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Abstract
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SeoulNationalUniversity

In this research, I study the interactions between several

manufacturersand one common retailer,focusing on theirpricing

behavior. Particularly, I try to uncover the nature of the

retailer-manufacturerinteraction beforeand afterahorizontalmerger

betweentwomanufacturersinthetoilettissuemarket.Itakeanew

empiricalindustrialorganization approach,specifying consumerand

firm behaviorsandusingthenotionofequilibrium.Forthedemand

side,Iapply the random coefficientlogitmodel.The estimation

strategyusessimulationandcontractionmappingsuggestedbyBerry,

Levinsohn,andPakes(1995).Whiletheyestimateddemandandcost

equationssimultaneously,Ifollow atwo-stepapproachsuggestedby



Chintagunta,Bonfrer,andSong(2002).Forthesupplyside,usingthe

estimate results obtained from the demand equation, I recover

price-costmarginsandestimatecostparametersunderthreedifferent

games―verticalNash,manufacturerStackelberg,andretailerStackelberg

―todeterminewhichgamefitsthedatabest.Additionally,Iintroduce

aconductparameterinthemodelincasethethreediscretegamesare

notsufficienttocaptureawideenoughrangeofpossibleinteractions.

Asaresultofthenonnestedhypothesistest,theconductparameter

modelfitsthedatabest.Byexaminingthechangeinthevalueof

conductparameters,Ifindthatthemergingfirm becametougherinits

pricing.Thisimpliesthatthemanufacturerpricedmorecompetitively

tryingtoincreaseitsprice-costmargin.Conversely,themanufacturer

whosemarketsharewasthelowestbehavedinamoreaccommodating

manner toward the retailer resulting in the manufacturer's lower

price-costmarginthanbeforethemerger.Theresultssuggestthatthe

retailer-manufacturerinteractionisheterogeneousacrossmanufacturers.

Thisresearch showsthatchannelmembersareinteractingwith one

anotherandtheydevisedifferentstrategiesdependingonthemarket

structuretheyareconfronting.

Keywords:Strategicpricing,channelinteraction,horizontalmerger,new

empiricalindustrialorganization
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1.Introduction

Quite often,we hearon the newsthata retailerhas asked its

manufacturerstoreducethewholesalepricesoftheirproducts.While

smallmanufacturersareforcedtoaccepttheretailer'sdemand,some

big manufacturers have the power to refuse the retailer's unfair

demand.Sometimesintheextremecase,manufacturersdecidetostop

supplying their products to the retailer who asks them for

unacceptablylow prices.Thisisespeciallythecasewiththeconsumer

goodsmarket.Thismightbebecauseofarelatively low levelof

differentiationandfiercecompetitionamongmanufacturers.

Thepowergamebetween giantmanufacturersand mega-retailers

hasbeen one ofgreatinterestto both marketing researchersand

marketingmanagers.Asretailersbecomebigger,theyhavebegunto

exertinfluenceonthemanufacturerswhohavetakentheleadership

stemming from theirhigh marketshares.Moreover,retailershave

attemptedtoobtainadominantpositionbyintroducingprivatelabels,

whichfightagainstnationalbrandswithlowerprices.Manufacturers

have responded through aggressive promotions and new product

introduction todefend theirprofits.Forthelastfew decades,both

sideshavetriedtotaketheleadershipinchannelinteractionlikethis.

Itseemsthatthey have maintained a narrow equilibrium,so the

marginalchangesinmarketstructurearelikelytoaffectthepower

balancebetweenmanufacturersandretailers.Inthissense,thechanges

in marketstructure are worthy ofinvestigation to understand the

natureofverticalrelationship.Thus,Itrytouncoverthenatureof

channelinteractionsintermsofthepricingbehaviorofretailerand
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manufacturer before and after an event that seems to have a

considerableimpactoncompetitiondynamicsinthemarketsuchasa

mergerandanew brandentry.

OnJuly15,1995,amergerbetweentheKimberly-ClarkCorporation

andtheScottPaperCompanywasannounced.Kimberly-Clarkwasone

ofthelargestconsumerproductscompaniesintheU.S.Thecompany

producesfacialtissue,toilettissue,diapers,andsoon.Scottwasalso

oneoftheleading manufacturersoftissueproducts,such astoilet

tissue,papertowels,andpapernapkins.Asaresultofthemerger,a

new gianttissuecompanywasborn.Thiscompanyseemed tohold

equalpowerin themarketwith theothermajorplayer,Procter&

Gamble(P&G).Atthetimeofthemerger,thecombinedcompanyhad

approximatelyhalfofthefacialtissuemarketandonequarterofthe

toilettissuemarket1).Amongpaperproductindustries,thetoiletpaper

marketwasthebiggestmarketintheU.S.,amountingto$2.96billion

salesin1994.

Kimberlyhadthesecondhighestmarketshareinthetoilettissue

marketasaresultofthemerger.Therefore,itisexpectedthatsome

changesamongmarketparticipants,bothlargeandsmall,occurred.For

example,Kimberlymightbehavemoreaggressivelybyutilizingmore

plentifulresourcesthanbefore,ortheymightactcollusivelywithother

majorplayers.Inadditiontoachangeintherelationshipamongthe

manufacturersoftoilettissue,Kimberly'sstanceontheirrelationship

withretailersisalsolikelytochangeafterthemerger.

Asnoted,theverticalrelationshipbetweenretailerandmanufacturer

1)Allthefigures(marketshareandmarketsize)comefrom thearticleofJuly18,

1995"Scott'sDunlap:nopapertiger"inTheFreeLance-Star.
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hasbeenofinteresttomanymarketingresearchers.Theresearchers

have approached this issue with the new empirical industrial

organization (NEIO)framework.They havemodeled consumerand

firm behaviors,andtriedtofigureouthow retailerandmanufacturer

interactinthemarket.Inparticular,moststudieshaveconcentratedon

the pricing behaviors offirms.This mightbe due to the easily

observablecharacteristicsofpriceandtheavailabilityofpricedata.

Inmystudy,Iexaminethepricingbehaviorsofboththeretailer

and manufacturerinthetoilettissuemarket,usingNEIO approach.

Whatmakesthisstudydifferentfrom othersisthatIcomparethe

pricing behaviors in the pre-merger market with those in the

post-mergermarket.Thereareseveralpossiblescenarios.Themerger

couldmakethecompetitionbetweenmanufacturesmoreintense,which

would lead them tobehavemorecooperativelywith retailers.They

could lowertheirwholesale prices,enduring the decline oftheir

margins.Otherwise,the decrease in the numberofmanufacturers

wouldallow manufacturestohavemorepoweragainstretailersthan

theyhadbeforethemerger.Themergercouldhaveadifferentimpact

oneachmanufacturer.

Myresearchshowsthatchannelmembersinteractwithoneanother

andchangesinmarketstructurehaveanimpactonwhichpartyseizes

themarketpricinginitiative.Ifindthatthemergingfirm pricedmore

competitivelyafterthemergerwhiletheweakestbrandbehavedina

morecooperativewaytowardtheretailer.

Many studies have examined the interactions between channel

membersandtheeffectsofthemerger,butthisstudycancontribute

to theknowledgeon thechangesin therelationship between the
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manufacturerandretailerwhenthemarketstructuretransforms―such

asthehorizontalmergerinthispaper.

Therestofthispaperisorganizedasfollows.In§2,Idiscussthe

previousstudiesthatanalyzeinteractionsbetween themanufacturer

and retailer in differentindustries,and the studies ofhorizontal

mergers.In the third section,Idiscuss the modelincluding the

demandandsupplyequations.In§4,Idescribetheestimationstrategy

andin§5,Iexplainthedata.Section6hastheresultsofthestudy,

andinthelastsection,Idiscusstheconclusionandlimitationsofthis

research.

2.LiteratureReview

Iinvestigatethechangesin thepricing behaviorsofonecommon

retailer and manufacturers within NEIO framework. The NEIO

framework gives us methods to evaluate the impactofa firm's

strategicmarketingmixchoicesonothermarketparticipants'strategic

choicesaswellason demand and costs(Kadiyali,Sudhir,& Rao,

2001).Traditionally,mostmarketingresearchershavestudiedtheeffects

offirm'schoicesonconsumerdemand.However,theadventofthe

NEIO approach led many marketing researchersto considerfirm's

strategicreactionstootherfirms'behaviors.Theresearchersbeganto

incorporateafirm'sstrategicbehaviorintheirmodels.

TheNEIO approachstartedthroughadvancesingametheoryinthe

lateseventies(Kadiyalietal.,2001).A largeamountoftheoretical

researchhasbeenconducted tostudyspecificindustriesratherthan

using cross-sectionaldata acrossindustries.These theoreticalworks
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revealed that market outcomes are affected by industry and

firm-specificdemandandcostcharacteristicsthataredifficulttomodel

in the cross-sectionalanalysis(Kadiyalietal.,2001).Asa result,

researchershavefocused on studying specificindustries.TheNEIO

literature incorporates more industry- and firm-specific details in

modelingdemand,cost,andcompetitiontoanalyzingtherelationship

between the marketing mix and profits (Kadiyali et al.,2001).

Therefore, the NEIO approach can capture heterogeneity across

industries.

Another distinct characteristic of NEIO is to use structural

econometric models.According to Chintagunta,Erdem,Rossiand

Wedel (2006), the structural models rely on economic and/or

marketing theories of consumer or firm behavior to derive the

econometric specification thatcan be taken to data.In particular,

structuralmodelsaretypicallyderivedbasedonoptimizingbehaviorof

agents, for example, utility maximizing by consumers, profit

maximizingbyfirms.In contrasttothestructuralconsumerchoices

whichdonotincorporateanystrategicbehavior,NEIO modelsoffirms

accountfortheinterdependencyofonefirm from thechoicesofother

firm (Kadiyalietal.,2001).Forinstance,achangein retailprices

causesmanufacturerstoreact.

In the NEIO framework,there are two methods for modeling

competitiveinteractionsamongfirms;oneisthemenuapproach,and

the otheristhe conjecturalvariation approach (conductparameter

approach2)).In themenu approach,researchersliterally testseveral

2)InthestudyofKadiyalietal.(2001),theyintroducetheconjecturalvariations

approachandtheconductparameterapproachseparately,butIthinktheyare
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menus―equilibrium interactions―tofindtheequilibrium thatbestfits

thedata.Themostwidely tested equilibrium istheBertrand,the

Stackelberg leader-follower,and collusion.On the otherhand,one

parameter,calledeitherconjecturalvariationorconductparameter,is

estimated in the conjectural variation approach. This parameter

representsthe interactionsbetween firms.Typically,thisparameter

equalzerowhenthegameisNash.Positiveornegativevaluesofthis

parameterimplythatthecompetitionismorecompetitivethaninthe

Nash equilibrium orlessintense.Conjecturalvariationscapturethe

equilibria thatcannotbecaptured by the menu approach because

estimatingthem isthesameastestingthousandsofdifferentequilibria.

However,someequilibria,suchasStackelberg,arenotnestedinthe

modelsthatadopttheconjecturalvariationsapproach.

Many marketing researches that have studied the interactions

betweenchannelmembersalsohaveinheritedthistradition;theyhave

followed themenu approach ortheconjecturalvariationsapproach

(conductparameterapproach).FirstIdiscuss some literature that

adoptsthemenuapproach,andthenreview theliteraturethatfollows

theconjecturalvariationapproach.

Choi(1991)is the firstresearcher who investigated the price

competition in amarketwith acommon retailer.Beforethis,most

studiesassumed achannelstructure,whichconsistsoftworetailers

whosellsonemanufacturer'sproductexclusively.Choi'sassumption

seemsmorerealisticbecausemostretailerscarryproductsfrom several

manufacturers.In hisstudy,hefollowed themenu approach.Choi

fundamentallynotdifferentinthesensethatoneparametercapturesdifferenttypes

ofequilibrium.Thus,Idonotdrawalinebetweenthem.
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studied three noncooperativegamesofdifferentpowerstructures―

verticalNash,manufacturerStackelberg,andretailerStackelberg―and

heassumedthatcompetitionbetweenmanufacturersisBertrandNash.

The demand function he used was not structural.He did not

incorporate the optimalbehaviorofconsumers.Conversely,itwas

assumedthattheretailerchoosestheretailmarginthatmaximizesits

categoryprofitand themanufacturersdeterminethewholesaleprice

thatmaximizestheirprofits.Heconcluded thatwhen thedemand

function isnonlinear,thepriceofthemanufacturerand retaileris

highestinaverticalNasharrangement,profitoftheformerislargest

inretailerStackelberg,andthatofthelatterislargestinmanufacturer

Stackelberg3).

ApplyingChoi'swork,Besanko,Gupta,andJain(1998)empirically

studiedthepricingbehaviorsofretailersandmanufacturers.Theyuse

theverticalNashmodelamongthethreescenariosofChoitodescribe

thenoncooperativeinteractionsbetweenoligopolisticmanufacturersand

the common retailer.Their work did notcompare one type of

equilibrium withanother,butrathertheyassumedtheverticalNashto

see the endogeneity ofprice by estimating the demand side and

supplysidesimultaneously.Besankoetal.usedthelogitmodelforthe

demandfunctionandthelinearfunctionforthecostfunction.Forthe

retailerpricingrule,theyadopted categoryprofitmaximization.The

categoriesthey studied wasketchup and yogurt.Theconclusion of

thierworkisthatincorporatingtheendogeneityofpriceisessential

becauseassumingexogeneitycausespricesensitivitytobeestimated

3)Heemployedbothlinearandnonlineardemandfunction,andtheresultfrom the

lineardemandfunctioniscontrarytothatfrom thenonlinear.
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downward.

LikeChoi,Sudhir(2001)usedthemenutheapproachinhisstudy

ofmanufacturerpricing in thepresenceofa strategicretailer.He

assumed two scenarios―verticalNash and manufacturerStackelberg.

Unlikeotherverticalrelationship studies,Sudhirconsidered different

interactions between manufacturers as wellas manufacturer-retailer

interaction.Forinteractionsbetweenmanufacturers,hetestednotonly

Bertrandcompetitionbutalsotacitcollusionscenario.Inaddition,he

tested variousretailerpricing rulesand demand functionalforms,

whichpreviousstudieshad nottakenintoaccount.Fortheretailer

pricing rule,two behaviorsofthe retailerwere assumed;one is

category profit maximization and the other is brand profit

maximization.Sudhiralso used two demand specifications,logit

modelandthemultiplicativemodel.Thecostfunctionwasassumedto

belinear.Whenboththedemandequationandthepricingequations

areestimated,thelogitfitsthedatabetterthan themultiplicative

model4).Sudhirused thedatafrom theyogurtand peanutbutter

categories. His results supported the category profit maximizing

behavioroftheretailer.Intermsofinteractionsbetweenmanufacturers

andretailer,manufacturerStackelberggamebestfitsthedata,andthe

manufacturer pricing is tacitly collusive. According to Sudhir's

interpretation, the categories he studied are highly concentrated

markets,soacooperativeoutcomecanbeachievedinnoncooperative

game becaues itis easy to punish the firm thatdeviates from

cooperativebehavior.

4)Whenonlydemandequationsareestimated,themultiplicativemodelhasasmaller

sum ofsquarederror.
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Themostrecentworkthatusedthemenuapproachisthestudyof

Villas-Boas(2007).Sheinvestigated theverticalrelationship between

manufacturer and retailer.She assumed seven differentscenarios,

includingmanufacturer-Stackelberg,manufacturercollusion,andretailer

collusion.Thedemand sidefollowed the logitmodel.Thebiggest

differencefrom otherstudieswasthatVillas-Boas'studyallowedfor

multipleretailerswhoplayedBertrandgame.Villas-Boasusedyogurt

data.Sheconcludedthatthemodelsassumingzerowholesalemargin,

inwhichretailersmakepricingdecisions,weresupportedbydataand

revealed thattheretailpricingmayliebetweenBertrand Nashand

collusive retail pricing.This result is consistent with the high

bargaining powerofretailersthatforceswholesalepricesdown to

marginalcost(Villas-Boas,2007).

Kadiyali,Chintagunta,and Vilcassim (2000)employed theconduct

parameterapproach,extendingChoi'smodelinthreeways.First,they

introducedamoregeneralmodelofinteractionsbetweenmanufacturers

instead ofassuming Bertrand Nash game.Second,the researchers

allowed for heterogeneity in manufacturer-retailer interaction while

Choiimplicitlyassumedthatallmanufacturersfollow thesamegame

rule.For instance,depending on the channelpowerand pricing

strategies,somemanufacturersmightbeStackelberg leaderswhereas

othermanufacturersareStackelbergfollowers.Finally,Kadiyalietal.

thoughtthatChoi'sthreegameswerenotadequateenoughtoreflect

allpossibleinteractions.AccordingtoFolktheorem,thereareinfinite

feasible solutions other than the three games analyzed in Choi.

Accordingly,they introduced a conductparameter which captures

thousands of equilibria. A conduct parameter represents pricing
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behaviorotherthan verticalNash.Asnoted,the two Stackelberg

gamesarenotnestedintheconductparametermodel,whereasNash

isnested.In addition,Kadiyalietal.measured pricing powerby

estimatingtheprice-costmarginandbycomputinghow channelprofits

are divided between manufacturers and retailer. The categories

analyzed wererefrigerated juiceand tuna.In both categories,they

foundthattheretailerhadpricingpower.Theyattributedthisresultto

thecommodityimageofthesetwocategories.

Anotherstudythatusedaconductparameterinvestigatedtheeffects

ofstore-brand introductiononretailerdemandandpricingbehavior.

UnliketheresearchofKadiyalietal.(2000),Chintagunta,Bonfrer,and

Song (2002) estimated only the retailer's pricing equation.They

examined whethermanufacturer-retailerinteraction changed afterthe

introduction ofa store-brand by estimating demand and pricing

equationstwice―beforeandafterstore-brandentry.Chintaguntaetal.

investigatedtwocategories―oatsandfrozenpasta.Theresultsofthe

parameter estimates implied thatthe national-brand manufacturers

appear to behave in a more accommodating manner after the

introductionofstore-brand.

Thereisextensiveliteratureonthetopicofhorizontalmergersin

thefieldofineconomics.Manystudieshavefocusedondealingwith

antitrust issues resulting from merger. Some papers, however,

investigated horizontalmergerfrom differentpointsofview.Salant,

Switzer,andReynolds(1983)studiedlossesfrom horizontalmergers,

assuming a Cournotequilibrium.They argued thatthere is the

possibilitythatmergersreducethejointprofitsofthemergingparties

becausemergingfirmscontracttheiroutputwhileotherfirmsinthe
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marketexpand.Contrarytotheirresearch,Perry,and Porter(1985)

discussed the incentives for horizontalmerger in an oligopolistic

industry,and theyclaimedthatsincenew firmshaveaccesstothe

combinedresourcesofbothfirms,mergerscanbeprofitableinmany

circumstances.Thegoalofthepresentpaperisnottoinvestigatethe

generaleffectsofamerger,soIdonotgofurtherintoresearcheson

horizontalmergers.

Inaddition,TherearestudiesanalyzingKimberly-Scottmergercase.

ThestudyofHausmanandLeonard(1997)isoneofthem.Likeother

papers,theyfocused ontheeffectofthemergeronpricewhichis

closelyrelatedtotheissueofantitrust.Hausmanetal.triedtofind

whetherunilateraleffectsariseaftermerger.Unilateraleffectsarise

whentheproductsofthemergingpartiesplacesignificantcompetitive

constraintsoneachotherpriortothemerger.Themergedfirm may

then be ableto raisepricespost-merger.They concluded thatno

unilateraleffectsaroseafterKimberlyboughtScott,whichmeansthat

therewasnopriceincreaseafterthemerger.

3.TheModel

Themain issueofthispaperisto investigatepricing behaviorof

channel members before and after horizontal mergers between

manufacturers.InthecaseIdealwith,thehorizontalmergeroccurred

between two manufacturers.The essentialidea is to estimate the

parametersofdemandequationfirst,andthenusetheseparametersto

recoverprice-costmargin from pricing equation underthedifferent

scenarios. I use the same scenarios with Choi―vertical Nash,
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manufacturerStackelberg,andretailerStackelberg.Inadditiontothese

threescenarios,Ialsoincorporateconductparametersintothemodel

andestimatethem becausethereisapossibilitythatthethreediscrete

gamesarenotsufficienttocaptureawideenoughrangeofpossible

interactions.Iestimatecostcoefficientsandconductparameterstwice

withpre-mergerdataandpost-mergerdata(Chintaguntaetal.,2002).

However,Idonotdividethedataintotwopartstoestimatedemand

parametersbecauseconsumerbehaviorisunlikelytobeinfluencedby

the merger between manufacturers.This particularly makes sense

becauseKimberlydecidedtomaintainthebrand"Scott",sotherewas

nooutward changein thetoilettissuemarketafterthemergerin

consumer'spointofview.

DemandEquations

Thefirststepinexaminingthechannelinteractionistoestimatethe

demand equation.Thedemand modelused inthispaperisalmost

sameasthatofChintaguntaetal.(2002).Thespecificationofdemand

isatthestorelevel,althoughthespecificationisbasedonindividual

levelutilities aggregated across heterogeneous consumers within a

givenstore(Chintaguntaetal.,2002).Theindirectutilityofconsumeri

from choosingbrandjattimetis

 , (1)

where isthepriceofbrandjattimet, isadummyvariable

whichequalsoneifbrandjissoldonapromotion―coupon,bonus

buy,and pricereduction―attimet, ispricesensitivity, isa

brand-specificpreferenceparameter,and  isthesensitivity to the
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retailer'sdealactivity. isameanzerodemandshock.Thisdemand

shockisspecifictoeachstore,eachbrand,andeachtimeperiod.Since

itcomesfrom factorssuch aschangesin shelflocation and other

unobservedpromotionsthanonesincludedin , canbecorrelated

withtheprices. indicatestheconsumer-,brand-,andtime-specific

errorterm thatisobservedbyconsumer,butnotbyresearchers.Ialso

includeatimedummyforeverythreemonththatcancaptureoverall

demandshockaffectingallthestores.

Besideserrorterm ,Iallow forconsumerheterogeneity with

respect to intrinsic brand preferences and price sensitivity by

introducingrandom coefficientsforintrinsicbrandpreferences()and

forpricesensitivity().Imodelthedistributionoftheseparameters

as multivariate normal.However,I impose some restrictions on

parameterizing the heterogeneity distribution because unconstrained

variance-covariancematrixrequirestheestimationof28parameters.I

assumeindependencebetweenheterogeneityparameters.Thestructure

Iuseis

 
 
∼

(2)

 isthemean valueofpreferenceofbrand j, isa variance

componentthatvariesbybothconsumersandbrands, isthemean

valueofpricesensitivity,and  isavariancecomponentthatvaries

by consumers.   ,and  are parameters to be estimated.

Consequently,theimpliedvarianceof is
 andthatof is

.

Withthisheterogeneitydistribution,Iestimatesevenmeanparameters
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and seven covariance parameters. Substituting equation (1) with

equation(2)makestheindirectutilityfunctiondividedbytwoparts

likethebelow equation.

 . (3)

 istheutilitycommontoallconsumers,andtheremainingterms

reflectindividualtaste.

Specificationofthedemandsystem iscompletedwiththeoptionof

an "outside good".The introduction of an outside good allows

consumers to decide notpurchase any ofthe brands which are

includedinthedata.Theindirectutilityfortheoutsidegoodis

 , (4)

where issettozero.Themeanutilitiesofincludedbrandscanbe

identifiedandestimatedrelativetothemeanutilitiesoftheoutside

good.

Intermsofthedistributionofidiosyncraticerrorterm  and ,I

assumetheyareidenticallyandindependentlydistributedwithaType

Ⅰ extremevaluedistribution.Giventhisassumption,theprobabilityof

consumeripurchasingbrandjattimettakesaclosedform andis

givenbymultinomiallogitmodel:

 


 



exp 

exp 
, (5)

where   and J is the number of brands

included in the analysis.Predicted marketsharesare obtained by

aggregatingtheindividual-levelchoiceprobabilitiesoverallconsumers

in a given time t.The logitmodelisknown forsuffering from
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independenceofirrelevantalternatives(IIA)property.However,Iavoid

theIIA propertybymodelingconsumertasteparameterasafunction

ofrandom component, and .Thismodelresultsinmoreflexible

substitutionpatternsbetweenbrandsthanhomogeneouslogitmodel.

PricingEquations

Thesupplysideproblem involvesthepricingdecisionofretailerand

manufacturer.Theretailerchoosesretailpricewhich maximizesits

category profit,and each manufacturerpickstheprofitmaximizing

wholesale price of its own products.I investigate how channel

membersinteractedwithoneanotherbeforethemergerandafterthe

mergerrespectively.Iapplyboththemenuapproachandtheconduct

parameterapproachdiscussedinsectiontwo.

First,Iexaminethreepossiblescenarios―verticalNash,manufacturer

Stackelberg,andretailerStackelberg.Interactionsbetweenmanufacturers

areassumedtobeBertrandNash.

VerticalNash(VN).In verticalNash game,each manufacturer

choosesitswholesalepriceconditionalonboththeretailer'smarginon

itsown productand the observed retailpricesofthe competing

brands.Theretailerdeterminesthemarginofeachbrandconditional

ontherespectivewholesaleprices(Choi1991).

Let there be one retailer and Nm multi-brand manufacturers

competingin themarket.Theretailer'sprofitfunction in timetis

givenby

 
  



 
 , (6)
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where  isretailpriceofbrand jatstoresattimet, is

wholesalepriceofbrandj,
 istheretailer'smarginalcostofbrandj

atstoresattimet, isthemarketshareofbrandj,and  is

marketsizeofstoresattimet.SincethedataIuseincludethesales

recordsofindividualstoresthatcoverthelocalmarket,Iassumethat

eachstoredeterminesitsownretailprice.Thus,Iusesubscript"s"for

store-specific variable.The firstorderconditions,assuming vertical

Nashequilibrium inprice,are


 



  
 


 ∀∈⋯. (7)

Invectornotation,thefirst-orderconditionsbecome

   ,

where    and  areJ×1vectorsofmarketshares,retailprices,

wholesaleprices,and marginalcostsofretailerrespectively.And I

define  


,resultinginJ×Jmatrix.Rearrangingthisequation,

Iobtainaretailer'smarkupequation.

 . (8)

Usingestimatesofthedemandparameters,Icancomputeprice-cost

margin of retailer.The marginal cost of retailer is defined as


 





 where

 isbrand-specificmarginalcost,
 is

store-specificmarginalcost,
 islaborcostofretailingattimet, is

coefficientofthecostvariable,and 
 isanerrorterm thatisthe

marginalcostunobserved by the researcher,butobserved by the

retailer.



17

Obtainingamanufacturer'smarkupfollowsasimilarprocess.Each

manufacturerchoosesthewholesalepricesthatmaximizeitsprofit.

ThereareM manufacturerprofitfunctions

  
∈


  (9)

In the above equation,  denotes the set of products that

manufacturerm owns,and 
 denotesmanufacturer'smarginalcostof

brandj.Unliketheretailer,manufacturerssetequalpriceacrossstores,

soIdropsubscripts.Marketsharesinmanufacturer'spricingequation

areoneswhichareweightedbymarketsizeineachstore.Eachbrand

hasitsfirst-ordercondition.


∈


 


 ∀ ⋯. (10)

In verticalNash game,manufacturerstakeasgiven thecompeting

brands'retailpricesandtheretailer'smarginonitsownbrand,thus







.Thisleadstomanufacturer'smarkupequationasfollow:

  
. (11)

In the above expression,I define  as the manufacturer m's

ownershipmatrixwiththeelement thatequals1whenboth

brand iand jareproduced by manufacturerm and 0 otherwise

(Villas-Boas,2007).‘.*’meanselementbyelementmultiplication.

I define the manufacturer's marginal cost of brand j as


 








,where 
 isbrand-specificmarginalcost,


 islaborcostofmanufacturingattimet,

 istheProducerPrice

Indexofpulpattimet,
 and 

 iscoefficientofcostvariables,and
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
 is an errorterm thatisunobservable to the researcher,but

observabletothemanufacturers.

Manufacturer-Stackelberg(MS). Manufacturer-Stackelberg scenario

modelsamarketinwhicheachmanufacturerchoosesthewholesale

priceusingtheresponsefunctionoftheretailer,conditionalonthe

observed wholesale price ofthe competitor's product.The retailer

determinesthepriceofeachproductgiventherespectivewholesale

prices(Choi,1991).

Intermsofretailer'smarginsinMSgame,itisthesameasthose

inVScasebecauseretailer'sstrategyistochoosethebestpricein

responsetowholesalepricessetbymanufacturersin MSgamesas

wellasin VN game.Manufacturersdonotchangetheirwholesale

pricesinresponsetoretailer'spricesettingbehavior.

On the other hand,the manufacturers'markups change.Each

manufacturerdecidesitswholesalepricetomaximizeprofitfrom all

theproductsthatitpossesses,knowingthatretailerbehavesaccording

toequation(7).Thefirst-orderconditionofeachbrandisasfollows:





∈
  





  ∀  ⋯. (12)

Thederivativesofthemarketsharesofallbrandswithrespecttoall

wholesaleprices,


,containthecrosspriceelasticitiesofdemand

andtheeffectsofcostpass-through(Villas-Boas,2007).Inotherwords,










.Tocompute


, Ineedtocompute


first.

Thefirst-orderconditionsofretailer'smaximizationfunctionsare
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 
 



  
 




⋯⋯⋯⋯ 

(13)

Theyareafunctionofretailpricesandwholesaleprices.Thus,Ican

getthebelow equationbyimplicitfunctiontheorem.


 












   ⋯  ⋯

, (14)

whereJisthenumberofbrandsandSisthenumberofstores.The

left-sideofthisequationcanberewrittenasfollows:












 













 










 

 


 

  








 




⋮
⋮


 













 










 

 


 

  








 




.

Iexpresstheaboveequationsasvectornotationandrearrangethem,

andthentheybecome




 ′ 

 ′ . (15)

where  















 




⋯⋯



 




⋮ ⋱ ⋮
⋮ ⋱ ⋮





 




⋯⋯



 




and ′ isjthcolumnof′.Now define
 

 








 


.

Collectingtermsandsolvingforthemanufacturers'price-costmargin
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yields

  


. (16)

Retailer-Stackelberg(RS).IfIassumethatmarketstructureisretailer-

Stackelberg,eachmanufacturerchoosesitswholesalepriceconditional

on both theretailer'smargin on itsown brandsand theobserved

retailpricesofthecompetingbrands.Theretailerchoosesthemargin

ofeachbrandusingthereactionfunctionsofallmanufacturers(Choi,

1991).

InoppositiontoMSgame,manufacturer'smarkupisthesameas

oneinVN gameinretailer-Stackelberggame,andretailer'smarkupis

differentfrom oneinVN scenario.Themethodtogetthederivatives

ofmarketsharesofallbrandswithrespecttoretailprices,


,is

sameaswhatIdointheMSgame.Since








,Ineedto

compute


. When Idifferentiatethefirstorderconditionsof

manufacturerwithrespecttoretailpriceofbrandjatstorer,Iobtain

theequation(17)byimplicitfunctiontheorem.


 












 ⋯. (17)

IfIdevelop the derivativeofthefirstmanufacturer'sfirstorder

conditionwithrespectto,thenitbecomes











  
















∈











  

 



∈











 



∈









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From theaboveequation,Iobtain


andusethesetosolvethe

retailer'smargin.Theequation(18)isretailer'sprice-costmargin.

   (18)

where  











  ⋯ 

⋮ ⋱ ⋮
⋮ ⋱ ⋮

 ⋯⋯

isa block diagonalmatrix in which

 

















⋯



⋮ ⋱ ⋮
⋮ ⋱ ⋮




⋯ ⋯



,and



















⋯ 

















⋱ 









⋮ ⋱ ⋮
⋮ ⋮









⋯ 









.

ConjecturalVariation Approach.Introducing a conductparameter

makes the pricing equation different.The first-order condition of

retailer’spricingequationis


 



 
 


 (19)

where   
 and 


. iscalled asa

"conductparameter".This parameter represents how manufacturers

respond to the change in retailermargin.When verticalNash is

assumed,theseparametersequalzero,andequation(19)becomessame

withequation(7).InthestudyofKadiyalietal.(2001),theyestimates

theconductparametersthatcapturetheresponseofmanufacturerin
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responsetochangesinotherbrands’retailmargin,


≠,aswell

asthosethatcapturetheresponseofmanufacturerin responseto

changesinretailmarginofownproducts.However,Iassumethose

conductparameterstobezeroforthesakeofsimplicitybecauseI

havesixbrands,whichrequiresestimationof36conductparameters

whereasKadiyalietal.analyzeonly threebrands.Thisassumption

suggeststhatmanufacturersdo notreactto the changesin other

brands'retailermargins.

The pricing equations of manufacturers which contain conduct

parametersareasfollows:


∈


 


 (20)

where


.Thisparameterindicateshow retailerbehavesin

responsetothechangeinwholesaleprice.Liketheassumptionthat

theconductparameterswhichcapturetheresponseofmanufacturerin

responsetochangesin theotherbrands’retailmarginsarezero,I

assumethattheconductparameterswhichrepresentthereactionof

retailerandmanufacturersinresponsetochangesintheotherbrands’

wholesalepricesequalzero,


 ≠.Therefore,Iestimateonly

sixconductparameters.

Asnotedabove,theconductparametersarezeroinverticalNash

scenario.For values of  between 0 and -1,the retailer and

manufacturersmakehighermarginsthanthoseunderVN gameand

forvaluesgreaterthan0,themarginsarebelow thosecorresponding
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toVN.

4.EstimationProcedure

Thegeneralideabehindmyestimationprocedureisidenticaltothose

byBerry,Levinsohn,and Pakes(1995)and Nevo(2001).Ifollow a

two-stepapproachtakenbyChintaguntaetal.(2002)ratherthanthe

approach ofBerry etal.In thestudy ofBerry etal.(1995),they

estimate the parameters of demand and pricing equations

simultaneously.Incontrast,Chintaguntaetal.(2002)employatwo-step

approach;the firststep isto estimate the parametersofdemand

equation,and then using theseestimated parameters,they estimate

parametersinpricingequation.Thisproceduremakestheestimation

procedure simple because demand equation is notneeded to be

re-estimatedwheneverdifferentmarketstructuresaretested.Villas-Boas

(2007)alsousethetwo-stepapproach.

Inthefirststep,Iestimatetheparametersofdemandequation.In

thesecondstep,usingtheseestimatedparameters,Icomputemargins

oftheretailerandthemanufacturersandestimatecoefficientsofcost

andconductparameters.Thereisoneissueinestimatingparameters.

ThedatathatIhaveismarket-leveldatathatcontainbrandshares,

price,and promotion activities at store-level.I do not observe

individualbrand choices.Thus,theaggregation ofindividualchoice

probabilitiesacrossallconsumershastobecomputedbysimulation

usingthemethodthatBerryetal.(1995)andNevo(2000)suggest.The

detaileddemandestimationprocedureisasfollows:

Step1.Pickstartingvaluesforthesetofparameters    .
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These parametersenterin the demand equation nonlinearly,so I

distinguish thesefrom thelinearparametersbymakingset that

containsonlynonlinearparameters.

Step2.MakeRdrawsfrom distributionof  ∼.

Step3.Giventhevaluesof,numericallycompute  thatequates

observed brand shares to predicted shares.Use the contraction

mappingsuggestedbyBerryetal.(1995).Inthecontractionmapping,

thedeltaisupdated untilthedifferencesbetween observed market

sharesandpredictedonesfallwithinapre-determinedthreshold.

Step 4.Estimate parametersincluded in ,     .These

parametersentersintotheequationlinearly. isanerrorterm and

correlated with prices,so useTwo-stageLeastSquare(Instrumental

variablesareintroducedinsectionfive).

Step 5.Make momentconditionswith the errorterm,,and

instrumentalvariables.ComputetheGeneralizedMethodofMoments

objectivefunction.Theobjectivefunctionisgivenby

  arg′′′ (21)

Zisinstrumentalvariables,andA istheweightedmatrixgivenby

 ′.

FollowingChintaguntaetal.(2002),Iadjustthedemandequation

basedontheinformationonaveragedemographicsforeachstorein

order to allow for systematic store-level differences in brand

preferencesandpricesensitivity.Specifically,thebrandpreferencesand

pricesensitivitiesforconsumeriatstoresaregivenby

 
 

(22)
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where indicatestheaveragedemographicsforstores,and  and

 representcoefficientofinteractionsbetweenbrandpreferencesand

pricesensitivitywithstore-leveldemographics.

Using the values ofparameters estimated in the firststep,I

computeprice-costmarginsofretailerandmanufacturersunderthree

assumed marketstructures.Themarkupsareeasily computed with

estimatedmarketsharesandthefirstderivativesofshareswithrespect

toretailprices.Next,subtracting thesemarkupsfrom theobserved

retail (wholesale) prices generates marginal costs of the retailer

(manufacturers),  ().And then Iestimate parameters in cost

equations,
 

  
and  with ordinary leastsquare,assuming

thattheerrortermsincostequationsarenotcorrelatedwithbrand

andstoredummies,andothercostvariables.

Intermsoftheestimationofconductparameter,Iemploynonlinear

leastsquares.Sincetheconductparametersenternonlinearlyinthe

pricingequations,Icannotapplyordinaryleastsquares.Theestimation

strategyistominimizethesum ofsquares,′.Thelogicusedto

obtain theestimatesoftheconductparametersaresimilarto that

applied to estimate demand parameters; linear parameters and

nonlinear parameters are estimated separately. The first- order

conditionoftheminimizationproblem withrespectto
 

  
and

 arelinearintheseparameters.Thus,theselinearparameterscanbe

solved asafunction oftheconductparameterswith ordinaryleast

squareandpluggedintotherestofthefirst-orderconditions,limiting

thenonlinearsearchtotheconductparametersonly.

Iusethelikelihood-ratio testfornested hypothesisand Vuong
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(1989)testfornonnestedhypothesistoinferwhichgamefitsthedata

best.

5.Data

Iusedscannerdatafrom alargesupermarketchain,Dominick'sFiner

Foods5).Thischainhas96storesaroundChicago,Illinois,andisone

ofthetwolargestsupermarketchainsinthearea(Chintaguntaetal.,

2002).The scanner paneldata provided a number of variables

including unitssalesattheUPC level,retailand wholesaleprices,

promotion activities, store traffic for each store, and some

demographicsofhouseholdsforeach store.Allthesevariablesare

availableonaweekly-basisfrom eachstore.

Ofthe399weeksofavailabledata,Ichosetwosetsof46-week

data;one is setforthe pre-mergerestimation from 06/30/94 to

06/28/95,andtheotherisforpost-mergerfrom 01/04/96to01/01/97.

The data wassupposed to include 102 weeks,but10 weeksare

missing,resultingin92weeksofdata.Thedatawaschosennearthe

announcementdate ofthe merger,July 15,1995.The pre-merger

samplecontainsthedatafrom oneyearbeforethemergerand the

post-merger sample starts six months after the announcementof

merger.Theactualdatethemergerwasfinalized isDecember12,

1995.Nevertheless,during six monthsaftertheannouncement,the

markethad timetorecoverto equilibrium.Allmarketparticipants

suchasretailers,competingfirms,andconsumersknew thatthetwo

5)Igetthedatafrom UniversityofChicagoBoothSchoolofBusinesswebpage.I

acknowledgetheJamesM.KiltsCenter,UniversityofChicagoBoothSchoolof

Business
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companieswouldmergefrom thedateoftheannouncement.Thus,I

chosedatajustafterthefinalizationofthemergercontract.

Thetoilettissuedatahavesalesrecordsfrom 93stores.However,

onlythedataof73storeswereavailableforallthebrandsthatI

wantedtoanalyzefortheentiresampleperiod.Moreover,thestore

demographicdataaremissingforthreestoresamong73.Thus,Ihave

toexcludeatotal23stores,and70storesremainforanalysis.There

wasnoentryorexitofanybrandsduringtheestimationperiod.

Inthetoilettissuemarket,thereweresixmajornationalbrands,one

store-brand,andothersmallbrands.Thetwoofsixnationalbrands―

Scottand Cottonelle―wereproduced by ScottPaperCompany.The

remainingfourbrandsweremanufacturedbydifferentfirms.Icould

notuseCottonellesalesdatabecausemanystoresdonothavesales

recordsforthisbrand.Inaddition,combiningKleenexwithCottonelle

inMarch1996,Kimberlymadenew brand"KleenexCottonelle".Itwas

acombination thatrelied heavily on theKleenexname,however6).

Thus,IleftCottonelleoutofanalysis,andincludedonlyfivenational

brandsandonestore-brandintheestimation.

IaggregatedthesalesdataatUPC levelacrossbothsize(e.g.,4

rollsand12rolls)andbrandvariant(e.g.,CharminWhiteiscombined

with CharminUltraWhite).WhenaggregatingdataacrosstheUPC

level,Isubstituted UPC-levelpricesand promotion dummieswith

brand-levelonesthatwereweighted byquantitysold eachweekat

eachstore.Alltheanalysisiscarriedoutonaunit-basis,i.e.oneroll

oftoilettissue.

6)"Kleenex,Cottonelletoplythemarkettogether",ChicagoTribune,Mar1,1996
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Asnoted,theoutsidegoodisincorporated.Therefore,Ineededto

computethesizeoftheoutsidegood.Thesizeoftheoutsidegoodis

defined asthetotalmarketsizelessthetotalquantitysold in the

categoryinagivenweek.Usingthestoretrafficdataandassuming

thatevery customervisiting thestorepurchasesfourrollsoftoilet

tissuewhichistheaveragepackagesizeoftoilettissue,Icalculated

totalmarketsizeas (marketsizeatstoresatweekt)=store

trafficatstoresduringweekt×averagepackagesizeoftoilettissue.

Theobservedmarketsharesareobtainedaswellasthesizeofoutside

good with computed marketsize by dividing brand salesby the

marketsize.

Asmentioned in thesection four,Iincluded information on the

marketcharacteristicsforeachofthe70stores.Foreachstore,Iused

theaveragesforthefollowingfivevariables:(a)thefractionofthe

populationthatiseducated,(b)themedianincome,(c)theaverage

householdsize,(d)thefractionofthepopulationthatisunemployed,

and(e)theaveragedrivingtimetothestore.Ichoosethesevariables

basedontheresultsoftheHoch,Kim,Mongomery,andRossi(1995)

study.The average driving time proxies for the levelof retail

competitionand isnegativelycorrelated withit(Hoch etal.,1995).

Notethatthesevariablesaremean-centeredtoensurethatthemain

effectsofthepreferencesandpricesensitivitiesareeasytointerpret.

Ineedsomeexogenousvariablestotheestimateparametersinthe

demand equation sincepriceiscorrelated with demand shock.The

instrumentsIchoseforpricearelaggedretailprice,laggedwholesale

price,currentvalues ofthe producerprice indices (PPI)forthe

productcategorythatwasanalyzed,and theaverageretailpriceof
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otherstores.Laggedretailpriceisunlikelycorrelatedwiththecurrent

demand shock.Sudhir(2001)also used lagged retailprice asan

instrument.SincelaggedwholesalepriceandPPIreflectthecostsof

manufacturers,theyarelikelytobecorrelated withretailprice,but

uncorrelatedwithdemandshock.Variablesrelatedtothemanufacturer's

costs are widely used as an instrument for retail price (e.g.

Chintaguntaetal.2002,Villas-Boas2007).Accordingtothestudyof

WaltersandMacKenzie(1998),lossleaderpromotionorin-storeprice

specialsinpaperproductcategories(e.g.,papertowels,toilettissue)

havenoeffectonstoretraffic.Thestoresareunlikelytorespondto

theactivitiesofotherstoresbecausecustomersdonotgotoother

storesduetothepromotions.Thus,thedemandshockinonespecific

storedoesnotseem toaffecttheretailpricesoftherestoftheother

stores.Iinteracted with brand dummiesto generatebrand specific

instruments (Chintagunta etal.,2002).In addition to these four

variables,Ialsoincludeallotherexogenousvariablesasinstruments.

Forthevariablesincludedinthecostfunction,Iusehourlywages

ofretailingforretailer'scostfunctionandthoseofmanufacturingfor

manufacturers'cost functions.These data gathered from Current

EmploymentStatistics(CES)surveyedbyBureauofLaborStatisticsin

theU.S.Inadditiontothehourlywages,thePPIforpulpareusedas

acostvariablesinthecostfunctionofmanufacturerbecausethepulp

isthemainraw materialforproducingtissue.

6.Results

Ifirstdiscussdescriptivestatisticsofsomevariables.Next,Icompare
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themodelfitsforthefourmodelsproposed,and then discussthe

parameterestimatesobtainedfrom thebest-fittingmodel.

Descriptive

Table1providesdescriptivestatisticsforthedatawithacomparison

ofbeforeandafterthemerger.Themeanandstandarddeviationof

thefollowingvariablesaresummarized:(a)sales,(b)retailprice,(c)

wholesaleprice,(d)retailermargin,(e)promotion,and(f)marketshare.

Ifind some interesting factsaboutthese summary statistics.First,

although Scottisclassified asan economy brand (Hausman etal.,

1997),itsunitpriceisthehighestamongthesixbrands.Thismaybe

attributedtoScott'spackagesize.Thepackagesizeoftheotherbrands

isnormallyfourwhereasScott'sproductsconsistofoneroll.Themore

rollsoneproductconsistsof,thecheapertheunitpriceislikelytobe.

ThismakesScott'sunitpricehigherthanthatoftheotherbrands.

Second,afterthemergertheretailandwholesalepriceofKleenex

wentdownwhilealltheotherbrands'retailandwholesalepricesrose.

In addition, Kleenex's promotion activities increased by 69%

post-merger.This may imply thatKleenex marketed its products

aggressivelytoexpanditsmarketshare.Itsstrategiesseem successful.

Thequantitysoldgrew by130%,andthemarketsharedoubled.At

thesametime,afterthemergertheretailpriceforKleenexdropped

more than the decrease ofthe wholesale price.Scott,Kimberly's

another brand,showsrecordsoppositeofKleenex's.Notonlysales

butmarketsharefellby30%.Thestandarddeviationofsalesdecreased

sharply.IassumethatKimberlyfocusedonboostingthesalesof
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 Table 1 Descriptive Statistics

Sales 
(roll)

Retail 
price

($/roll)

Wholesale 
price

($/roll)

Retailer 
margin 

(%) Promotion Share

A. Before 

Angel 
Soft

Mean 413 0.250 0.201
19.60

0.551 0.004

S.D 1253 0.025 0.030 0.498 0.012

Kleenex 15.08
Mean 465 0.577 0.490 0.175 0.005

S.D 273 0.023 0.016 0.283 0.003

Charmin 13.84Mean 2256 0.354 0.305 0.178 0.023

S.D 2635 0.057 0.042 0.252 0.029

Store 
brand

29.70Mean 646 0.266 0.187 0.060 0.006

S.D 585 0.034 0.018 0.153 0.005
Quilted 

Northern
15.84Mean 1788 0.303 0.255 0.172 0.018

S.D 2406 0.028 0.019 0.256 0.024

Scott 12.05Mean 1010 0.581 0.511 0.171 0.010

S.D 1511 0.050 0.038 0.288 0.012

B. After

Angel 
Soft

Mean 573 0.294 0.231
21.43

0.391 0.003

S.D 1376 0.028 0.020 0.474 0.014

Kleenex
Mean 1070 0.528 0.463

12.31
0.296 0.011

S.D 1132 0.080 0.073 0.353 0.012

Charmin
Mean 1641 0.400 0.335

16.25
0.110 0.018

S.D 1369 0.050 0.038 0.266 0.012

Store 
brand

Mean 503 0.365 0.296
18.90

0.153 0.005

S.D 225 0.040 0.030 0.244 0.002

Quilted 
Northern

Mean 2216 0.381 0.270
29.13

0.241 0.021

S.D 2415 0.038 0.018 0.364 0.022

Scott
Mean 710 0.645 0.548

15.04
0.210 0.007

S.D 447 0.045 0.047 0.342 0.004

Note. Retailer margins are calculated by subtracting wholesale price from retail price 

and dividing by retail price. These do not take into account retailer's other costs than 

wholesale price such as labor cost.

Kleenex.Consequently Scott'ssalesdropped.However,Scott'ssales
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stabilized because regularconsumerswho liked Scottcontinuously

boughtScott'sproducts.

Finally,IevaluatethestatisticsforKimberly'scompetitors;Ifind

twobrandsthatdisplay theoppositedirection ofchangesin some

variables―Charminand Quilted Northern.Charmin manufactured by

P&G was the pre-merger market leader while Quilted Northern

producedbyJamesRiverCorporation(acquiredbyGeorgia-Pacificin

2000)wasthepost-mergerleader.ItappearsthatQuilted Northern

actedmorecompetitivelyandtookasofterstancetowardstheretailer

in response to the merger between its rivals.Quilted Northern

provided the retailer with a much greater margin compared to

Charmin.Moreover,theformerincreasedpromotionsby40% whereas

thelattercutpromotionsby 38%.Another aggressivebrand isa

privatelabel,Dominick's.Theretailerenjoyedamuchhighermargin

from itsprivatelabel―almost30%―thanthenationalbrands,butthe

marginshrankconsiderablyafterthemerger.Also,thepromotionfor

thestorebrandsoaredby155%.Itseemsthattheretailermarketedits

store-brandaggressivelyattheexpenseofitsmargin.

Demandparameterestimates

Intable2,Ipresenttheparameterestimatesandthestandarderrors

forthemeaneffectsofbrandpreferences,pricesensitivity,anddeal

sensitivity.Ifindthepriceanddealsensitivitytohaveanexpected

sign―negative and positive, respectively―and have statistically

significanteffectsatthe5% levelofsignificance.Further,someofthe

interactiontermsarestatisticallysignificantlydifferentfrom zero.
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Variable Parameter estimate Standard error

Angel Soft -2.442* 0.242

Angel Soft × Fraction educated 1.113* 0.478

Angel Soft × Median income -1.102* 0.337

Angel Soft × Family size 0.421* 0.192

Angel Soft × Fraction unemployed -5.736* 2.251

Angel Soft × Driving time -0.016 0.054

Kleenex 1.114* 0.225

Kleenex × Fraction educated -0.294 0.866

Kleenex × Median income -0.361 0.626

Kleenex × Family size -0.026 0.352

Kleenex × Fraction unemployed -7.066 4.156

Kleenex × Driving time -0.049 0.091

Charmin 0.632* 0.219

Charmin × Fraction educated 0.080 0.617

Charmin × Median income -0.022 0.465

Charmin × Family size -0.020 0.257

Charmin × Fraction unemployed -4.642 2.965

Charmin × Driving time -0.039 0.063

Store brand -0.784* 0.232

Store × Fraction educated -0.802 0.512

Store × Median income -1.123* 0.347

Store × Family size 0.229 0.194

Store × Fraction unemployed -4.471 2.356

Store × Driving time -0.032 0.053

Quilted Northern 0.116 0.141

Quilted Northern × Fraction educated 0.442 0.508

Quilted Northern × Median income 0.073 0.394

Quilted Northern × Family size -0.030 0.229

Quilted Northern × Fraction unemployed -4.347 2.696

Quilted Northern × Driving time -0.039 0.054

Scott 1.412 0.735

Scott × Fraction educated -1.542 0.997

 Table 2 Mean Preference and Response Parameter Estimates



34

Scott × Median income -1.535 0.817

Scott × Family size 0.140 0.408

Scott × Fraction unemployed -7.233 4.598

Scott × Driving time -0.102 0.099

Price -0.188* 0.010

Price × Fraction educated 0.008 0.016

Price × Median income 0.025* 0.012

Price × Family size -0.006 0.007

Price × Fraction unemployed 0.157* 0.076

Price × Driving time 0.001 0.002

Promotion 0.598* 0.022

Note. Estimates of time dummies are not reported. All seven dummies are statistically 

significant at the 5% level of significance.

* Significant at the 5% level of significance

Specifically,thedirectionofinteractionsbetweenincomeandthestore

brandpreferenceispredictable.Theestimatesfortheinteractionsbetween

incomeandtheprivatelabelis-1.123.Thismeansthatthepreference

forthisbrand ishigherintheareaswithlowerincomes.Itmakes

sensethatconsumerswithlowerthanaverageincomepreferthestore

brand tonationalbrands.Theinteractionbetweenincomeand price

sensitivityisalsostatisticallysignificantlydifferentfrom zero,andthe

signofthisterm ispositiveasexpected.Itisareasonableresultthat

consumersresiding in the higher-than-average are lesssensitive to

price.

Table 3 reports the estimates and the standard errors forthe

heterogeneity parameters. The figures in the table are directly

interpretable as a standard deviation of preferences and price

sensitivity becauseIassumeindependencebetween them.Only two

estimates―brand preference for Charmin and price sensitivity―are
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statisticallysignificantatthe5% levelofsignificance.Theremaining

five insignificant heterogeneity parameter estimates indicate that

consumers do nothave differenttastes in corresponding brands.

Consumershavethesameorderofbrand preference,otherthings

beingequal.Thismightbebecausetoilettissueisacommodity.Inother

 words,thelevelofdifferentiationappearslow inthismarket,and

eachbranddoesnotseem togiveadistinctvaluetoconsumers.

 Table 3 Heterogeneity Parameter Estimates

Variable Parameter estimate Standard error

 -0.070 3.073

 0.243 1.041

 0.804* 0.381

 -0.054 4.545

 0.070 1.928

 -0.928 1.279

P r  0.068* 0.005

* Significant at the 5% level of significance

Instead,consumersarelikelytohabituallypurchasethesamebrandas

onetheypurchasedpreviously.Thisisconsistentwiththefactthatthe

ranking ofbrandsin marketsharewasstableovertheestimation

period.Thereis,however,anexception;Kleenexrankedthethirdafter

themerger,risingfrom thefifthbeforethemerger.

 TheriseofKleenex'smarketshareisascribedtothedecreaseinits

retailprice.NotethatonlyKleenex'saverageretailpricedeclinedafter

the merger whereas thatofthe other brands rose.Thus,some

consumerswholikedKleenex,butdidnotbuyitduetoitshighprice

werelikelytoswitchtoKleenex.Thisideaseemstobesupportedby

theresultsofthepriceelasticityestimates.InTable4,Iprovidethe
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cross-priceelasticity matrix.Theelasticitieswerecomputed foreach

storeweek and then averaged acrossstoreweek.Thepost-merger

elasticitiesofotherbrandswith respectto Kleenex'sprice areall

statisticallysignificantatthe5% levelofsignificance.Thatis,some

consumerswhousedtobuyotherbrandsswitchedtoKleenexafter

themerger.

TurningtotheresultsinTable3,thestatisticallysignificantestimate

for price sensitivity suggests that consumers are considerably

heterogeneousinpricesensitivities.Whilesomeconsumersarelikelyto

buyproductswithoutdiscount,otherstendtopurchaseproductswhen

theyarediscounted.Someoftheseprice-sensitiveconsumersprobably

switchtoKleenexafterthemerger.

Table4reportsestimatesofpre-mergerandpost-mergerelasticities.I

computed the standard errors ofthe elasticity estimates using a

bootstrap procedure.Thatis,Idrew values from the estimated

variance-covariancematrixoftheparameterestimatesand computed

theimpliedvariancesoftheelasticityestimates(Songetal.,2006).All

 theestimateshavetheexpectedsign―negativeforown-elasticitiesand

positiveforcross-elasticities.Inaddition,alltheown-elasticitieshave

absolute values greater than 1 and are statistically significant,a

condition for profit-maximizing behavior. Compared with the

pre-merger elasticities, many of the post-merger own- and

cross-elasticitiesincreased.Thisresultindicatesthatconsumersbecame

moresensitivetopricesafterthemerger.Itmightbebecausetheretail

pricesofthemajority ofbrandsfluctuated moreafterthemerger.

Consequently,consumersmightwaituntilthepricesarediscounted.

Particularly,allthecross-elasticitiesofotherbrandswithrespectto
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Table 4 Price Elasticities

A. Before

Angel Soft Kleenex Charmin Store 
Quilted 

Northern Scott

Angel Soft -2.870*
(0.705)

0.022
(0.032)

0.025
(0.043)

0.027
(0.047)

0.027
(0.045)

0.021
(0.033)

Kleenex 0.078*
(0.031)

-2.966*
(0.715)

0.096*
(0.039)

0.083*
(0.040)

0.095*
(0.040)

0.115
(0.066)

Charmin 0.206*
(0.067)

0.209*
(0.054)

-2.948*
(0.398)

0.212*
(0.071)

0.223*
(0.060)

0.203*
(0.058)

Store brand 0.053
(0.066)

0.050
(0.038)

0.053
(0.050)

-2.911*
(0.870)

0.056
(0.058)

0.048
(0.042)

Quilted Northern 0.159*
(0.073)

0.153*
(0.047)

0.161*
(0.049)

0.161
(0.081)

-2.945*
(0.532)

0.148*
(0.052)

Scott 0.151*
(0.067)

0.233*
(0.085)

0.184*
(0.057)

0.158*
(0.072)

0.179*
(0.071)

-2.921*
(0.695)

B. After

Angel Soft -3.142*
(0.752)

0.042
(0.038)

0.046
(0.045)

0.048
(0.051)

0.048
(0.050)

0.037
(0.036)

Kleenex 0.170*
(0.059)

-3.163*
(0.602)

0.194*
(0.050)

0.198*
(0.079)

0.183*
(0.062)

0.208*
(0.084)

Charmin 0.200*
(0.067)

0.224*
(0.055)

-3.217*
(0.454)

0.221*
(0.076)

0.209*
(0.060)

0.207*
(0.062)

Store brand 0.067
(0.083)

0.076
(0.057)

0.071
(0.064)

-3.334*
(0.955)

0.070
(0.075)

0.070
(0.057)

Quilted Northern 0.207*
(0.081)

0.201*
(0.050)

0.205*
(0.049)

0.216*
(0.091)

-3.070*
(0.566)

0.180*
(0.056)

Scott 0.140*
(0.069)

0.208*
(0.082)

0.170*
(0.066)

0.173*
(0.082)

0.152*
(0.071)

-3.118*
(0.778)

Note. Effect of row prices on column shares. Numbers in parentheses are standard 

errors.

* Significant at the 5% level of significance

Kleenex'spricesbecomestatisticallysignificantandincrease.Therefore,

thepost-mergerstrongsalesofKleenexmaybeexplained bythese

increased cross-elasticities.In addition,the substitutability between

Kleenexand Scottislarge.Thechangein Scott'spriceaffectsthe

changeinKleenex'ssharerelativelyalot,andtheoppositeistrueas
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well.TheabilitytosetthepriceofScottafterthemergerallowed

KimberlytosimultaneouslyoptimizethepricesofKleenexandScott,

whichmighthelpKimberlytoimproveitsprofit.

 Insummary,consumersarenotheterogeneousinbrandpreferences,

exceptforonebrand.Ontheotherhands,consumersshow ahigh

degreeofheterogeneity in pricesensitivity,which meansthatvery

price-sensitive consumers exist in the market. In addition, the

own-elasticitiesoftoilettissuebrandsarerelativelyhigh.Accordingto

Tellis(1988),theaverageown-elasticityis-1.76acrosscategories.The

elasticitiesofallthebrandsin theanalysisaregreaterthan this.

Comparedwiththeaveragesfordetergent(-2.77)andtoiletries(-1.38)

thatseem to have similar characteristics―commodity and storable

goods―theelasticitiesoftoilettissuebrandsarestilllarger.Withall

theseresults―homogeneousbrandpreferencesandlargeown-elasticities

―takenintoaccount,itimpliesthatcompetitionbetweenmanufacturers

seemsveryintenseinthetoilettissuemarket.

Supplysideresults

Ifirstcomparethemodelfittodataforthefourdifferentpricing

equations,andthendiscusstheresultsfrom thebest-fittingmodel.

 Table5summarizestheminimizedsum ofsquarederrorsforeach

modeland teststatistics.Itappearsthatthe modelincorporating

conductparametersfitsthedata best,when thesmallestsumsof

squarederrorsaretakenintoaccount.Theteststatisticsalsosupports

themodelasthebest-fittinggame.Thatis,allthethreediscretegames

―verticalNash,manufacturer-Stackelberg,andretailer-Stackelberg―are
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 Table 5 Model Fit Statistics

Model

Before After

Sum of squared 
errors Test statistic

Sum of squared 
errors Test statistic

A. Retailer

Vertical Nash 814,594,900 165,611* 1,387,207,300 173,173*

Manufacturer 
Stackelberg 814,594,900 595.69 1,387,207,300 622.90

Retailer 
Stackelberg 234,119,580 509.04 210,447,940 491.84

Conduct 
parameter 154,232 - 177,574 -

B. Manufacturer

Vertical Nash 1,677.11 41,697.50* 2,122.31 44,456.68**

Manufacturer 
Stackelberg

36,415,476,000 10,979.40 35,133,876,000 10,904.72

Retailer 
Stackelberg 1,677.11 1,156.49 2,122.31 1,239.53

Conduct 
parameter 1390.01 - 1,524.90 -

Note. The three discrete games are tested against the conduct parameter 

model. 

* χ2 (6 degrees of freedom) critical value = 12.59

** χ2 (8 degrees of freedom) critical value = 15.51

rejected in favorofthe conductparameterspecification.Following

Kadiyalietal.(2000),Iinferthe best-fitting game based on the

likelihood-ratiotestfornested hypothesisand Vuong(1989)testfor

nonnestedhypothesis.TheVuongteststatisticisasfollows:



 ln
  ,

 wherenisthenumberofobservation, and  arelikelihoodvalues

oftwononnestedmodels,and  and  arethenumberofparameters

in each model, respectively.  follows the standard normal
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distribution.If isgreaterthanthepre-determinedcriticalvalue,then

the modelcorresponding to g isrejected in favorofthemodel

corresponding to f.The valuesof fortwo nonnested games―

manufacturer-Stackelberg and retailer-Stackelberg―arelargerthan the

criticalvalueofthe5% significancelevel(1.64).Thus,theconduct

parameterspecificationdescribesthepricingbehaviorofthechannel

membersbest.

In Table 6,Ipresentthe costfunction and conductparameter

estimatesfrom thebest-fitting model.Ifirstdiscusstheparameter

estimatesofcostfunctions.Both pre-mergerand post-mergercost

parameterestimatesfortheretailerarestatisticallysignificantatthelevel

of5% significance.Idonotreporttheestimateresultsofthestore

dummybecauseveryfew ofthe69storedummiesarestatistically

significantlydifferentfrom zero.Theremightbenobigdifferencein

marginalcostforeachstore.InTable6,Ialsoseethattheconstants

inthemanufacturer'scostfunctionareallstatisticallysignificantboth

pre-mergerandpost-merger.

Lookingattheestimatedresultsoftheconductparameters,someof

them arestatisticallysignificant,whichmeansthatthepricingstrategy

ofthemanufacturersand theretailerisdifferentfrom thoseunder

Nash.Recallthatwhen  equalszero,thegameisverticalNash.

When  to ( to)isgreaterthan0,theretailer(manufacturers)

makeslowermarginsthanthoseunderNash,whichimpliesthatthe

manufacturers(retailer)setpricemorecompetitivelythan Nash.For

valuesof  between -1 and 0,the retailer(manufacturers)makes

higher markups than those under Nash,which means that the

manufacturers(retailer)behavemorecooperativelytowardtheretailer
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 Table 6 Cost and Conduct Parameter Estimates from the Best-fitting Model

Before After

Parameter 
estimate Standard error

Parameter 
estimate Standard error

Retailer marginal costs
Angel Soft -65.538* 0.444 -92.787* 0.426
Kleenex -59.468* 0.216 -90.084* 0.160
Charmin -63.165* 0.433 -88.967* 0.445
Store -68.974* 0.084 -99.561* 0.142
Quilted Northern -63.245* 0.475 -93.594* 0.430
Scott -61.169* 0.244 -86.606* 0.107
Labor 13.772* 0.269 19.001* 0.185

Manufacturer marginal costs
Angel Soft 125.563* 0.167 83.094* 0.131
Kleenex 163.226* 0.165 78.660* 0.142
Charmin 119.030* 0.120 56.872* 0.095
Store 125.400* 0.124 83.245* 0.093
Quilted Northern 131.768* 0.160 79.524* 0.158
Scott 152.283* 0.163 94.220* 0.171
Labor -0.146 0.174 -0.089* 0.165
Pulp 0.004 0.172 0.052 0.169

Conduct parameters

  2.229* 0.361 1.441* 0.348

   198.280* 0.248 22.486* 0.200

    43.565* 0.444 269.114* 0.381

   - - - -

     45.196* 0.383 2.208* 0.404

   455.218* 0.102 58.420* 0.170

    -0.151 0.136 1.056* 0.118

   12.324* 0.144 -0.456* 0.129

    -0.561* 0.119 -0.697* 0.138

    - - - -

    0.088 0.175 -0.133 0.111

    0.323 0.178 -0.088 0.133

Note. I do not report estimates result of store dummy. Few estimates are statistically 

significantly different from zero.

as-Angel Soft, kl-Kleenex, ch-Charmin, sb-Store brand, qn-Quilted Northern, sc-Scott.

* Significant at the 5% level of significance 
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(manufacturers)than underNash game7).Iassume that  and  

equalszerobecausepricingdecisionofstorebrandisunlikelytobe

strategic.Thevaluesofalltheconductsparameters,exceptfortwo

conducts― and  ― changeafterthemerger.Firstofall,Irecognize

thechangesofthegamerulethattheretailerfollows.Bothbeforeand

afterthemerger,theretailermadeasmallermargins,onaverage,for

KleenexandScottthanthoseunderNash;both  and  arepositive

and statisticallysignificant.However,theretailermademuchhigher

margins after the merger which means that it priced more

competitively.Theretailer'smarginsforQuiltedNorthern,thenumber

twobrand in themarket,alsoincreased post-merger.On theother

hand,theretailer'smarkupforCharmindroppedafterthemerger.

Next,looking atthe changes ofthe manufacturergame,some

estimatesofconductparametershow thechangeofsign.Ifindthat

theKimberlypricedmorecompetitivelyforKleenexafterthemerger.

Specifically,itpriced softerthan underNash priorto themerger

whereasitpriced tougherthanunderNashafterthemerger.Asa

result,Kimberly generated highermargins from Kleenex afterthe

merger.Ontheotherhand,Angelsoftgeneratedsmallermargins;it

behaved inamoreaccommodatingwaybeforethemerger.Forthe

interaction between the retailer and the manufacturer ofQuilted

Northern,therewasnochange.

Whatbroughtaboutallthesechanges?ThefactthatKimberly,the

manufacturerofKleenexand Scott,priced morecompetitivelymight

7)"Behavingcooperatively"heredoesnotmeanthatretailerandmanufacturerjointly

maximizetheirprofits,ascommonlydefinedineconomicsliterature.
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implythatKimberlytriedtotaketheinitiativeintherelationshipwith

theretailer.Thetougherstanceoftheretailerpost-mergeralsoreflects

theretailer'sintentiontoretaintheinitiative.Italsomightmeanthat

Kimberlygained enough powerbymergingwith othertoilettissue

company.Conversely,theproducerofAngelSoft,theweakestbrand,

mighthavenochoicebuttocooperatemorewiththeretailerbecause

itseemedtohavelittlepower.

To summarize, the conduct parameter model best describes

interactionofchannelmembersinthetoilettissuemarket.Further,the

interaction ofeach manufacturer-retailerpairisdifferentfrom each

other.AsKadiyalietal.(2000)pointedout,thegameisheterogeneous

acrossmanufacturer-retailerpairs.Theverticalrelationship seemsto

dependonthemanufacturer'srelativepositioninthemarket.

7.Conclusions

Thispaperempiricallystudiesthechannelinteractionsbeforeandafter

thehorizontalmergerbetween manufacturers.Iapplied therandom

coefficientlogitmodelforthedemandside.Employingthenotionof

equilibrium,Ispecified the pricing behaviorofboth retailerand

manufacturer. I tested three discrete games―vertical Nash,

manufacturer Stackelberg,and retailer Stackelberg.In addition to

testing thesescenarios,Iincorporatea conductparameterinto the

modelwhich determinesatwhatpointpricingbehaviorliesin the

continuum.Theresultofmodelselection testsupportstheconduct

parametermodel.

Theresultsfrom theconductparameterestimatesshow thatthe
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competitivelandscapeforthewholesalemarketoftoilettissuehas

changedasaresultofthemergerbetweenKimberlyandScott.Ifind

thattheinteraction between channelmembersisnotfixed and can

changedependingonthemarketstructure.Ifind thatthemerging

firm tookatougherstancetowardtheretailerwhiletheweakestbrand

behaved in amorecooperativeway.Thisimpliesthatahorizontal

mergerbetween influentialmanufacturers could be a threatto a

retailer.

Therearesomelimitationstomyresearch.First,Ididnotconsider

interactionsbetweenmanufacturers.TheassumptionofBertrandNash

betweenmanufacturersmightnotberealistic.InSudhir's(2001)study,

heconcluded thatmanufacturersaretacitlycollusive.Kadiyalietal.

(2000) showed that some conduct parameters capturing

manufacturer-manufacturer interactions are statistically significant.

Generally,manyconsumergoodscompaniesareinrivalryinvarious

markets.Forexample,Kimberly competesagainstP&G in markets

otherthan toilettissuesuch asfacialtissueand papertowel.They

mightkeepaneyeontheotherparty'sbehavior,andconsiderother

competingmarketswhentheydevelopastrategyforonemarket.A

very small price-cost margin of the retailer―positive conduct

parameters― mayprovideevidenceofcollusivebehaviorsbetweenthe

manufacturers.Actually,somebigmanufacturershadbeenaccusedof

raisingandfixingpricesinthecommercialmarkets8),andtheJustice

Departmenthadinvestigatedpossibleanti-competitivepracticesamong

paper companies9). Although the suspicion was limited in the

8)"Floridasuestoilet-papermanufacturers",TelegraphHerald,May14,1997

9)"U.S.studiespapermakers'tradepractices",TheNewYorkTimes,Dec29,1994
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commercialmarket,thereisapossibilitythattoilettissuecompanies

collusivelysetpriceintheconsumermarket.

Second,studyingseveralcategoriesmightberequiredtorevealthe

nature of retailer-manufacturer interaction more completely. Big

consumergoodsmanufacturerscommonlyinteractwiththeretailerin

multiplecategories.Thus,thefactthattheysupplyproductstoseveral

categoriesmightaffectthe relationship with retailer.Manufacturers

mightendurelossesinonecategoryforgainsinothercategories.In

thissense,thisresearchcanbeextendedtoanalyzingseveralcategories

atthesametime.

Next,duetothelackofdata,Ididnotinclude"Cottonelle"inthe

analysis.Thisbrand,however,becameaninsidegoodinthemiddleof

theestimationperiodafteritwascombinedwithKleenex.Thismeans

thatatfirstthepurchaseofCottonellewastreatedasanoutsidegood,

butitwasincluded with Kleenexin themiddleoftheestimation

period.Thisprobablyaffectedtheestimationresults.Theincreaseof

Kleenex'ssalesafterthemergermightbecausedpartlybytheentry

ofpurchaserswhopreferCottonelle.

Insummary,thisresearchrevealsthatthechangesinthemarket

structure―horizontalmergerbetween manufacturers―havean impact

on the pricing behaviorofretailerand manufacturers.Thisstudy

seemsto generatereasonableresultsthathelp marketing managers

better understand the nature ofthe interactions between channel

members.
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국문초록

제조업자와 유통업자의 가격책정 행위에 대한 

연구:제조업자의 수평적 합병 전과 후 비교

서울대학교 대학원

경영학과 경영학 전공

김 경 진

본 연구는 다수의 제조업자와 공통의 유통업자 사이의 상호작용 관계를 

그들의 가격책정 행위에 초점을 맞추어 연구하였다.특히,두 제조업자가 

합병을 하기 전과 후를 비교하여 유통채널에서 발생하는 상호작용을 이해

하고자 하였다.연구를 위하여 소비자와 기업의 행동을 모형화하고 균형

(equilibrium)의 개념을 이용하는 new empiricalindustrialorganization

접근을 취하였다.먼저,소비자의 효용과 구매확률를 나타내는 모델로는 

random coefficientlogit모델을 사용하였다.수요 모델 파라미터의 추정

시에는 Berry,Levinsohn,and Pakes (1995)가 제안한 시뮬레이션과 

contractionmapping을 사용하였다.다만,그들은 수요와 비용 등식을 동

시에 추정하였지만 본 연구에서는 Chintagunta,Bonfrer,andSong(2002)

이 제안한 2단계 추정 방식을 택하였다.수요 모델을 추정한 후에는 추정

된 값을 이용하여 세 가지의 다른 게임 규칙 가정 하에서 기업의 마진을 

계산하였고 비용 등식의 계수를 추정하였다.세 가지 규칙은 vertical

Nash와 manufacturerStackelberg,retailerStackelberg이다.하지만 이 세 

가지 비연속 게임이 제조업자와 유통업자 사이의 다양한 상호작용 관계를 



설명하지 못할 경우가 있을 수도 있다.그래서 연속적인 상호작용 상태를 

포함할 수 있는 conduct파라미터를 도입한 모델도 함께 추정하였다.

Nonnested모델 검증 결과,conduct파라미터를 도입한 모델이 데이터를 

가장 잘 설명하였다.합병 전과 후의 conduct파라미터 값의 변화를 보면 

합병 후 합병기업은 더 공격적으로 가격책정을 하였고,시장점유율이 가

장 작은 브랜드는 이와 반대로 행동하였다.본 연구는 합병 후 제조업체

와 유통업체가 시장 구조의 변화에 맞춰 전략을 수정하였음을 밝혀내었

다.

주요어:전략적 가격책정,채널 상호작용,수평적 합병

학  번:2010-20455
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