketsthrough strategicsubstitutesand complements,we
canclarify this issue.

Spence’ssmall quantitativediff’erencesin equilibriawereanartifact
of his choosinga constantelasticitydemandcurvewith elasticity near
— 1. The readercanconfirm that with constantelasticity of’ — 1 (only
necessaryfor the secondperiod) and symmetricalduopoly quantity
competition,a2~rrAiaS=~~aS~= a2~rrB/aS~aS=~= 0, 50 thestrategictermis
neutral. In this casetherewill be no differencebetweenthe simul-
taneousand sequentialsolutions.

With linear demand and quantity competition, products are
strategicsubstitutesandfirst-period outputis higherin thesequential
game.However,thereis no reasonto assumethat a realmarketwith
quantitycompetitionwould exhibit strategicsubstitutability.Strategic
complementaritygives all decreasingcost firms the incentiveto pro-
ducelessin thesequentialequilibrium,reversingthe resultsof’ Spence
(1981) and Fudenbergand Tirole (1983).

With two firms in two marketsand pricecompetition,thesituation
is more complicated.’9 Firm A’s price in the first period not only
affectsits own costsin the secondperiod but, by affecting B’s first-
period sales,affectsB’s second-periodcosts. (In quantity competition
A’s choiceof quantity doesnotaffect B’s first-periodquantity and 50

cannotaffect B’s second-periodcosts.)2t)In calculating the strategic
effectof’ its actionin the first period,A mustconsiderits impacton B’s
second-periodreactioncurveas well as on A’s. Strategicsubstitutes
price competition will always give lower first-period pricesin the se-
quentialequilibrium than in the simultaneousequilibrium. Strategic
complementsprice competition can lead to either higher or lower
first-period pricesin a sequentialequilibrium than in a simultaneous
equilibrium. However,with linear demandand symmetrical firms, a
lower price for A in period 1 will always imply a higherprice for B in
period 2 (becauseof B’s highercosts),and becauseof this favorable
strategiceffect firms will chargea lower price (and SO producemore)
in the sequentialequilibrium. Also, Fudenbergand Tirole (1985)

19 We analyzethis caseprecisely in Bulow et al. (1983).

An exceptionis when the learning curve has “spillovers” so that (liffusion of
knowledgeallowsall firms to learnfrom any one firm’s production.(Lieberman[1982]
gives empiricalevidencefor the importanceof spillovers.)We (liscussthis casefurther
in Bulow et al. (1983).
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showthat with pricecompetitionin a spatial locationmodel, learning
by doing still gives firms a strategicincentive to producemore.

I. Natural ResourceMarkets

Naturalresourcemodelsare themirror imageof learningcurvemod-
els: Theyaregamesplayedover time(i.e., sequentially)wheregreater
output in period 1 will increasemarginal cost in period 2. That is,
firms’ productioncostswill generallyrise with cumulativeoutput as
“digging deeper”is requiredfor extraction.In thiscase,with strategic
substitutes,a natural resourceoligopolist will produceless in the first
periodandmore in thesecondthanif both periods’strategicvariables
were chosensimultaneously,becauseof the negativestrategiceffect.
With strategiccomplementsthe firms will producebeyond the point
whereMR = MC in the first period becauseof the positivestrategic
effect.

Bulow and Geanakoplos(1983)show that with strategicsubstitutes
a firm may chooseto producesomehigh-priced “backstop” reserves
in the first period, even if somecheaperreservesthat will neverbe
usedare availablefor the purpose.The reasonis that the strategic
benefitof leavingcheapreservesin thegroundandloweringsecond-
period marginalcostsexceedsthe costof producinginefficiently.

J. ProductPortfolio Selection

The mostobviousapplicationof our resultsis to the theoryof how a
firm should selecta “portfolio” of businessesin which to compete.
The strategiceffect on an old marketof producingin a new market
must be considered.

As a possibleexampleof a firm that ignoredthe strategiceffect of
diversification, consider the caseof Frontier Airlines. In the early
1980sthe firm expandedbeyondits original Denverhub to capitalize
on someapparentlyprofitable opportunities. Many feel the airline
madea tactical error. After Frontier spreaditself over severalnew
markets,otherairlinesbeganto competemuchmoreaggressivelyfor
sharesof the Denvermarket.Someof this newcompetitionmayhave
beeninevitablein a changing,deregulatedenvironment,but someof
it was probably due to a perceivedweaknesson Frontier’s part that
arosefrom its being “spreadthin.”2’

21 See ‘Where Frontier Lost Its Way,” BusinessWeek,February7, 1983,p. 120.
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K. MarketsWhereDemands,Ratherthan Costs,Are
Interrelated

Throughoutour analysiswe assumedthat demandsacrossmarkets
were independentso that the term &i.rA/aS ~ dependedsolely on
whetherA hadjoint economiesor diseconomiesin production. We
could just aseasily haveassumedthat demandswere interrelated.22
With independentcosts,02.rrA/aSj~aS~ is positiveif a firm’s demandin
onemarketis complementaryto its demandin thesecond(equivalent
on the cost side to joint economies)and would be negativeif selling
morein onemarkethurtsprospectsin theother.Firms mustconsider
the cross-effectsin making marginal revenuecalculationsand con-
sider the strategiceffectsof their actionsin one marketon competi-
tors’ actionsin a second.23

VII. Conclusion

This researchbeganas an investigation into how a changein one
market can have ramifications in a secondmarket, even if the de-
mandsin thetwo marketsareunrelated.We foundthat acritical issue
in determiningthenatureof theinteractionwaswhethercompetitors
regardedproductsas strategicsubstitutesor strategiccomplements.
In other words, would a more aggressivestrategyby one firm in a
marketelicit anaggressiveresponsefrom its competitors,or wotIld an
aggressivemove be met with accommodation(competitorsplaying
lessaggressivelythan previously)?

This same distinction turns out to be critical in many other
oligopoly models.Whetherfirms overinvestor underinvestin capital
relativeto the efficient level for production,whetherinnovationsare
most profitably sold for fixed fees or licensed for royalties,whether
governmentsmaximizenational incomeby taxing or by subsidizing
exports, whether firms have incentive to diversify into apparently
unprofitablemarketsor to shunapparentlyprofitableopportunities,
andwhetherfirms producemoreor lesswhenmarketsoperatesimul-
taneouslythanwhentheyoperatesequentially,all dependon whether

22 See,e.g.,Judd(1983),who analyzeshow selling goodsthat aresubstitutesaffectsa

multiproductfirm’s ability to deterentry, and Klemperer(1984),who examinesmar-
ketsin whichconsumers’costsof switchingbetweenbrandsof aproductmakeit easier
for a firm to sell to consumerswho purchasedfrom it in a previousperiod (market).
Other examplesof marketswith interrelateddemandsare the market for children’s
televisionshowsand the toy market, and the marketsfor small andmid-sizedcars.

23 If demandsareconnected,firms mustof coursealsoaccountfor any directeffects
of their actionsin onemarketon competitors’behaviorin anothermarket.
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competition is with strategic substitutes or with strategic com-
plements.

We cannotdeterminewhetherproductsarestrategicsubstitutesor
strategiccomplementswithout empirically analyzinga market. Both
modesof competition are compatiblewith 1)0th price and quantity
competition. In thecaseof qtlantity competition, the modeof x)mpe—
tition dependsonly on the marketdemand.With Pricecompetition,
strategicsubstitutescompetition is nmst likely with increasingmar-
ginal costs and least likely with decreasingmarginal costs, but the
shapeof the demandcurve is againcritical. Thus assumptionsthat
are innocuous in most modelsof monopoly and atomistic competi-
tion, fot- example,whether demandis locally linear or of constant
elasticity, are of crucial importancein the oligopoly context. If an
oligopoly model assumes,say, linear demandand quantity competi-
tion, thereal economicassumptionmaybethat productsarestrategic
substitutes.A local changein the curvattlre of demandmight give
strategiccomplementsand reversethe results.

It haslong beensuspectedthatany resultin oligopoly theory,or its
converse,canbe generatedby an appropriatechoiceof’ assumptions.
Strategicsubstitutesand complementshelp explain this basicambi-
guity and so focus on a critical distinction. When thinking about
oligopoly marketsthe crucial questionmay not be, Do thesemarkets
exhibit price competitionor quantity competitionor competition tts-
ing someotherstrategicvariable?but rather,Do competitorsthink of
the productsas strategicsubstitutesor asstrategiccomplements?
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