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T he pgperedanines a ampetitive gane betnean adaminantnek
work and a daliengng netnark with third degree ar perfect price
disaiminatian. D aminatian is de.ned in |&ms of reputatian, and
Gpturad through an adequate resolutian of the coodinatian game
plyed by aasumers. A loning Tor any an.guratian of netnork ex
temalties the pgperaalysss the equiibria of the Stedebag cgane
and the sSimultanaous pridng B ertrand game. T he ganeral aondlusian
is thatprice disaimination drastically reduiass aerage pricss and may
generate substantial atss subsidization. Il areover a netnork ot
extractany sup s generated by the netnark er ects betinean graups.
Intheextrame Gase ofperfectprice disaiminatian, theanly purestrak
egy equi ibrium autcome is that the mastet dantnetnark coars the
market W e shavako that this may gaerate exasss manattum, inef
~dattmarketsharing and thatboth netnorks bere.. ts fram beaoming
ampatibke.

= he auttor is partiaularly inddoled 1© B emard Cailllbud and tenks Jaages Cramer,
P atridkR ey and Jeen T ok Torvery ussful disassians and aamments, as well as seminar
paridpants atlD El and Ertie Einaudi. P artofthis workwas anducied whii e isiting te
Eurgoeen U niversity Institute.
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1 Inoocductian

W hile there is alieedy a substative erature an ampetition with netnork
a edts (s Katz and Shepiro (199 4) and Eananides (199 §), ae feature
ofmadem netnarks thatthes notrecavad aasidereble atfentian is thattnek
wark er ects are often notisolrpic mambers may jan Tordic erant reesas
and valLe bath the service ad the partidpation of others in vaery dic erat
ways. |n anjunction with that, and partly because of that, mostsuppliers
of netnarik goocs practice sane Tom of price disaiminatian. Forinstance
teboomnmunication goeraiars arsoftnare suppliers disaiminate betnean res
idential and prokessiaal usars, as Well as gaagrgphic aress. A s anotherex
anpk asidarthe ee ofa proiderofintermediation servass in avertical
industry. T hen donrstieam ... ims Gare ebaut the upstream ..mms in the nete
warkwhi E the revarse hod forypstream .../mms. T his is sometime referred 1
as the ”diden and ez’ prdolEm, the issue baing  buld a marketstrak
egy that aaMnee both sides 1o jan. || asoer the inemediaries pragpose
\ary dir erent deak o buyers ad sellars. A tihe coaptual bBel ae may
view these situatias as involMing dic erantiatied usars of the netnarkk and
price disaiminatian. T his ganaral sekup ers awide range of activties,
il‘oMngatherindrectretvak e ects, ardirectretak er ects with dic er
aTtpes ofpartidpants. Togwe a®w itindudess inermediation actiM ties,
tebommunication servacss, postal servicss muli-media seriass, advertis
ing Inemetsericss, qoerating systams and softnare gpplicatias, rescardn

Itis vell knonn thatin the presancee ofnetnark extermali ies, aasumers
e a coodinatiaon prdbkem in tharpurdnesing dedsian that may generate
mulipke eoui ibria(Katlz and Shepiro (19 85)).4 - key determinentofthe aut
amne ofaompetitian is the asumers an.danae an the abi ity oFa netnark
o gon Suasssiul aTry then riequilres 1o persuecke the aansumers of potent
tial of the new netnwork o attract a lge dientieke! W hen casumers tad
1O pad@\e esteblished . ms a5 Toal and coadinaie an it this eeect, that
G be intapreted s a rputation e ety aeales baniars o atry. This is
indesd the main motive TorEstatry and aggressive strateges inbulldinga
astoner bese in infntstagss of netark inoLstries.

W hat seams kss addknonledged is thatt the aombinatian of netnark ef
Bcts ad price disaiminaion aegies a \ary particllr aemMramait ss it
allons Tor aggessive strateges that subsidize same acosumers o jJan and
ephtte netnak exiemalities 10 recoer the subsidy an other casumears

1See A rtur (1989), D aid (1985), Farell ad Sakrer (1986, Katz axd Shepiro
1986199 2).



(adivide ad aonoer strategy)’ . Sudh astrategy allons a netwark 1o oer
ame the coadinatian prdolkem by passing part of the surpls 1 targeted
astonas and aealing a bandnwagm e ect T his is the static versian of the
dyrnamic medienism that bads a netnark 1o subsidize eerfier astaomeass in
an atlempt 1o bui b the astonerbase® B ecause these strateges anly make
sreewth netwak e ects, the implicatias Tormarketcoductarestill tobe
inestigaed and may ked 1o revsit e aonvatiaal wisdonm an both price
disaiminatian and netnarkk competitian. 0 ne dojectofthis pgperis toshowv
that price disaimination hes a strag pro ampetitinve e ect; and that; a6 a
result markets Tor netnark goaos may be subject 1o a higher aaompetitine
pressure then markets Torstendard goods.

T he pgper studies the interactian betnean the reputation e ects atwark
with netnork extermalties and the new aanplex marketing strateges that
emerge When adic erential price treatimeantofaosumers is passibke. [teamn
iINess a ampetiian game betneen an esteblished newwak and a dallegng
netnak where the fomerbere. ts from astrag reputaticalachventece. T he
paoultian is decompasad into graups and third degree price disaiminatian
is passibke. || etnark er ects may caour within gragps (inrlagraup) and be
tTheen gayps (intergaup). D iverant gayps may hae dic erattvablatias
Tothe goods, as well as Tarthe partidpatias ofothergraps o the netnarkk
T his allons Tarawide range ofdic erartiatian (both harizantal and vertical)
ad ofrethvark e ects.

T he reputation ofthe esteblished netnork is madeled by selbcting apar
taulbr equiibrium of the subgame plyad by aasumers when they dhacse
where 1 buy Whidh can be interpreted as a pariaulrdxace ofaasumner’s
equi ibrium beliek. W ith paitive netnak exiemal ties, thare is awvell de
..ned selbdion artlerian that ptures the idea of a reputatian adharttege
o the esteblishad netnork Whidh amaunts  impae thata casumerwill
buy fran the esteblishad netnak whenever this is the autcome of at kest
ae equiibium of the allocation game. T his is referred 1o as D aminafian
in B elieb ad itmaxdmizes the doninait..mm market share or any price
an.guration.

T he pgpardaraderizes the equi ibria of the S tedeberg game and ofthe
smulaneos pridng game with a dominant netnark (the aasecuencss or
e Gee vhere is no doninent netnak are abo derived). [t then disasses
e implicatias Tor tednologal daas sudh as ampatibi ity ar gualty,
ad fore¢ aday.

2See Innes and Sextn (199 3) Torsimi laridess expldting inaessing retums tosake.
SSeeB a@sad and | esne (199§ and Cabral Salntand W aadh (1999 ) gpplicatias ©
dynamicmangpoly pridng.




To oerame its reputatian disschantege a nencamer relles an dvide
and anguer strateges e desatbed aboe. T his mears that the nature of
ampetitian is dianged in anan trival mannerampared touniform pridng
due o the passibi ity ofatcss subsidizing Fims will targetsone casumears
by o aeing adategeos andiias, ad the autcone of the market game
may exhibita substantive amaunt of atss subsidization i there are asym-
metries in the nethwark ex ects.

T his Tarcss the esteblished .. m © sstaon aerace pricss atamud bner
kel than itwauld dowrth unifom pricss. Ittums astthatitis impasible
Tora nethnork 1 gpture in e ibrium the surpbs gaeraied by the inter
gap nrethwak exiemal ties.

T heirturian behind the resulitis the Olloning. Casidereno..ims| and
C (wWith zero ast) aompeting Tor tA\o aasumers A and B - Suppoe that A
ad B hae idatical valLatias o the ™0 netwak goods, ad that they
reE\ean extranalev ifthey both jJan thesame..m. W ith unifam pricss,
thareisanequilibium vwhereae..m (say | ) selk toboth casumers atprice
v:T he reesm is that Tor any pasitive pricep > 0 setby C, the vale of
janing | toether atprice v is higher then the valbe of buping aloe fran
C atpricep® I avsuppae thatprice disaiminatian is alloned and that|
dags aunifom pricep' © both acasumers. T hen the aampetitorC ean
reect s Ollons itdags a pricee belowp' j v O aasumerB (divide)
and apricep' + v oaxsumerA (anouen). W ith sudh aprice structure, B
jars ..im C inespective ohvwnat A does because in relatinve taams C aears
him avale lger then the \alle atiadhed 1o the partidpation of A (itis
adaminantstrategy TrB 1o jan C ): A mustthen doose betnean buying
albefian| adjaningB inthenetnakkofC :H eis tus wilingtopay the
praniumyv ©jan..mC :\ cictatC adiess tosare the t\ocasumers
inespective of the natiuire of the coadinatian procsss that determinaties the
allocation ofaosumars, and thatitdotairs the pro. tthatwaould acaue
| iIfthe tnoasumears janed | - T he resultis thatequ ibrium pro.ts venish
in equi ibrium.

In partaubrthis reesacningw llimply thatowith an hanaganeass pqpuia
ton and perfectprice disaiminalian, any pure strategy ecui ibrium involves
an e¢ datallocation of aasumers, Whidh stands at adds with ine¢ dency
resuls thatemerge with unifom pridng

Canpetitian is intase becase .. 1ms attadh a pastive valbe toeedh an
sumer egLal 1o the extia pro. tthat his partiapatian allons 1o gaerate an
otheraasumers. Inasase with netnwarkkgoods, eedh individual is notanly
aaasumer butabo an input Itis an inputbecause this is the mare &t
of cosuming that aesties \alle Torother casumears. A s aninput, the an
sumeris ascare resaure. Hims then aampete o sell toaasumers butthey
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aboampete buy theinputs, i.e the partidpation of targeted individuak.
P nae disaimination exacarbates this dual nature of cmpetiion ad a6 a
axrseguence becs o vary bwegu ibrium pro.t.

T heer ectiis even stangervhen inter- graup netnworkker ects are asymmet
rnc Casumers whovale Ess the partidpation of others then becomes the
dojectofan interse aampetitian as they are mae \valle enhenang relatively
othas. Tose thatsuppae that B doesn*t care Tor the partidpation of
A:Then the..m that suasstks Ol OB cans a anpetitive achantege
N A; equal I©AS wilingess topay o jJdn B - T he competition ©rB then
dissipates the pro.t and may even prevait the edstence of a pure straley
ecpi Bbrium #

0 nNe asaguence of this intase ampetitive procss is that, when inia
gap nethnak e edts are small and in partiaulbnnhen perfectprice disaimi-
natian is Besible both .. ims arebetiera by malking tha rnetnarks acompak
ibE e.en a..m thatbere. s fran a sttag reputatical achentece. W ith
(@nast) perfectprice disaiminatian, a aampeting netvak can bud avery
agpessive straleyy that at the same time sobes the coodinatian prablem
betneen casumars and trarsErs 1o thamn theval e ofthe netnwarkk extermall-
ties. T his ledk inaampatible netnorks 1o be exttemely aggressive inbullding
martetshares, Whi e bang enebe 1o Gpture the extrasurp s generated by
netvak eedts. Canpatibility, by suppressing the interactian betnen the
reltn\e size ofFeedh netnoarkk and the wilingess 1o pay ofcaasumears, elm
inates the motive Tor atss subsidizatiaon. P roided that the netnork goads
are diverantiated even siditly axe the nests O enlxrce a .. IMs market
share disgppear; the bare.. s of dic erlentiation are restaed, With awesken
ing of the competitive pressure and market ssgnatation. U nkss ae ..im
aneplbthceintagap netnake ects apeaceilileplatation ofdic er
aTtiation by compatibe netharks is then mare pro. teble then aheed 1o heed
anfraTatian © anguer the whoke market by inaompatible netnarks.

T he secod aoseguance is that price disaiminatian may be the saurce
ofedx=ss manatium, with aasumers switding 1o the dallengers netnarg
whi ke this is inet dent T his is at ados with standard resullts because the
mackel is solhved under sssumptias that ganerate excsss inertiawnen pras
are unifom since the inaumberitbare. ts fron the mostBvaabke treatment
by asumeas. Bven vwhen the inmmbant a ers a unifomly highergualty
itmay & lto certhe marketwrth prdosbi ity aewhen netnak er ects are
assymmetric. T he reeem is that the dalleger an Gpture a paitive share
of tre \valLe of netnark e ects with a dvide and coquer strateges. [ Tthe

4T his is ane of the resson Torwhidh the paperstudies both the secpential pridng game
whare edstence is gated, and the simultanaous pridng game.




gualty dic eratial in favar of the inmmbent is smaller then this share it
will &l oerte matet

A sacond e ofexaess mamentum aaaurs When theinaumbentis aStadk
ebag bader:. [Tthe o netnarks are harzattally dic erentiated, itmay be
pro. ebke Torthe inmmbent 1o acocommaodate samne dallager’s sakess by not
ampeting Torsane gap. B y gving anay asumers with ahigh valbatiaon
oftre netnak e ects, the leder reducss the aggressiveness ofthe dnallienger
in the ampetiion Tor the other §pes of usars as otherise the dallenger
wauld ..git or the whole pcpulatian as a Way 1o attrect these partiaular
vablebke asumers. T harelis an excasss inantive o ssgnent the market. the
martketmay be shared betnean the 0. ims whi ke rovwauld bemae et dent
1O regap all arsumers in the dominentnetnork

A .nal pantthatemads is that netnarks’ auality dxaass may notbe
et dait A nethnak may in partiaular degeace the galty ito as tosane
tageted gaypss (ad not Tor others), as a mean o inaesse the dagee of
harizantal dic erentiation and o induce marketsharing T his can be viened
& a anmitmatt device Tor the netnakk wnidh dang s aammits not
ampete o this gap.

T he pgperis aganized as Ollons. Sectian 2 presants the ganeral madel
alog with the notiaon of reputatical adventece. Sedlian 3 presaTis sane
preiminary key results. Sectian 4 presarits a Tl tedged analysis ofthe Gase
with tZWo gaps. Secian 5 disasses the resulls, in partiaulber aompatibi ity
daacs, galty ddacs ad et daxy. Sectian 6Gthen analysss the situatian
where the pqoullian is hanagaeas.

2 Themocel

21 A maxgpoly netnork

Casider-.. istan inambeantsoke suppier-ofanetnark good with aproductian
astnomalized ©O0 ; denoted | - T hegoad is aasumed by J diz eraittypes of
wsars, eedh represantied by agraup aomposad ofa antinuum ofhomageneas
asumears with mass m 32 T he set of graups is danoted J - T he percaived
quality of the goad \aries aaGss types of usars, denoled Y Tor type j usars
(inrirsic valbe). 0 ne may ew the situatian allematinely as ae where
\arias usars Lsss anetark fordic eraitpumpcse araeinvwhidhthenetnak
G disaiminate betnean tpes ofusars with dic erabvallation Torthe same
=i | etnoark e ects are allboned 1 be ssymmetric meaning that the
arsumeas ofagven gap may \ale dis erartly the partidpatian ofevery
othergop Otarnsthaik D endingbyn} the mass ofFaasumers ofype
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J buying fion | ; the \allation of a aasumer j Tor the partidpatian ofn|
membars ofgrap lis™ 3| :Theaetdats ; are nonegative and Gpture
te intergop retvak e edts. T hare is abo a netnark er ectowwrthin graups
(Inraagaup), ptured by ananecainve accet da® ;. Theese® j= 0 ean
be intapreted as a situation whare j is asingke individual and thus ae of
perfctprice disaiminatian.’ 0 verallthe goss uti ity thata type jaosumer
derives fram asumption ofthe nesnak good is

X

Uj= g+ 05+ s
63

Fm is abblochagaadnerentpricep} oreech gap, ad ts
dose avectarof J pricss P = B); =5pho. 6 iven these pricss, eech aon
sumer deddes whether to buy arnot W e assume that they coadinate an
a ratiaal expectatian eqpi ibrium of this allocation game® D Le 1 nethwark
a s thare may be amultipiaty ofsudh equilibra Indssd with netnark
aeds aeaasumer’s bdaiardgpats an his eqpedtatian ebaut the other
arsumeas’ bdaviar: T hus there may be situatias where both all casumers
buying and no aasumer buying are equ ibria

T he maxamal price thattan be sstby amaxagoly ..im is

X
B5= Gt o5m 5+ LN E
63

A these pricss, eedh aasumeris w iling 1o buy prosded that itantiapates
thatall others da ﬁ} is the maxdimalvalle thatacaasumercaneect Sinae
any price eboe this bal is justequnalattoit | shall fram nowvan impase
thatpricss are belowv the maximal manqoly prica.

ITbeliek are extramely unkaasbke the maxgpdists must st at ksst
aepricep; belw T his is because when all pricss are sbove the intrirsic
\ale of the serviae there is an equi ibrium market allocation of astoners
where nae of them buy. Suppose thatp) = U; then amember gap 1
buys inespective chwnatt the others aledang ¢ iventhalt | an sstaphce
pi = U+ ,;m; admake sure thatgap 2 buys as well 1ndesd o this
price sincegap 1 jarns, amanberofgayp? jars inespective ohnwhat the
others are dang U sing this reescning reaursively we see thatl caan aonguer

5T he madel thus alo addresses the situation whare there are sane e usars alog
with a papultian of small usars. H onever; |rge usars do not act strategclly in the
sanse that they dan'take into acoount the impact oftha rdedsion an the dd e of other
arsumers. T his aaul be addressed by using a sequerttial proasss ofddce Torasumers.

SEach individual's aasumpition dedsian maximizes his uti ity gven the pricss and the
eqpi ibrium allocation of other asumers, inaukding others membears ofits graup.
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the marketby setingpricess p = Y+ ij_j,m 1; even faeed with the bsst
Bvasbke matketadtias. 0 bvasly the reesoning doesn*tdgpad an the
ader of the gap so tat; iT%() c@smadar(apermulaﬁm) a te
sstofte gaps prcs Py = Y+ g a1 Aol o aonguerte
martetas nell =
Tdalmanooyprclgi}lshsbaxrbc(i)sboew ;750 5 and bebow

§ |

typjl:'im Gt MaXuy  wacwng @ M -\ olice thateven in the wasst
G2 the maxpadly Gan extrect part of the \valle of nethnark extermali ies.
A s an eampk aasider a maxpadist fdng J idatical astonas, whidh
anespaxs on ;= 1; 4= U; 0= 0ad 3= :W ithaunfam pricg
the minimalmangodly pro. treducss 1 JuU. B utifthe magpdistis sbketo
disaiminate bethnean asumas, iteandageprics U; U+ U+ 1 ;...
doeratasoneas ad rEse it pro. thy 29127; halfof tre olal valLe
ofthe retnork e ects.

T he general aondlsian fran this section is thakprice disaiminatian may
sere tho purpasss Taramangpdly netnarkk Fiistitmay sene the standard
purpase chinaessing the rentextracted fran hichvalle usars, and ofextrace
ingsane rentiram bwalk e usars whowould nottbuy underunifform pridng
A nindirectbae. tis that by indudng the partidpation of lbwvvale usars
the netwak enhancss the \alle Tor other usars. T he seaod bare. s fram
prica disaiminatian is that it may helos the netnark 1o oeraome prdolems
due o coadination & lure Whi e gptunng partofthe suiplLs.

22 A dalbenged netnorkk

Suppcse nowthatthe incumbeantt! anpetss wth adallehgaC forthe pro
Mvsian ofnetnarkk goods. T he goocs are dic erattiated by ek ofpercainved
quality. D endingbyn} themass ofaasumers of e jbuyingfran C ; the
vabation ofaasumer jTorgood C is then

k3
W ith sudh a fomulatian, the madel is ampatibe with both vertical dic er
enliaticn(l.f> ijﬁralj)amlwzmlaldnmﬁaﬁm (l:'i i L} > 0>
giy).

T his pgperfoausss an the Gsevinere tre nretnarkextarmal ties atstake are
nottoo e ampared o the intinsicvalble oftteservice. | ae spaed. cally
itis assumed that

P _
A ssumption1: Forall gmirfg; 4o . 5 " -
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To inampret the adtan, ae shaud kep in mind that the netnark
a ets in the madel are messured atthe.. m bBvel notat the industry el
Togwe an eampk intemetserics ke Email arwdopage hosting involves
sane retnak extarmalties at the .. kel (there are sane bae. s ofbe
ing bath members ofY ahoo) ad othars ata mae gaeral bl (the W ald
W ideW eb). H ere the intrinsic \valLe shaud be viened as induding the net
wak e ects thatare . >ed arglkdoal A nothereampke is the aee ofmdoi e
tebomnmunication goaraiars o intemet aoesss proidarss ampeting an a
bl market T he intrirsic vallie then incorparatss the valle of the amec
tivity othe gdoalmarket hiEthe et das  ; Gpture treinteradtias
attre lbaAl bel T he situation may abo be ineerpreted as ae with par
tially compatibe netnarks and imperfectintieraomection 5 then ptures
e reltive bae. s fram bang in the same netnak and dgpends an the
cuality ofintercanectian.’

T his assumption esurss that.m | an‘tepect o sell ogap jata
pricegboe Y+ 04 5:Indeed ifl setsply> g+ 04 5 the madmal utility
tatamember ofgop jean danwith | isUj < g3 gh - Y-
ButtenC whsdlbmpJMasmalpcﬂt\epnceamlvwblcb
sa T his will uinebke s 10 restrict atiation © priass bebwv g+ 03 5 the
“stand aloe’ vale thatgap jdotanswithl whenitis theanly gap ©
jan. Tednially the adventeceis thatatthese pricss agap buys fran | i F
notfram C ; whidh mears thatwhen dealing with autofecu ibrium pridng
strateges we wi ll nothave o kegp tradk ofthe dedasian ofcosumears o kae
e matet ar buy but oy have 1 aasider the dyace betneen the tho
.ms. T his simpli...es geatly the epaiion.

I musthoneveremphesize thatthis assumptianis notanlyatednicalae.
A lthaugh the kg cbehind aggressive strateges explating atss subsidizatian
isthesane theequiibrium strateges, pro. s and the econamicaonsagLanGs
aredic eranbvnhen the intiinsicvalLeis small aampared tothe netnark er ects.
T he ceeis anallyzed in Cailleud Julien (2000b), and disassed in Sectian 5.

B elaegangtothepridnggane ks disass theallocation ofcosumears
betneen the . 1ms. Feced Opricss P = f; 5pig ad P = Y ; =5p50;
each acosumerhes 1 dadde whether tobuy arnot; andwhidh good® T hese

W ith thopartially conpatibke netvorks aosumers deres gtermal bene ds from the
ampetingret\akas vell T heutiity thenwiies as U @b+ 0 iy @O+
s Dand ~;, Gptures the extravalle attadhed 0 being in the same netnarkk. B ecause we
will sssume that thegnarketis coered (N + i = my; this is equivalTt © having an
intrirsic valLe u}<+ ¢’ jime: 0 bviasly Tor this esg the mangpoly analysis must be

8In this madel aasumptiaon is exdlsive. See Caillud and Jullien (2000b) ©or an



dadsias are assumad 1o be taken simultaneausly by all cosumears, ad a6
aboe asumers coadnate n a ratiaal epediatian e ibrium alllocatian
R EA). W hen the martetis Tlly coered (n;+ n§ = m ) this amants ©
the Bt that

K- B K
nk=m;iF g+ o5nk+

- - nk ik ik - ik - hik-
. iy Yy +®jnJ! + i ipg

6j L |

D enote by A(P ; P ) an allocation iUk thatassigs 1o evary price \vec
tas aR EA.Dacieby ! (P ;F ;A te pro.tof..m kwhen the prics
ae P ad P ; ard aasumers are allocated acooding © A4 n eqilib
Hun axsist in an allocatiaon ke A; and eqguil ibrium pricss Torthe respec
e Stakebag ganes and simulaneaus pridng gamne with pro. tfunctias
KPP ;A The dde of tre allocation ke is then key 1 the deter
minatian of equi ibrium pricss. W e an intempret this dyace as a riefecting
the asumears belieb (thar anjectures ebaut the compasiian of the tho
netnaks), and thus as a rputation er ect

T he general idea ofF the paperis 1o Gpture the Bt that | is doninant
thraouch an adeguate dxaae of these beliek. 0 ne shaud think abaut!l as a
well knonn esteblished .. im, and abautC  as anencomerthathss no reputa
o inthe pariaulbr-domain ofactivty coaamed. [n sudh acontext, belieb
shauld be bizsed in faarofthe esteblished ... Inasomenhat teutologcal
way the inacumbantis daminentwnen all casumers belleeitis. T his gaer
ates selfFtul. ling belek that resole the coadination prdolem ofcasumers
inB&voraofl . W hike the notian of varabe beliek may be ambiguas ina
cgreralatext’ the Olloning resulitshons thattitiakes the frm ofasimpe
sebadiaon arteriavhen there are pasive netnark exteermali ties.

L emmal Fixte priccss P ad P ; and aasicer all te eqiilria of te
albation gane plyed by ansumers dasingweie by, D ence K'!' te
setofgoyps huying fian | in at bestare egui iorium and K¢ e setof
gays biving fran C in alll equlilria T hen tere exdst a maxdmal eg-
frium D (P ; FF) sudch tat all goyps whin K!' uy fian |, all gayes
whin K¢ luyfian C, others davthuy.

analsis of nan exdlsive arsumptian.

"W ith negative extermalities aasumers Wil tend 1o separate fran each otter: T hen
beliek faourabke to Iwould conespad o beliek thatothers jJan C 26 iven thatepecta
tias mustbe ratiaal in equiibrium, they may notbe asimpk and nan anbiguaus way
tode.rebelek thattvor 1oerC:

10



P roof See gopadix. =

T he key fature is that the \valle ofa netnarkk unifomly inaresses when
new arsumers are added o its astomerbese. A aaading o a bandnagm
e et dplbdng asumers fron C © 1 bath rasss the incaiives 1O jdn
| forall individuak and reducss the incaiives 1 jJan C - T hus there edsts
aunigee equ ibnium that at the same time maximizes the market share of
the inacumbatand minimizes the marketshare of the dallecger: 1N t&dmi-
al tams thare are strategc amplnatarities in the casumers allocatian
gme (seeTakis (1979), Vinve(1990), I TlogamR doerts (199 0)).

T he incumbatt”’daminates” ifforall pricss P and P, the equilibrium
allocation ofaonsumers conespands o the maximal equi ibrium D (P ; PF):
H anever; as usual with price ampetitian, .. xing the allocation in atoongd
way may aeate inedstance pradblems because the best respase ofC may not
edstdue o dsaatinuty atindic erance pants ofaasumers. Fareampke
with aegap, mretakaeets ady > 4, D implies thatC doesnt
sellatp$ = U andp) = 0; whikitsels orany pricep$ < U :Soweassume
that. /m | dominates the coadinatian pracsss in the Tolloningway, relened
toas daminatian is beliek!?

A ssumptian 2 (O aninatian in B eliek):
Foraimcstall (P ;F); AP ;P5)= D (P ;F);
Forall (P;F); [ ©(P;FA) - In [ C(P;F D PP ).

| otice that the doninatian in belleb implies that casumers will not
alays coadinaie an aP areto e¢ datallccatiaon (Tor the aasumers anly).
T his aatrasts with equi ibrium aonagpts usad in otherwarks an aaompeting
netnak s Toreample the reaatwork by Fudabagad T iroke (1998) an
Imitpriang T his well knonn non et daxy is a key prperty of netnarks
and wi ll cacur pradsely when ae netnork goad is percaived as doninating
the marketalthaudh itis Ess et dattthen an allemative netnork good.

T he paper starts by analyzing the Stad«elbearg games with price aom
petiian. Canbining the tho Stedebag games will then provde s with
e ibria of the simulteneas pridng game. T he reeson Trdang sois that
the demation of the strateges in the Stadelberg games helos 1o betierun
darstad the nalure of the stralegc interactias.

I aeower; the Stedebaggmewth| bang the lkederproades uis with
the maxamal pro. tthat the inaumbant can dotain as g as the dalleger
is alloned 1o reect 1o the incmbeartt pridng. 0 ne may thus view the macel
altermatively as awvay 10 ass=ss the maxdmal exiant ofmarket poner thata

10T he altermative is 10 restrict atienition to adisaete grid of pricss.
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..M may derve fran bang padaved as "oal’, aras a represatatian of
dynamics shartrun ampetitian !

3 P rimmary results

Farthis .. istpartof the paper; | shall Toas an the Olloning guestiat A s
suming tat..im Kk selb  all goys, wtin a suset K of gouss, wak
are it maximal pro.. tand priang strategy’? R esullis willl then be goplied ©
\exrias G6es.

31 T ke innumbaeits madamal pro.t

Suppce that | is a Stedebag keder;, ad wishes 1o mer the market
gince| dominates in beleB itwill oerthe maketwhaneeryy + 0 4m 5+

kj g1 iP5 - 4 ip§ ©rallgaps. De.re the qualty doeatial
induding inrlagaup netnark er ects as

= L}iq'i'@jmj:
T he codiion wWites as.
X
pyip§ -+ g forall i
6 j

Itis thus immediate thatl mustneasssari ly setprias sudh that

X_
p§ - 5t _jm|=ﬁ}il.§; @

63

whidh easures that the maxdimal utiity that a §pe_j asumer Gan dene
fran | is lEgerthan the minimal uti ity dotained when buyingfron C ata
zaophnc. Ifitware notthe Gee the dallngercauld attrecta tpe_j with
apaitiveprice. A s mentianed eboe this implies thetp; - Y+ @ 5 and,
gvan arskedtion aerian torteR B, asures tatgap jbuys fran |
ifitdoesntbuy fron C :

11T he game cpiturss the marketpasition ofan esteblished .. i aed o polential entry
when pricss take sanetime toadjusttoattry. 1N this antextthare wi ll be room forshare
run pro. ebk ety strateges. ¢ iven thatwith netnak e ects, the main ast of entry
is the ks inauned while bui ding a astomer basg the abi ity of an esteblished ..M 1O
inaeese this astis audal to mairtain its marketpasition. 4 haudh, the presaitmaodel
is notintendad 1o pture the Tull dynamics ofentry in netnark industries, itprovides key
insigtts an howv atss subsidizatian can be used by errarits,. and how esteblished .. mms
shaud .. gitaty.

12



Ifall pricss verify aanditian (1), C an’tsell unkess itdargs a necative
price trat bsstaegap.? B utaehss totakeintbacoountthe pcssibi ity
tatC faas aegap oertedter. C an dage abwarevsen necative
price Tor ae gap ifseling o this gap allons o sell 1o anothergap at
ahichprica. Toollowinsigts fran Innes and Sextan (199 3), ae may view
thestuation ass aeinvwnidh C s aasumers who hae the passibility to
fam acaliton (o jan | ). To preveit the fomation of the caltian, C
nasck 1 ’bribe’ sane gauyps. H onever it nesds not bribe all graups but
aly enaudh ofthem O esure that the \ale of the sub coalition composed
ofthe emaning graps is reducad o a pantwhere itbecomes unattracte.
T he dallager’s gotimal strategy is then be to subsidize sane gragps and o
daoe hidh prics an other gaups.

T he key issLe is then O uderstand howvthe inambentshauld setprics
when itacoounts Torsudh “divide and conguer” straleges.

Tostartwith suppcse that thare are anly two goups. U nderaondiian
Q); 1 coers tte marketunkess C %apm%bsﬂa@tﬂtm
all asumers. Farthis C neeotslosetcneprrc:ebeb/vpJ _J+ M
A ssume thatitsets the price p§ justbelowp! i+ § M- Then gap
1 buys fram the dallenger inespective ohwnat the othergrap buys. T his
meers that to atract gap 2, the dallbger nescs aly o price p¢ sudh
1hat|.§ + M ipS U ip) T hemaxdmal price thatC cansstan gap

2istusp) jH + ,;Mm:Byattradinggap 1, the dallbengerhes reducd
the attractiveness ofthe inaumbantby ,;m ; Torgap 2, and inaessed its
O/mamm\emla/ﬁemeanant T hg o.erallpro. thian this stategy
is pl it d pMy Mo+ Pl ikh+ ,my m,: IFtheinmmbentwants ©
=l © bath gaoups this must be ninpaitive and Iitmust set pricss sudh
that

X
JUFRSLERCENES L § NG BT L FLF @
§
T he same hod trte Tor the synmetric reaimatofgap 1 aad gap ? :

P rapasiian1l W ihmmte maximal pro. t et can doan by
selingallasumersis ) = Lot jidg i oIl :

126 iven thatasstare namalised 1 zerg anegative priceshauld be intexpreted ss aprice
belowvmargnal ast ITthe e ectis lFage the price can be notanly belov margnal acst
butinds=ed necative. T he bestinterpretation in this Geeis that the astaner recives free
aness 10 the netnork and is subsidized through additional fiee serviass (gifts, otieries
...)- T his aan ako be intarpreted as the resultof asstly adhvertising ampags.

13



Proof A ssumetat ,; | ;W enssd anly oshonvthatl an dotan
this pro.t Casiderpriasp - 5+ 0 ; salisking () - Fron ebosg C
an'tmake pastive pro.ts by seling 1 ae gap aly a o both gayps
with apriep! -pl it i M i:The ally altermative r C is O set
P - ih i aMaadpp - p it m;; whidh yiebs ks then
iCy @ pMmm, -0:-m

W e seethatthe presence ofinter-gaup netnark e ects reducss the pro. t
of the incumbatt whike inlaxgap netnork er ects enhence this pro. t(ass
+5 Incldes @ 3n ).

| otice thatany parofpras that\er..es (1) ad binds () are gotimal
pricss Torl . T hus the marketmay, butnesd not, etibitacss subsidizatian
with ae gap bang darged a bw price (even necatinve) Whi E the other
reEes azerosurpls.

L etus novgeneralize the analysis O the Gase of J graups. Suppose thalt
| tries toserves the whoke martketatprices p'; verifing (1) :Suppcse thatC
tries toselltoasubsetK ofgoyps andforandsaest@eK = 11;2; 5K g.
T hedallbgerthensets hich prias togaps autsiceK , and desigs aprdng
sthame Tor the targeted gages! Itis sanenhatin the situation thatwes
desaibed Tora mangpdly fedng utbvaabke maket aandtas. H ater to
sell ithes Osetat bestae price small enach sotet Y+ | 1 i
P - G i p§; whidh esures the wilingness ofamemberofgap jtobuy
albe. Say that this price is p! - T he resuling price is necative  but then
asque, this allons © induee gop ? © jan C with a price sudh that
U+, aMiip -4+ ,na i py 2T he proes en then aotiineg
as gap 3 jdrs Toraprice that makes itmaore attrectve forits mambars
jJangayps 1l ad!?; as goposd o steying with gragps 3 and eboe. T hs
gap jis dagd the lrgsstprice thatasures thakits manmbears jan gven
thatgaoyps 1< jjan.

Faorthe aderl;? ; -5 we dotan the adtias (hare equalty generatess
the maximal pro. thutae shauld think ofC  as setting pricss sightly below

equalty):
X
Pi = Pritd
X* X
P = Pj it ShrdE g
kj U |

131t may seam strange o exclce a priai gragps autsice K with a high price as sane
may bewi lingto jan, butthis is justan analytictool T he dallengerwi lgotimizeanK ;
so thatifattractingK implies that sane other gaup Wants 1o jan as well the targeted
setwi il be extendad.
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Sunming up oer the graups we dotan the dallengess” pro. t
X X X X X & _ ¢ X X

c ) ) _
psm §= Pn 5 i It gi g MM i G am

F1 F1 F1 FlEj1 Fl1EK+1

I are geerally, the dallager hes the ddaee of the setof gaups taroeted
ad of the ader in whidh gragps are subsidized. Indesd C wauld bae. t

fion ageting . 1Ist the gaups \valiing Ess the netnak er ects. T o compute
el ibrium aaditias, we must s acoountforany passible aderbetinean
gaps. D aote ¥ () apamutatian an the sstofFgayss, where % (D) > % ()
meensihat_] |s||_rakadbehel leelnerprelancn is thatC sets aprce
P5 = P itit  upcu@ @M1 i uapug @1 Orgop jsud teta
memberofthis grap is wiling 1o jan provded thatitis sure thatall gaps
ranked belowv jan as well T he maxdimal pro.tthatC Gan getan a subsst
K of gaups is nowv dotained by summing the pricss oer the gayss ad
gotimizingan theader: D e.re 8

9
T X (i @ i (€))
Tk = _ij.rpax Giognm; 3
2K /()_sz 12K ,B

#(D> %D

11 degpancs oy an the daradieristics of graups within K and indudes
™o ampaats. T he .. ist ampaait ptures the aosolute achentace of
| an the gaups taceted (35), Whidh induckes the guality dic erartial alog
with the intraagap retnake ect T he sacod term Gptures the impactof
the ability 1O disaiminate betnean graps the maxdimizatian acoming fram
the gpimal dace by C of the ader of targeting. T his erm hes avary
smpk inempretatiar When gaup j is attracted ’beford” gap I; C must
Eae asubsidy n 1O the mambears of gap j ©© aompasake then for
the gopartunity astof baving |; butC eandage anexdtra ) ; O the
membears ofgap | conespading o thevale of jJaninggrap §. The net
eatisten( ;i @M j: =

B)ésellrploﬂ'esbsetK tedalbgrendianatmct o, pin i
Lk T gk g i iT heem ) aptures temaxdimal suipls that
iteanexractagaop K aloe tovhidh is substracted the additical vale
aaaung |l due othe Bctthatgaoyps atsceK siaywthl .

T he inmmbat!| cwers the market whenever there is no subsetK an
whidh C c:angaeraleapﬁiﬁ\epro..t Thzg(an)?nlsioiteﬁctihat

forallK ; P - ikt Cghm 5t @
i % 2K
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T his proides us with a set of necsssary and st dattanditias Torl o
sere the whoke martet; thatputbaunds an the total pro. tdemed filan any
partiailarsubset oF gaps.

Clarly an upperbaund an te pro. tthatl can dotain by seling to all
gaps is thebaud | ; dotained Torthe setofall gaps J -W hether this
upperbaund can be readed ar not dgpands an the ability 1o design prias
that\arify all the aastiants. T he nextresuls shons thatthis is indssd the
(e 521

P rgpasiian 2 T he maxdimal pro. that! an dotain by seling o allgouyss
wenitis becbrisegal© |} ) -

P roof See gopadix. =
T he pricss thatare desigied 1o reedh the maxdmal pro. tare
X X
P5= tii gt LS
#(D< %D %> % (@D

where ¥ () is the adar thatyieks | ; - T he st ranked tpe reENes adis
auttant; equal oits \valation ofthe total extermalty, T hen the discount
is reduasd as e move donn along the aderand amark up oertj is inlo
ducd the .. 1Ist ranked tpe bang darged the Ul vale of the extemal /.
T hese priass are designed insudh avay thatifitwnwere the ee tratall graps
ranked before j baughtfian C ; the dallehgerauld notsell togap jwith
apaitive margn. 0 neshauld be anare that these pricss are notunigue (see
the cse ofF o gaps aboe) so that there is no dear predician an whidh
gap rEEves asusdze T he theay so B just pants o the Ect tat
same pricss Wil be setbelov+; wWhi e others may be aboe.

L addngatthis baundwe can exiand the resulis dotained with thograups.
In the e where the \allation of netnak e ects are symmetric (5 =
T p eaeds ofi nethark extermalities ancel aut so tat the

J

madmal pro. tis | | = F1E - T hen inraduding same asymmetry Gan
aly redue 1 & pro.t
P
Lemma?2 |} - ;1J_rjm swheaaltyifadowiforallgl;, 3= |-
P roof See gopadix. =
Thus the presaxe of ineergap netak ecects hurts the doninant
.m 1, when..ms are allonsed to disaiminate betineen groups. D Mde and

angLer strateges by the dallenger eiminate the reputatian achentace of
theinambant T he reesm is that the dalleger an dhaose vwnidn gap to
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subsidy:. [tthen targets the o exiamality gaups With necatlive pricss and
mare then recauyes its bsses an the hich extamality gaups.

A sa..nal mmak notice that the same reesaning ganeraties abaund an
the inambent’s pro. twhen itselk only togoups within asubsetK - Indesd
suppce thatt]l setprcass in sudh avay thatasubsetK ofgaups stays with
the inmmbantand the remaining graups buy fram the dallengerin equilib
rum. T hedallbgeran .. X the pricss Torgragps § 2 K attharequ ibrium
vabes minus an abittart ly small amaunt;, and dnanges the prdng forgraups
J2 K soss oattractsane of tem. In dang so itan't boe its inftal
gas (J 2 K) bease ararteran torthe allocation ofaonsumers ansures
thatbrngng newgraps 1o the dallenger (Whidh reducss the attrectivaness
ofthe inmmbent) can*tinduce tham o dhange tharbehaiarand buy fram
the inmmbeant (octhewise they wauld have dae soin the equi ibrium an. g
uratian). T he resuling game is thus the same game as aboe played an the
gaps j2K ay butvxmreiteingrsiC\alJeoﬁreg:uj prgposd by the
dallenger isepbedby g+ o Mt

A N upperbaund an the pro.tofthatl &n denve by seling O gagps
withinK  is thus the maximal pro. tofl when its cers a marketaasisting
cfmngominK;V\im&emN”slerdabé’ \ale dir erantial de.ned as
51 = M irsteed oft;: IEollons that the pro. tis baunded eboe by

X X
R mam 5 ®)
2K 1K
H anever; wewi ll see that this baund may notalnays be attaineblke because
the dallbgeran use mae ampkex strateges ilvolMing a reductian ofsane
pricss Torthe gaps its serves in egu ibrium.

32 Thedalbegers madamal pro.t

Toantisst e results, Etus eamine wnatoours with the revarse aderof
mowes, sothatC sstprics befkae | . | onvthe dallegeris in avery week
pasitian sinczl bere. ts notanly fram its rigputation achatege butakofran
the seaond moerachentece. T he Tamal dervatian of pricss ad pro. s is
doeini ppaxdx the intutian behind the resullts is proided here. L etus
arsider the stuation Were C tries o sell o all the gayps within K and
Etl =k othe goyps autsiceK . T he key dic erance with befare is thatl

&an pture all the surpls from netnork e ects. Ineqbilbriun, | oerates
asuipls flon inergop reak eecs eqal © 51 3" M §ZBY
slingalgops | an goture the Ulhale ofte intergap nethark
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P _ - .
gets ;. "M Pletj aneadh gays jhelbngngoK :De.re
X X X
=1 Iy gnm gt MM ©
X J ZAJH 7] 2K

T henl @& rasss its pro. twwhen coering the marketby an anauntat kest
el © ., p§m i i - T his mustbe nopaitive ifC selb © gaps
ausdeK :Itis shonn ind ppadx thatthis is the anly binding aanditia

P rgpasiian 3 T lhemaxdamal pro. tetC an dotain by selingo allgoyss
wihin K wen itis beceris eqal 0] § -

P yrooF Seeh ppaxdx =

T hepro. tis thesameas ifbuyingflan C  ganarates nonetnak extermal
i, T he dallengeys pro. tis the div erance betneen the tolal iniinsicuti ity
itoeas it astanas ad the oAl supbs that the inambatt wauld
gererate by attrecting alll of them, wWhidh indudes notanly the netnork ef
fots Tr C & astomears but ako the inaesse in the utiity ofl $ astaners.
In paricubrC an*t over the market with pasitive pro. tunkss the ol
iniinsic utility itcean o eris g ten the ol supls thatwould be
grevaied ifall gaups janed | :

4 H eterxogemeas paoulAtian

L etus nowioas an the eevhare the paoulation is aampcsed oFtno groLps.
Forthe sale ofpresatatian, the gaups are renked

A ssumptian3 J=12; 4 - ;-

Thus gap 1 is the gaop thatvales Ess the exiemality, A ssumptian 3
is maintaned thraughaut this section.

41 Seguentiad pnang
L etus startwith the stuationwhere | is leederofaS tedeberggame. FHam
eboeg | andotain}!; by seling 1o both gaps. T he atherpassibi ity Tor
| is O design pricss in sudh avay thatitselk obaegaop adC =ik
the othergap. W e nesd thus o asssss the pro. tofl wenitselk anly to
ae gap.

W henl gwes up angap 2 ad serves anly gap 1, itmustsetaprice
high enauch sothatitis pro. tebke Torthe dalbger o attractaonly gaLp 2.
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Intution suggessts thatl shauld EaeC the gopoartunity togain ahighpro. t
ahgap 2 alkre and thus setavery high pricep) . T his is true herg butwe
need O aasider the necsssity 1O put the dalleger in the wast pasitiaon iF
it tries O coerthe market Indesd ifp) > §); gap 2 neverbuys fiam |
andC ananvinegap 1 ojdnwitharhtively hidhpricep§ = p} ;-
0 n the other had ifp) - f); adevation ofC fion equilibrium prics
indues gap 2 jdngap 1 inl$ netnak C mustthus underautp) ©
pd -plit i M, ossaurethevihoke maiket | otice abo thatsettinga
pricef! just ass azao utiity togap 2 aasunears, sothatC ean dotan
themaxdmal pro.tahgap?; namely | ¢ = Un, :ItDllons thatd) & the
gotimalpricc forgap 2. T he basicinturaan is thus thatl shauld setahigh
price Torgraup 2 butnotabove the mangodly price mantaining a potential
partidpation of this gaup it netwakk T here remairs anly o determine
the priceforgap 1.

P rpasiian 4 T hemaxdmalpro. thetl an doain by selingany ogap
P roof Suppoe that| selk oy ogap 1. Impasingp) - #); the
ecpi ibrium price ofC ispS = p) i+ § ,4M1:
C willaiom oselingtogap!? alyift

C | | - - -

PyMy o PpaMat pyMmy Gamy ghmo+ Cp § )M M,

C | - - -l - -

pymy o PiMg lilml""-;mz -maXﬁ-? ip0on,+ (o @ p)mam,

which viels
- |
My g pMamy  _ piMmg
-l . - | - - - |
tim o+ maxdQ ap;0gn, UM+ pmy § oMy i Cor @ p)Mam,  _ piMa

ThelH S ofthe seaond aonditian is maximal at the mangpadly price p) =
#l ; and yieks

- - |
My §Cor @ p)Mam, o pamg

:C = L;mz:

|

InamarketshaingeqLilibrium, C selstogop | atapricep§ = Yy A n
inerpretation is that the incumbatinducss acogperatian by the dallenger
with same type of ’stidk and canol” strategy Whidh Gan be stated s yau
Gan sene ae gap with high pro. t butdonttry 1 be aggressive an te
othergaop, arl wll e itbadk’.
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If,,>2 4;1 mustsstapricestictlybebw+, j ,n; oselltogap
1 anly. T hereesmis thatatcthis price C willstill.. nd pro. &bk tosusidize
heailygop 1l adorase thepriccargaop!? - Inthis Geg inespective of
whether| coars the whoke martketarsell to 1l anly the main imitatian an
| & strategy is the indirectpro. tthatC caan doteinangap? by attracting
gapl.

T he equiibrium allccatiaon o the S ted<elbarg gane is dotained by aom
paring the three ek ofpro.t

by = wmatmm, i 0, 0 pImam,
b= EmgamaxE ;T i pgnam,
1) = [, § MM,

T he..ristparttis thatl may be unebke o s2ll even in Gsss wWhere both
4 adt aepactve Bvena..m thatdoninates both in terms of quality
(l:'i > L}) and reputatian may not be abk 1o gaerake a pasitive pro. tan
temartet T hisisdietotheabiity ofC toeplatthe intergasp netnak
& ects.

Suppce thatl =l b atkbsstaegaop.t key pantis tatthe pro.t
kss due O intergap netnak e ects is ahnays hiderwen | serves anly
ae gap then when itserves o thogays. A saacasaguenae | willnot
gwe wp an agap tatitwaid sere if they were no inteergap e ect
Inde=d itis iImmediate 1o see that

_0;16

1|l 1l =
1J blj'fil

T he mative Tarsbandoning ae gap is thus gaundad intb a gualty achen
e ofthe dalleger (see the disassian in the nextsectian). 1N partiaular
marketsharing can anly caunahen there is a sut dantdegree ofhaizantal
dic eyeriation.

I aepradsely | preBrs notoselltogapl ify; < § ,n, :ltprels
notosellogap? ify < F,; §2 4,:000,:

T hemarketshare ofthe inaumberttare represantied in thespace (35 + ); Tr
teee < ,;<? , InFouel, adtecse ,;, > 2 4, inFgre?2
(gey aress and dotied nes will be eqplained belon).

Canparing with the case whare there is no intergap netnark er ect
(Where | serves gap j it _ 0); we see that the range of parameters
Torwhidh the market is shared betneen the tho ..1ms is reducsd. B utthis
recucian ofmarketsharing Gan be the resulitofan inareese ara deaesese in
temarketshareofl W henl hes a lrge qualty dic erattial o some gap
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(#; hid) and a rathersmall disechertage an the other (1 necative butsmall
in absoliie vale), | will mer te market in adertossaure gap J-0n
the otherhard ifthe quality ek are simibar; | will notbe abke o dotan
apait\e pro.t

W hen™, inaessss fitm 0 O ,,;; |} inaeesss whik | ) is undnanged.
Theaess an | is ookt itinaesss p ©© ;;, = 2 then deaessss.
Honeer)! ji!l eohesasmaxtl ;;, i ,;:;09adisthus nordeaessing
0 verall inaessing thevalLe ofthe smallsstnetnarker ectiaars thesituation
where | serves both gragps ad raisss | S pro.t

Redue ,; dearly raisss all bek ofpro. 6. /| tihe sane timeitdoesn™t
aectthe amparisanbetneen || and | }; whik | raisss Bsterthen | | :
A s agraral andlaan we dotan

W hen te\ale atteded © te inerrgap netnork e ects by ae gap
mowes dbser o tevale atteded by e obergalp, | S pro. traises (Weekdy)
ad | is moe lilkely © sene lboth goys.

42 Simultarneols prdrng

L et us NnoV TuM 1O the Gse here pricss are set simullensosly, B elore
stating the resulls we nesd 1o eanire quidkly the revarse timing where C
is aStadebag keder: T hen by seling togap jallyC would dotan

5= i Cpt O,
whidhis lagerthen | § if+ > 0:T his implies thatC prefss 1 coer the
martketwhenevert; - 0 forboth gaupes.
For situatias where ae ..im wauld coer the market in any of the

Stadebaggames an equ ibrium is essy todotain as thare is same freadam
in the ddce ofthe pricss setby the other ..M.

P rpasitian 5 Suppcse takpricss are sestsimuleneasly. T here exdst an
egpi ilrium were ..M k cowers te market(Wh pro.t} K201 ¥ ifad
awifl s _0 ad: ¢

ITk=1; %5 _ i Lj,+ 2y My Torboth goyss;

T he aondittas hold if.../m k daoses 1© aer te marketwren itis aStadk
elerg baeckr.

P roof Hista..im can’taoerthe marketin ecui brium unkss | K _0:

Suppce tat} ) | 0:Settepricsp) - i Y suhthat  pin 5=
1" -1} :ThenC % bestrespaseis nottosell atall T he smalkstpasible
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pricesTrC arep§ = p+ 4 ify attheseprices eech arsumerisindic erant
betneenC ad | . | aeowsr; itis impasibke Torl O sell ata gap eboe
p:T hus this is an equilibrium ifl prefrs ©© er the maket then O el
waegap. Tosellogap jakog | mustsetaprief sud that

'-}+®j“1l L;+_jlm|ip%

V\h'chancmlsiop‘ =p5 a2 gna- THsisrrtproEbbif.z_J,m my -
p,m - Th,seneqﬂbnun mu;t\.errlilpjmﬁ pim oy _ pJ il ghmjza
Py - i zn 52 Equilibrium prices then edstif; i L} - il i Trboth
gopsart; i ghiil ghit

Wheni) _ maxf ;09 we knov fian eboe tat @) j . 0 ad
Big>0:

Suppoe et § _ 0. Chosepricsp§ - g i £5(- L})sudﬁ
that ¢ = psms - 15:1 gn‘tdolanaposm\eprotbeﬁg,se
pmtlsﬁema$nmbew\eal psmais: pi+a i pm; myad
p2 + 4 § M1 Mmy; adthey ae all napaitne C antdotain mae
then | ¢ by coering the marketif

X
Psath - ic:
T heunigue prcss thatare aampatibewth the BctthatC covers the market
addotairs | ¢ arep! = pb+ 1+ T myph=pS+ s § M1zl oticethat
atthesepricss, gap 1 buysalkeffanC :SoC wauld merte marketaly
i} _ 0:0 ntheatherhand C coud redueits priceby? —,;m ;m, andsell
altogap!?. SoC woud mertemaketaly ifpim, _ §2 ,mm,:

Weean.dsudhpricswaewert; - ;,m,+2 ,m, adst, - ,m;:
|

T he aditias in the propaaitan are necsssary and sutdent T har
purpae is O asure that the pricss setby the .. m cowering the marketare
nottoosmall sothatthis ... m hes noinaative 1 exdude sane aasumers.

T he analysis ofmarketsharing is mae ampkex as thereis s tedbility

in the design of priass. || asoer itmustbe passible Toreadh the tA0 .. 1Ms
1O dotain a paitive pro. twith maket sharing when itis keder:. Itis this
dearly mare di¢ allt 1o sustain market sharing with simulienseas pridng
then with secuattial pridng.
P rgpasitian 6 hen pricss are setsimuleneasly, tere exdst an equlib
riun were..im | sslogap jwtipo.t)' ad.mC slkogapl
wthprot]® if]§ j Tahamg 1O _0adiSiX ot L0 wee
Xy =0;Xy= il ,;520C,, i 1)9>0:
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P roof See gopadix. =

Itis notsut dent that the Stadelberg pro. the pasitive Torbaoth .. ims
1O dotain a market sharing equ ibrium. P ro. s are reduced because .. ims
shaud notbe tempted o aerthe marketwhidh EImits the sustainebke beb
ofpricss.

T he gdoal equi ibrium an. guralias is alnays the same and is depicied
o Fare3ftrtecese ,;,=3 = 1:

In the middEe range a pure strategy equi ibrium &l b edsts ad in
partiaulbao.. m an oer the marketwth prdosbiityae. W eanabose
thatmarketsharing equ ibria and market covering e ibriahardly acoexdst
T he oy zee vere this an acaur is when there are o equilibia ae
in wnidh C a@wers e market and ae in whidh | selb anly o the bwv
extemalitygap 1:

5 D isassian

5.1 Canpatibiitydada

In the analysis, the o netnarks are assumed tobe incompatibe. & natural
guestian is Whether ... ims have an inaarntive o become compatibke. W ith Tl
anpatibi ity the madel anaunts o aB ertrand price game with J distinct
martets as aasumers wauld igueitelget/\akenedsvm dosing tar
supplie, The pro.tof..m | is then sy i 4G:0m 5 whikC re
@ives max(yy i Y:0m W hether .ims prefrs 10 be aompatibke or
incompatible tums aut o be aacompkexissie. T he reesm is thatwhen ek
warks are incompatibk the abi ity toeplatte intergap netnake edts
with dvide and coguerstrateges, strengihans ampetiion and is extiemely
hamful Torpro. . W hike the incumbattbae.. t fram incompatibi ity be
e this alons It gpture the \valbe of the inraagaup netnak er ects,
it hes 1O bear the asst of this exacarbatian of aompetiion. W hether the
incumbant prefrs 1 be ampatible ornot then depends an the caomparisan
betnean the inragop Nnetnak e ects and the intergraup netnark e ects.
W hen the EAtler eoects dominate, ..ims Wil prefer to be aompatibke. To
ilLstraie this we Toas an the ee whare theare is no inlagraup netnark
aets (0= 0):4A s matianed sbog this Gese conespacs 1o perfectprice
disaiminatian as eedh graup & be intexrpreted as asinge individual

Coroliexy 1 A ssume perfectprice dsaimination (@ ;= 0); anaatarysiz

of te ppublian (J _ 2) ad asynmetric netnorkereck (3 6 13):SU>
pose tatpricss are setsimulieneasly, and tata pure strategy el Elrium
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edsts wen netnork are inaompetibe. T hen ot ... ims prefer 1 ke ampati-
be.

Proof The reesoning used to darive the baundcs an .im K pro.t
when itis a Stadebag kedarshons thatifthere is a smulaneauss pridng
ecpi ibrium where k salb O K with pro.t ! ¥ then there edsts a strak
egy Tor it qopaants that albons it © cer ghe anaket with gn extra
pro..tr%garitm{ki:,';:';rw:k -max 1K Butmax 1K <

P

max iy - pymaxdfiylsom e

A natural anjeciure is that this holcs alo with mixed strategy e i
Hum as there shauld ilnvole zexro pro. t

| oice that the same reesaning shons that a Stedebarg keder abo
preiers o be anpatibe. 0 n the other hand a Olloner in the Stedel
berg game may prefer 1o be incompatibEe. T his holds doviasly Torl ss it
bere. ts both from a sscod mover achventace and fran a reputation e et
butakotxC . IndeedwWhen| acts as a bederand there is eouch haizantal
dic erentiatian, the inaumbearttwi il dhocse 1o share the market 1N this e
the dalbhgardags te Tillintirsicvale 4y toaegap, whikitwauld
dageal y iy uderanpatibility. Thus the dallbgerprefss to be
incompatible.

52 W ellaxe ecc=ss inrerttaoredasss manaitwm?

L et us ampare the equiibium an.guration with the e¢ dat allocation.
¢ iven thatthare is enaudh fexibi ity in dssigiing pricss 1 trarser the surF
pLs fran ae gap o ancther; the welfre arterian used here is oAl sur
pLs. In what Ollons ec=ss irertia rekers o the s whare itwauld be
gotimal 1 reduce the market share of | fram a welfxe pantofvien 0 ur
domination assumptian Bvaring the inmmbent, it tends 1 gaarale exass
inertia as itis well knoan with unrffam pridng. 1N aurmaocel the exeattor
edsss inartia inaessss With the size ofinlaagap netnak e edts. A s this
is astandard resulit we novioas an the e vhere there is nointragraup
nethak e ects.

®1=0,=0:

W henthisis the Gee tolalwnelEre is maxdamal with marketsharingwhenever
(,t ,0mm, issmallermirf;; j+, g amirfji;; 1) g; Whidh conrespacs
10 a strag patiemn of harizaTal dic eretiatian and small nethark er ects.
0 thawie..Mm | shaud moerte matetif+ + +, > 0; vwhik..im? shad
oaertemarketift; + 1, < (:Dotled Inss in Hgures 1, 2 and 3 showvthe
delimitatias ofthe \varias range ofguality dic erantiak.
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L etus asidarthe gamewrth ssimultaneous pridng. T hen FHigure 3 dearly
shons that there an be exasss ineriavnid cean ather @e the Torm of e
inedstence of a pure strategy ecul ibium impving et C ean'toer the
marketwith prdosbi ity aewvihi e itshauld arthe form ofinet dentmarket
shaning

H onever; dvide and aonguer strateges allowv the dallenger o Ggpture
partofthevale ofintergap netnak e ects. T hereis then the possibi ity
ofex=ss manerum, whidh acaaurs when iitwauld be gotimal ooinaesse the
market share of..m | - T he situatias with exass manatum conespad
the gey aess in Figure 3. BExaess manaiium éan E@e tho fams. Hist
I may &l 1o e the marketwth prdosbiity 1 whie itshauld because
thare is no pure strategy equilibium. Secod C may coer the marketin
el ibrium whi e iitvwoud be mare e¢ dattto share the market

ITwe eamirne the gane where | is a Stadebag keder we dotain a
new om of exasss manatum (gey aress in Fgures 1 ad 2). W hen |
is a lbeder ad thare is enaugh harizattal dic erentiatian, itmay doose 1
acaommadate by indudng an allocation with marketsharing  alithauch total
weliare maxdimization reqguires thatboth gaups buy fram | -

ToillLstrake this e ect; suppcse that there are two casumers 03 = 0;

mij= Dwithvalbes y=ud=",=0; 4> ,;> 0; 4 > 0:T hegotimal
strategy Torl is o gve up o) gap 2 by sstting a price ,; an gap 2.
Thisalbns odage y § ,; ©l; wiikeC dags Uy ! :Indesd the

aly allemati\e strategy Torthe dallengerwauld be toseaure 1 with aprice
p! 1 U ad o rase the price darged 2 by -, ;; whidh is notpro. tebke
when

PL - Ui - )

T his andusian holcs een ify << 7,;, despite the ct? waul be
wiling 1O pay a lxger anaunt o jan | then o jan C - To see why this
aoaurs, arsidervwhatwould heppen ifthe inmmbentatiempied o sell 1o?
by baaringits pricep! below™,; i U . C wauld hae no other gotian ifit
wats 1o sl then o attract both individuak. T he same strategy a6 eboe
wauld allowv the dallenger to ganarake a paitinve evae unkss pl j U +
U+, -0ar

pit P -Ui 4 iUc ®)

Camparing ) with (7), wesee that| & pro. tis reduesd by 4 when| tries
10 ==l o both individuak. T he reesm is that in the Tomer s seling
Ol oy allons C o gpture tre retnak esectof?, vhike in the Etfer
cee italbns it o Gpture both the netnark er ectand the intrsic \valle.
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T hus when 2 buys fram the inmmbant, the nature of competiian an 1 is
dengsd because the dalliengercantsell 1 unkess itselk ol. Indvidual
1 beaomes like a battlnedk whose aoesss hes vale U Tor the dallbenger:
T his valle adds O the netnork @ ects that imits | s pricss in any Gse
By guvng anay 2, the inambert allons the dallanger o exract the Tl
ininsicvalle U withauthaing . gt orthe otherindividual T hus the
incumbatweskas the aaompetiion.

53 Straiegc degadatian of aqualty for taxgeted as
wmers

0 ne ofthe gaeral prindpke thatemeargss is that heed 10 heed acompetiion
O aguerthe Whoke marketis exttemely astly when price disaiminatian is
passibe. A s usual ae way 1 escape fronm sudh situatian ofintense aampe
T is o adieve axaugh haizatal dic erantiation. In the pressntmaode]
this mears shifting thamae peacsiull marketsharingsitwation. W hen..ims
can atrdl the gualty of the good acthe individial el ae vway 1 reedh
this dojective is 1O degace the quality Tor sane astaners and 1o proJde
the best passibe gualty Tor the aothers. T he asumers targeted Tor gal
ity degradatian willl be those Torwhidh the netnark can*t pragpose a higher
gualty then its gopaait

Toillstrate this phanaomenan, aasider the smullanaeous pridng game
ad suppoe thatl coers the market in equiibium with maximal pro.t
th= @t T pmomat (i M )M, > 0:Suppcsein addiion thatt; +
M, < 0 (\hidhiis canpatible with eoui ibrium aonditias). Casidervwhat
heppas ifl smbincbgajngqjahyﬁ‘g/gpl (hoding y aostant)
w oapdntvwhere tterewgality deerential+; < §(, +2 ,.n; :Then
e new equilibiium ilnvobves marketsharing | selk togap 2 aily with
pro.t(t i ,.m1)m, > |} :Itisthus pro.tebketdosa T he pdnthereis
tatl wauld like to commitnotto aampete on gap 1; because the bdkof
anmitmantaesiss asttationwhere | is “focd” indudegaop 1 inits
network despite acompetitinve hedoe in varofC anthisgap. A targeted
degredation ofgualty is ae way o adiieve sudh aconmitmat

In agmibrvan ifwe start fram an equilibium where C cowers tre
maketad t, >, ,; by degreding quelity frgap 1 wp o a pant
whearet; > (,+2 ,,)n,; C inducs a market sharing equi ibrium where
ispro.tsis i&m, § Cp+ MMy & pMam; > 15 = gam, iy +
_21)m My §ximq:

I ae garally when a netnark an docse the tednology and anect
parcaived qualities, and when itan*tagan a bxge qualty achartege an both
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gaps itwill hae inantives to shiftits tednolgal ddcs tonad the
prefenad tednology ofae gap ad the bsstprefenaed ted nology Torthe
othergap. T his may resultin ine¢ dendss in edrnolgal dacs ad
evan in the dace of a dominated tednolgy. Far eanpke suppce that
the netnark hes aa=ss o twotednolges: ae tedrolgy geeratss Yy ad
Y; e otheryy and Y- Suppoe tat Yy < g 1or both gaps, but e
netnak would serve anly ae gap with the bsst et dent tednolgy ad
both gaps with the mostet dat T hen ifthe dis erence betinean the 0
tedroagges is anall the netnak may dooe the bsstet dentae.

54 | ateretnork ereds.

In the pgper; netnark e ects are assumed 1o be small aompared o intirsic
vabes arat ksst netnorks are assumead 1o be partiallly compatibk so that
e netnak e ects hae a relatively small impact (¢ ssumptian1). Farpure
netnark goods that are totally incompatibke the anly saurce ohvale is the
pr@eﬂceoflgtterusers. T hen the assumptian will nothold. T he situatian
were L} < gj a1 is dealtwith in Callleud Jullien (2000a and 2000b),
alohgwith otherissues thatemergss in the atiextofineemediatiaon. | oth
ingis dnanged When the marketis shared buttthe analysis ofmarketcoering
by| dicers. The key pdntis thatl may setapricep;> U+ @ jandstill
@er the maket, prodded thatp); < #; i ; whik in the presstitmacel
iy < Y4+ O ;. Thismears thatifC aonvincss gap | ©jdnwitha
bwprice goyp jstaos ©buyfran | - T heprcesetbyC forgagp jmust
tenbe g + ;mi< p§ it 3 a:The dallgers abifity ©© aompete
is s reduced. T his er ectwvarks in Bvarof the doninent..ym as itallons
| 1O extiact part of the \alLe of te inergap examalty thatC ean't
poture through acss subsidizatian (the valbe \venishes as soonas gap |
jgins C):Itis then shonn that..m | maximal pro. tis higerand exxasscs

i jwhenintrirsicvalues are o T he daminent.. im may thus be eble
10 Gpture partofthe surpbLs generaied by intergaup netnak e ects and
thare will be mae situatias whare it owers the whoke market || asoer
the egui ibria etibita mudh stranger patiern ofacss subsidizatian.

55 BEgulibrium ad dominatian

0 ne of the prdolem encauntarad is that an equiibrium may &l 1 edst
T he questian is then whether this is due 1o the assumptian of domina
o in belieE ({ ssumptian 2) that gves o mudh wagit o .m | - Itis
dear that ifwe dip 4 ssumptian ? ; thare is mudh mare texbility in as
sging the asumears betinean the netnarks Tor aukofFeou ibriun pricss.
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Indeed, ifwe de.re OF (P ; F) as the allocatian ruke that maximizes the
martet share of C ; we an nowv assume that if any of the o ..Mms de
Mates fran the equiibrium pricss aosumears allocaie an the bsst Baor
ebkeR EA:T hs ifl davates they coadinate an O ; whik ifC  deviates
they coadinate an D W hile this helps 1o extad the setofeqpi fbria this
will not ampEily resole the exstence prdblEm. Inedstence still ocaurs
|fihae is notencudh dD@renliaﬁcn betneen the netnaks. In particubr it
'-} PG Nt Om5 < mirf 0, i 00N apurestaegy equ-
Ibnun obesn‘teastln 1he5|mullanecus pridng game. Inedstance ocaauns
when netnarks are of simi e quality, with small intragraup netnark er ects
and stragasymmetry inintergaup netnaker ects. T his pants tothe high
instabi ity of situatias of strang aampetiian betneen simi e netnorks.

T he saaod pantaoncaming daminatian is thatbwhi ke bang dominantis
dearly the mast varabe Gee When ae coers the market; this is notso
when the market is sharad betneen the 0 retnarks. Indesd a ..M may
AN same fom ofcommitmentifdevatias fram egu ibrun straleges are
asstly whidh acaurs ifitloosss its dominatian autofthe ecui ibrium path. In
fctthis mmarkis true even itthe doninant..im | is a Stadebay keder:
T he reesn here is that dominatian an the equi ibrium path prevents the
gopaat fran gpoturing the \ale of the inlagap nretnak eectan its
daits. Itths Imits the pro. tthat the dallegercan dotan in equi ibrium
ad rasss its inatives o deviate. T he doninant..:m may then bae. t
flan kaing mae pro. t 1o the dallenger then dominatian implies. W hen
the dallenger is alloned 1 Gpture the \valle of the inlagraup eeect an
its dients but aasumers coadinate an D when itdaviates the thieat of
basing this additiaal vale proades addiianal incatives forthe dallenger
1O afom 1o the equi ibrium stratiegy. [N twm this allons 1O i|dse te in
ambent’s equilibiun pricss. 4 Tomal analysis of this pantis proiced
in the bstA ppaxdx althaugh the type ofFequi ibrium involhed is notvery
aompelling because itimplies a strag disacontinuity in C S paya (itpayo
dirgos donn by ® m 4 a8 soon as itdnangess its pricss, in any directian).

6 H anaoEr \eals pq3ulallm

T he most straigtiormard gpplication of the resuls of Sectian 3 is the Gase
where the pqoulatian is haonaganeass. Casidar a pqoulatian of identical
indviduak of total size Ml , dvided into J subgragps of size m - Suppase
abo thatindviduak care anly abautthe mass ofaasumers buying the same
god as them. Farthis Situatian, paraneters are

A ssumptian4 0;5= " 53= ;4= U; 4= u:
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T he .istinuitive pantis thata..im shauld sell  all indviduak arto
nae. T his is immediate 1o shov o the Gee whare the dallengeris eder:
Inde=d the pro. tofC whenitselb oK is

A A 11

B B X X
1R dgudi Wi Mg o m 5
2 2K
whidh ifpaatve is madmalwhen C coers the marketand Eaes \vale
i ¢
=W isdan o

T hus aStadebag bedarC waud jmertemaketifd U _ M ; ad
notatall otherwise.

T hisintutan is kss dovias Tor.m | because when the quality of C is
higherthen the quality of | ; there may be gaps orvhidh i+ "m 5> Ui
and gaps Torhidh this is nottthe Gaee:B Ut itis shoan ind ppadix thati
I e pro.tebly sell tosone gayps thenl is betiera seling to the wnoke
paouEtion.

T henwhen ..M Kis aStad<ebag keder; itselk o the whoke paqoulatiaon
wrth pro. t

1 k — - - = X 2
13 - (Lh 1 LS)M 1 m %

3
3

ifitis nanecative ad itdossntsell atall othemise.

T he main er ect of price disaiminatian in this aaotextis o prevait the
inaumbant fram gppropriating all the surpls ganerated by the intergaup
netnak e ects. T he vary same lkagc goplies with smulianeos pridng ad
thearias timing are essi ly related 1 eedh others.

Prcppsmq]y A ssume 4 and et pricss are sstsimulleneasly. D e.ne
h = 3 Tl’ert

IFU j lj - ; | owers temarketwithpro.t) ' 2051 7;

I hM < U i lj< M ; tere is no pure striategy ecpi Klorium;

IFM -4 jd;.mC oestematetwthpro.t]© 2[0;15]:

P roof See gopadix. =

W hen the dallenger hes a hider quality but not o high there is no
equi ibrium. T he reesmis thattl aan eplatits reputation achentege vhilke
C & anas reect o the pricss sstby | by eplating the pcssibility O
price disaiminate. T he twoer edts goin gopasite drectias and prevaitay
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stabi ity ofthe aompetitinve procss. Farvery hidh ek ofguality C coers
the martet

h is amessure ofthe concanratiaon ofthe gaups, similartoant er.ndnal
index. Thuisvwhaneerd > U; the mastet dattretnak may Eil tooer
e market if the coaentratian is hich enaudh. 4 s the rumber of graups
inaeesss, armare ganerally as the concaaration deaessss, itis bEss ad s
ilely that the bsstet dat.. m serves the market Fara gven tolal paou
Etion, the e ectis maximal when the sub paoulatias are ofequal size. In
partiailar the abi ity 1 ssparate a small gap fron the rest of the paou
Etion hes a bwvimpact T he rees is thatitis exttamely astly Tor the
dallager 1 persuecke this small gap o kae tte i gap. A nd te
AN fran dang sois small as the progparsity ofmembers ofthe lxge gap
10 jan the small gap is propartiaal o the size ofthis graup.

| otice that the inedstance resultis due 1o the assumptian thakassigs
| dominates in beliek: ITwe drip the assumptian of dominatian, then we
are free O assign dominatiaon atany prics o ay ., and an equi ibrium
alhays edsts.

Cardlixy 2 A ssume tat e popultian is homageneaus, pricss are sstsi-
muleneasly and A-ssumptien 2 is notimposad. T hen an equi ilbrium in pure
stalegy/edss. ITU ju - hll anyofte & ..ms an coer te mar
letin egulirium. IF U U > hM , oy te hidestqalty ..im an
@wer te marketin equ ibrium.

P roof Immediale as a../m Gan coer the marketin equilibrium when
itcan dosowith the allocation ke DN(P ; F) tatfvasit =

Thus henud - U ; tharealnays exists an equi ibrium ofthe simuliare
as pridngganewth nosped..cdaminant..mm, whereC cvers the market
T hare is abo an equiibrium whare | coars the market if the dicerence in
utiity is smallerthen the coaatratian index

A tihe EImitwhen the rumbearofgraups inaeesss with a. >ed paoulatian,
the madel anvargss 1o the situatian of perfect price disaiminatian. A ler
natively, perfectprice disaiminatian is dotained by setting® ; = 0 insteed of
~adn = 1:T hen the modelis equinvalat o a model with J individuak.
In both s, e ..M o aing the hidhest guality covars the market

Cardlixy 3 A ssume tat te popultian is homageneals, pricss are sstsi-
muleneaslyandA ssumptian 2 isnotmposad W it periectprice disaiminaion,
te sstofequibria generates e same allbcation and pro. tleek as it tere
wvere no retnork e ecs atall In pariaulr te equlibrium allbbcatian is

eC dent



T he result aoiasts hea iy with the Gase Whare price disaiminatian is
notalloned. |ndesd with uniform pridng | may coertte marketwhen Ui
u < M ;whidhis the key 1o the ot that the marketmay €l to coadinate
an the mostet dantstandad. B utwith perfectprice disaiminatian, a..m
is bk 1 anpkily oeraome the coadination prdolEem and 1o pass
is astamers the resuling e daxcy gan. T he unigue equilibrium is then
et dait

7 Caxdusian
Itis ammmanly admittied that netnark extermaliies are sourass of market
HbLes that Bvor inambents and ganerate bamiers o enry. T his pgper
pants 1o the Bt thatvwhen aanpetitive strateges eplatthe potattial or
prica disaiminatian, the nature ofaompetiian is mae amplkexad the aon
vatiaalwisdom nescks tobe revisited. |n particubnae Tound thatwhen the
sajpe Tor price disaiminatian is high, the aonpetitive pressure is strager
in the presance of netnark extermalities then withaut T his an be seen as
a sauree of inrstabi ity Tor netnark industries. W e emphesizad mastly O
arseguenass ofthis: the passibi ity ofexdasss manentum and the incentives
forampatibi ity

0 nthepaitivesice itgopears thatnetnorks are wiherabke tostraleges
thatbu H a astomerbese with a subsidy and eplatthe bandnagon erect
(see abo Fudabergad T iroke (2000) Tora relted ides). T his an eplEn
\ary aggessi\e straleg es ofexdsting netnarks tonard small aompetitars, even
when these ampetitors do notstand as an immediate threatand spedalize
an asmall ssgnatoftte market. |n this Gse Whatis atstake is the TUture
passibi ity 1© bvarage exsting market shares 1o aanguer newmarkets inked
by netnak extermali ties.

0 bviasly aurmadel of competitian is extrane and its aondusias nesd
10 tEmperad o practical purpasss. W hether barriars O atry are bwvor
notmay degpad heavily an spad..c marketaoditas. T he madel suggests
thatitmay be essiar than eqpedied Tora superiar ted nology 1o enter; pro
vidd that the guallity improemattis lge exaugh. 0 n the otherhand for
amall quality improematts, the fectthatacompetiian is inlesemay actss a
strager bamier toatry then rputation e ects. |l stofnetnark industries
inolhe lrige sunk asts. W hika..mm may epectto suasad in budingits
reputation and aonguering the marketin a reesaneble delbby underunifom
pridng ths reowenng its sk asts, the inla sty of ex post ampetitian
with price disaiminatian may reduce i'ts pro. &bty T heissuewll tenbe
sami brtothe ae invohad in the innovatian pracesss where ex pastaompeti-

A



o may showdonn ilmowatian, and there may then be an gotimal balbence
betnean reputation er ects and disaiminatian passibi ktes.

T he results of the pagper suggsstsevaral nes ofexiasion.

0 Ne et an the anabysis is that, because of the static nature of the
madkel itis nottabke toaddiessad ..nendal issues. V iened in amare dynamic
antext, dvide and anouer strateges require hidh ..nendal passibi kties as
they imply necative caehrfons Tor same periad of time. Firms may hae
d¢ ailies in ..nding the required extermal Tunding for sudh a strategy be
e the analysis abo sugests that the progpect of conguering the market
are uncertan. A mare dynamic perspective is aartainly callied . BEvenin
aur static aaext. the strateges may be vary risky ifdamand dharactens
tics are imperiectly knonn, because a..m Bass the risk of attracting anly
upro. tebk usars.

W hile the pgper Toausss an third degee and perfect disaiminatian, it
wauld beworth investicgating the implicatias offsscond degree price disaim:
inatian. T his indudes the use ofinant neert&ie s thattproiierate in netnork
industries butalbko mare sped..c pridng sdames thattsuased in inkiing the
price O the size of the netnakk  Callleud and Julien (2000b) shons that
alloning Tor sudh amplex pridng sdhames inaeesss the ampetitivaess of
the indLstry.

T his indudes albo the ddass ofbundies ofserviass and ofted nolages in
mul- attribute netwarks. 1Ndesd mostnetnarks o ers \anas servas that
may be bundied in caamplexways. T he presentmaocdel can be interpreted es
ae wth mulipk serviass proided thateach individual buys anly ae ser
v I'ttwould beworth extanding the analysis tosituatias Where aasumers
G&an doocse \varias ambinatias oF servicss.

Itis abowarth investicaling Turther the implicatias of competition for
tedrdlgal ddas and ampatibiity dedsias. B asically nretwwaks e
o passibilties. T hey Gan try O dis eraiiate thar sericss under ampak
ibke tednolgges, arthey can try 1O coquer the market by prosding high
qguality with incompatible tednology: 1N this respect, aaompatibi ity arsten
dadization agreamants resambe acss iasing ageamats inR &D .

A s meriaed in the paper; the analysis of pure netnarkk goocs (noin
trirsic \ale) that are inaaompatible doesn’t.. tinto the pgper’s framenark
T he analysis in Caillieud and Jullien (2000aand b) shons that reputatian eF
Bt are strager ad thattthe aompetitive pressure is weskerin this aee. It
aboshons thatmulti- haming passibi kties (the passibi ity 1 jJan saveral nee
warks atatime) madfy the nature of the pridng strateges and strengthas
ampetition.



R elErencs

[1]A rtturB . (1989): “Campeting Tedyolges, Inasesing R eturms and
L adcinbyH istrical Bvats’, EconanicJaumal 99, 199-214.

[2]BasadB. adJP.l ee (1996: "D ynamicll axgadly P ndng with
| etnark Extermalities’, Inermaticnal Jaurmal of Industrial 0 igeniza
ton. 14, 837-855.

[3]Cebrall ., SalbntD . adW aadh 6 . (1999): I axgooly P ndng with
| etnark Extermalities’, Inermaticnal Jaurmal of Industrial 0 igeniza
tan. 17, 199-214.

[4]Callend B. and B. Julien (20008): ““Campeting Cybermediaries”,
forthcoming Eurgoean Eaonamic R ediew papers and prasedings.

[5]Callend B. and B . Julien, (2000b). “Chiden and Eggs Campeting
I atdmakers”, mimeo 1D El.

[D aiad P. (1985): "CL 10 ad the Eadxamis ofQW ERTY ”, A merncn
EacoamicR evewP goers and P rasssdings 75, 322-337.

[7] Ecoanides (199 6: T heEaonamics ofil etnaxi<’, IntermatianalJourmal
of indstrial 0 Igenizaian. 14, §3.700.

[ ]Fanell J. ad( . Saker (1985): Standardizatian, Campatibi ity ad
Innowatiat’, R and Jaumal of Eanamics 16 70-83.

[9 JFuderbagD . ad J. T iroke (2000): P ndngal esnak( ood oD eter
Entry”’, Torthaoming Jaurmal of Industrial Econamics.

[10]InnesR . andR . Sexton (199 3): "Customer Caallias | axqpoly P a2
D isaiminatian andt enericEntryD eterrancs’, Eurgoeen EconamicR e
view 37, 156-159 7.

[11]Katz Il . ad K.Shepiro (1985): "I etnork Extarmalities, Canpetition
and Campatibi it/’, A merican EcoanicRedew 75, 2444).

[12]Katz Il .ad KShgpiro(1986: Tedrologyh dgotian in theP resaae
ofl ethork Extermalities’, Joumal of P olitcal Econamy 9 4, 822-841.

[13]Katz, I . ad K.Shepiro (1992): P roduct Inmoatian with | eenarkk
BExamalties’, Jaumal of I ndustrial Econamics.

[14]Kakz )| . and K. Shepiro (199 4): “Systan Canpetiion and | eenark
Erects’, Jaumal of EconamicP ergoectinve 8, 9 3 115.

36



[15]TgokisD I . (1979): "EqulibnumP ants ofi arvaroSum NP ersonSub
madulbert ames”, Siam JaumalofCatroland0 ptimization 17(6, 773
787.

[19VivesX . (1990): "N ash Equlibium with S tratsgcCanpkEnaitanties”,
Jaumal ofll attematical Econamics 19 (3), 305-321.



A A ppedxtoSedtian 2

P roofof Bmal. Casderthnoarttinuation equiibrnai= 1;2, ad te
respectinve K ; andKS . T hen

X X

J 2 K§D maxdg+ 0+ T amaips0g . G i
12K L 12K §

- X J—

J 2 K§D Y+ o5 5+ PN T

2K L

I avsuppcse thatallgagps in J rK$ \ K¢ dontbuy fion C, and thatall
gapsinK! [ K! buyfion | .Sinceforthe..imsinJ rK§ \ K¢
X X
maxfy+ @ g 5+ M ap0g L gt T inss
I2K'1|K; I2K(f\<§:

the minimal bae. t that a member ofa gap in J rK§ \ K{ cn dotan
when notbuyingfran C is lgerthen the maxamal bere. titcan ganwhen
buying fram C . T herefae the qotimal stratlegy is éthertobuy fram | ar
notto buy atall
I aeoerfora.minkK) [ Kj :
X
g+ 05 5+ TP L0:
12K} K}

T hus the gotimal strategy is indesd o buy fran | T hereis thus an equilib
run with K! [ K} 2K' and K¢ 12K$ \ K¢ : Taking a maximal element
anpkte te proof. =

B A ppaxdxtoSectian3

L emma3 ¢ iven prics B); =3pyg ad | ; te minimal pro. ttat..:m C
&N doain in a aontinuatian equl ibrium is smalberoregal © ]} iIfandanly
it

for asy%imd Kv2J :

| | — -
P -kt gt g ®)
2 2K

X

P yooF. Itistreifd = 1:Suppce the propaaianholbs up o#J =J §
1 and casider#J = J:Suppoe ..isttatC dadds oselloaly Jd 1

3



gap, baingautsiceaegap (say J= J) by sattingp, ; hich.t ven that
gap Jstaywth |, the prdolen ofattractK < J gagps within J gragps
isthesaneaswth oy J j 1 goyos butwith autiity forgap § -

%l
Y+ 05+ pnat 50
E1l
when buying fron | . Cadiian 9 K < J then esurss that atracting
s then J gop eantyied mae ten | -
Ccnsidarm/vam'odingallitegupsigFa‘atbastcrecftregapﬁe
pricep§ mustbesmallertenp}j i (w+ 30 )il etssayitisgap 1:
o Tes
P _
Wethensetpl = pl § #1+ ;M1 adgap l buys ran C forsure
b1
H ere the prdblam is rieducsed 1©J § 1 gaups, butnovwith utiity

| - |
Y+ 0+ Fu
E2

at.ml, adutiity

X _
E2

i P_ ¢
atC . Thetoalpro. tanted jl gaypsis bsthen) i@l i Iil+ FUEDLE?

whidhis pradsely aodtaon9 ™% (1) = 1. T haekaeC an'tgetmare then
1 Inttevwostese Boed O thepridngstrategyof.ml. m
P roofFof propcsitian 2. A s aaassouene the inmmbatseres all
te marketifand aly if
X X X
for allK : p}mj-::(+ T M 5
2K 2K X

W .lag Etus assumethat ]! is doteined orthe aderl; 2, ...J. Suppcse
thatl sets prics

X X
5= Lii gt FUNE
K b j
T hen
X
p_ljm_j: L
23



I awvtake any subsetK ad EtY: be sudh that

oo X X X ~
1k = g Cyi nm;
2K PK I
H(> %D
Suppcse that
X XX
P35> ak t g m
XK PK I
ad b&us srn/vitatitbacbllomu’cddim. T he aandiian wites
X X X X X ~ X X
i i g M§> i Cy a1 gmm g+ g m
2K K j bj 2K 12K 2K I
H(> %D

De.re? as the aderK is ranked bebw J rK; % a1 K ad the inaessing
aderd rK :T hen

A !
X X B X "X X
i (_lji jl)m m3 > i g i g M
P bj ; K j b j
B g x! ot X X
i Cyi gomm g+ g
L R 2
x e X X )
> i (_lji jl)m mj i (_lji jl)m m j
32K K KX
x X3 x x  OR®sx
=8 IEK_ ng'EK- 2K K
X X ;3 ¢’ XX ~
> 1 i g nmj t Cui "
J > ) K 12K
g x x PP x
B K 2K
X X ;3 ¢ X X
> i G o Mgt 2 TN U
23 (> (@D 2K K
kJ
B utthis implies that
o X X X i _¢
1y > G gi g Mmim35
23] 2 D> D



aaaradicion. T haebre itmusthbe the Gee thak
X X X

Py - hkt “gn o forallK:

2K PK I

ProofFof Bma2. Forawy adery anJ theeis an eact eerse
adering ;B utthen
0 1
X X X X
Cyi gnm; = i @ (_Iji_jl)mlmjA:
N 2ARA O 0)) 22N OZ310))

H ence the maxdimum oer all pemutatias is Nannecalive. | oN suppcse
that the maxdmum is zara T his mears that the summation am is( or
ay pemutation. Casider a pamutatian % suhh et (J §1) = J j 1l
ad¥%(J) = J, ad apamutatian % sudh et ® () = %(p ifg< J §1;
FJ iD= 3J%I)=Jd il:Weharjstreasd the adarofthe st o
intheader. T hen

0 1
X X B B
0 = @ Cyi g ImjA+ Caor @ 35090 3510 35
lelo/zz(l)>/4(j) 1
X X B B
0 = @ Cyi g ImjA+ (o100 33;0)M 3510 3

KJil wm> %@

Taking the dic erence yieks Ji1a =  33;1 - Bxendingthe reesing o ary
parofgays weddtan 3= ;- =
P roofFof prapasitian (3). Inequilibiun | sesprics tor J2K at
X X
=g+ emyimaxdif+ g apgi0gr g
12K 12K
whidh is the maxamal price thatasures thatamemberofgraup g buys fran
| whengaps 1 2K da Il daddss ooattractgags in LY2K = 11; 2K g,
It Gan do so by setting pricss Tor all gagps autsice K rL; induding those
gaups italleedy serves:

X X
= Y+ O 5 imaxdi + M ipG;0gt Py

2K 2K ro

4



T heganin pro. tis ten
st @ appn

L 2K

potice .ist that Tor § 2 K; te price dnerantial f} i pj is bger then

e " M 5 with equality when p§ is hidh enauch so thatl ean e
twre the Tl suplus of the trarsactian. Itis thus goimal Tor € o setvary
hich pricss Torthese gaups. T he gain in pro. tis then

X X X
Wt o am

2L B
ITC vwanto sell o all gayps in K ; ritmustthen setpricss sudh thatforall
subsetL:
X X X X X X X X

pﬁmj- i it g i g i S m

oL 2L 2L Ko 2L BXKro B2 2L

A N upperbaund an the pro. tis ten dotaned Tor L= K
. X X X
R T T PN
i Z8 i Zi QM 7~ BKIK

G m 5=

R is esily s that it ean be dotained by setling prices p§ = §%j i
2y gM1i e g M5 sothatthisis indesd the maximal pro.t =

C A ppadxtoSedtian4

P roofof propasiian 6 A ssumetat! selb ogap 1. Eadh casumeas
shaud prefer O stay with its gap rather then 1o jan the other grap.
Using}' = pima.and}© = pym, this yields

a

ynm +®m2'max©l.§m + T pmamg §p§m ;0 !
1 LY 1 MMy §PLMaV_ o o

- 2 - -l . C
ygm, gmax um,+ ®m3+ “,mam, gpm,;0

Clarly tosustain the e ibrium, the bestis toputpriassp$ andp) atther
minimalvalLe gven pro. ts; wnidh yieks:

T M oam,
CgqMoam

| c
' pymg+ &am;

i
| - -
I p,m, aHMm,; g

Yiv)



Equiibrium coditias tenwite TorC :

c | -
: Poinmg i mq.m,

1 - 1 a
- 2 =l . -
+Uym, gmax um;+ ®,;m3 gpim,;0 + ,umam,
c [ | - - — -
: = : tpmy, gEMy gEM+ mamy, §o, MMy,
ar
© a

— a1C - —
max § ,aMamosi S aum, +&me+ Cp § MM,
Mg § MM,

=

Farl wethen gt
| C C -
P T Ppimat Emg st Emy+ Cp o, )Mam,

= 1

iHm, §Q p+ mam, _°

whidhimplies § ,;mm; > 1 ¢ j dm,:0 veall ths yieks
-0 |
Mg+ Cgp 82 MM, o
- |

My @ pMam, o

isEm, §@Q p+ dmam, _ |

T his G bewitden s

C

1C - —
12 & opMal,

Il selb togap 2 e adtias are thesamead yieks X ; = 0 :

I avwsuppae thatthere edsts an equl ibrium with marketcoering T hen
ifl castematett; | i 3" il 1 Torboth goyos whidh implies
et i 30 -0:I1FC mastemadet £, - yn, +2 ,m, ad
+, - ,m g vhidhimplies |} - 0. The aly pasibilty is then a market
sharingequi ibiunm where| sslstogapl. =

D A ppadxtoseciaon 6

L etus ..istshovthatl must cover the martetifitselb s a Stedebag
keder. T he maxamal pro. titan gan butseling toasubsetK ofgaups is
A 1 0 1
X X X X
WGid) n;+ m5 i m; @ mA
2K 2K 2 =



whi ke serving the whole pcpulatian yiekds | ) = lj u M +_Pj2Jm2
Thednerernabet/\eernteprotwmmevxrnbpcpulanmarditeprot
withK is tus
A 1 O 1
X X X X
@Qid) mz+ mi+T m; @ nA
=8 =8 2 =

Suppce that this is napaitve sothat]l prelas tosell oK aly. Then
did - i PE I,

T his implies that

Ap !
L e, XXX
bk - ngmj'*'_ m 5 mit m 5
A |2 K K
X X
< i ms + m& -0
2 2
Thsl doesntsellatall b s aassguene | cowers the market ar doesn™t
=l P

P roofof propasitian 7. Suppcethatd U - _J'M@)ﬂ. Casider
equiibrium pricss0 - p; - U juUu+ mygps=psi M C doesntsell
andwe knovthatitis plyingabestrespase T he maxdmal deviatian pro. t
tatl endotanis

X | X B
(' msa MOmj
i 7 szA I
X X X
= Py 5t msaM m ;
3%( K K
- p}mj
2K

Sothisis anegulibium as bgas| dotars apaitive pro.t
Suppoetatd ju _ N . ety be the pricss edibited insthe proof
rpasition 2 thetalbas | odotan | 1) = U ju+ LN

T opmazletph= gt e p5 = 00 -1 - 1§ o4 these pricss there

isaRBE weare(C acwers the matet (ad another ae wheare | gxersihe

matket).C cantdotainmaeten| becaseits maxdimalpro.tis  pn i
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B = 11l cantdoEn apasitive pro.tbecause its pro. s is baunded by
psmiiits - 0:Theefoe this an eqilibrium. Itis abo dearthatthese
areteunige aea | atsell ata naregative price C wauld attract

such agrap Torsure With a zero prigs).

Suppaenow M > U ju> _#:Sqopcseihatc sll ogayps
within K with priass p§ : Then | selb o the otbers (Sinep§ . g or
theam). | cmleaeallitpriceuderg—:d ecacftihatitmargasp} + U i

U+ M "togapsinK:Bease D gples or amcst all pricss, |
vaitEﬂseldlpallg(uosbutitm itwauld incesse its pro.tby | © +
ijud+ N oM §> 1 ¢ :TheefreC @an'tsell SineC an alhays

selloaa,stnner_]rntwlnglobuyﬁonl atapncel.} | mustaoer
the market B utl can'terthe marketwith pasitive pro.tsinee ) ) < 0:
T hus thereis noeguiibrium. =

E D ropingA ssumptian 2 wth an heteroge
NneaLs pagoulAtian

T his partdisassss the aasaguenass ofdirigopingA ssumptian 2 while main
Ening A ssumptian 3. Fistitis immediate that the set of equilibria is
enbrgd.  In particuler there are mare equi ibria with market coering by
ae../mm in the simulaneaus pridng game althauch as disaussad in Sectian
5, apure strategy equilibium may Bl o edsts. W e Toas hare an market
sharing

T he most pro.. bk market shaxing egui ibrium

Suppce that | is edaer of the Stadebearg game. CEarly itis gotimal
fron the ienpantof| that! dominates in beliek ifC deviates fram equ-
ibrium pricss. Thiswe animpae AP ;P ) = D (P ;F) ifC devates.
B utsuppae itis not the ceee an the equi ibrium path. L et sell o j ad
C s=ellol:

T he pricss Tor | mustverly.

a
g+ em, imaX©'-5+ TP Lpyc

T he analysis ofdeviatias is undiaenged, so thatincentive acompatibi ity an
ditias are (impasingp; - §):

a

C © | - - | - -
pSmy _ gmy jmax l.jm.+®.m,.pJ ;0 +¢,jm1mz+pjmj.1rjnj. M am

L —
C -
pimy - meJ+p|mll+jm_jl Mgt mpdog Ml



which yiels
a © a

©I 2 = nl . 2 = - = nl .
max ymy+ @my ipymp0 + @my §fmax qm.+ gh 1M apym 10

| ] L
- Ppnsitm gt Cgi gnam,

ad
© 3 a
gm g ipym oot 28m g i max yn o+ g am, g pym g0
L _
- PMGEEM Gt G E g Mmam

Farboth acoditias thel H S ismadmalatym (+ — n am; = pym y; where
they beaome
_ . © a
ijmji(_lji jl)mlmz imm |jm1mz;®|m2| +2®.m2, -
MG E ghamo+20mi
whidh yields amaximal pro. tiorl

il © - -©— Za.— = 2 -
o EGaAmax Cggd Ml + min gnam,;@my ; gnam, + 20m:

\ otice thatitmay well be the Gese thatthe baund dotainaed is hidherthen
Yn 5+ O 50 m | ishidh inwhidiesel enalydagey+ o j:te
mangpaly pro. tin amarketsharing equ ibrium: T he maxdmal pro. tis ths
this zeeset

— 2.l -
M= maxdfigm 3+ ogm 5 Hig:

Itis immediate Overify et > 14

L emma4 A ssume 3 simulenaeos pridnglutnoth ssumptian 2. L et,‘"jl:e
te maximal pro. ttaet.. m k an dotain in an egul iornum were itis beder
lbutnotnecsssarily dominant T hen tere exisk X K> 0 ; sudh tatan aqi-
ibrium were k serves gaup 1 and its goponenttsenves gaup 2 exdst ifand
aliffs X kad ik _0:

=

P roof. A ssume thatl selk togap 1.

© U
b min ym 1+ ©.m4;4m 5 20,m % §maxgfA; T ,m am ;g
where A Coi @ pdnam,+ min ,mm,;@,m}

- = 2. = 2 2 -
fC = mirfdim, + @m?; g5m, + 20mi+ 20,m% § ,,mm,g
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TheR B ofcasumers implies thatead cosumears shaud prefertostay
with is gap rather then © jan the other gap ad bae. tfion te
intergoup netnork e ect

Using}' = pymaand € = pim,

a

2 - © - - AC . |
ym+ ®md gmax gm+ ,mam, ipima0_ .

1
1
gm,+ ®m2 jmax gm,+ ,mm, gpm,;0 €
A s befag the bestis to putpricss p§ andp) attharminimal vale gven
pro.

C - | — -
prma = 3 §zMa+ ;MM
| - C - 2 -
ppm, = 3T+ Hmy §20,my+ ,mam,
with
|
um 1+ @qm i
C
um,+ @m; _ |
Equiibrium acadtas tenwite
C | — -
' - 1 PN § hmy a
- 2 = nl . -
+ym, gmax um;+ ®,m3 gpm,;0 + ,umam,
C | — -
' - 1 BEMt mam,

| ) _
tp,m, gHMm, § oMMy

| C - 2 -
- =11 I} .22m2 oMM, a
I - 2 - AC . -
+Um g gmax gm,+ @md gpim,;0 + Tmam,
| C - 2 -
: - : + +Hm, |2®2m2+ 21m1m2

C - 2 -
pim, + £m4 |2®1m1 i pMmamy

(Il otic= thattre .. 1Istaastran ol is implied by the saaod.)
R gparting the \vale of the pricss into the coditas we .nd

© A
2 - .1C - | — -
max 2@,mj; § ,mam;iC aum, 1 ixma+ (o @ p)Mam,
- 2 |
2HMqy g MM, + 20,m; !

=

- 2 -
ithm, + 20,mi+20.mi § ,mm, _ €
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De.rne
a (@] O

. © . n
X'=min ,mm,;;0mé +min ,mm, §8mi;dm,+20,n! jIe

\ oticethetX ' > 0:W ecn..nd naegative pro. s | Kwhen

Mmoo+ 20,mi §A _ X!
Hmg+ 20,mi g mam, 0
e 0

12 =
N oticreihatih'simplesil'\at,‘\'l > (0. Theacodto ol haos it

Nyl

11l =

0 n the other had if,‘\'l < X '; itis impassibe ol 1 te .. iIstaaditiaon.
|



