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1.Introd uc tion

Coupon-ad vertising(or in-ad c oupons) isb eingextensively used now ad aysby man-
ufacturersand retailersto promote their sales.Anestimated 85% ofretailersused
in-ad c ouponsin1991,ac c ord ingto NCH P romotionalServices.1 Coupon-ad vertising
isa hybrid salespromotiontoolw ith the charac teristicsofb oth ord inary coupons
and ad vertising.Inparticular, c oupon-ad vertisingofteninclud esb rand information
such asprod uc t charac teristics, location, quality, guarantees, etc., asw ellasinfor-
mationab out regular prices. At the same time, it includ esa couponthat o®ersa
d isc ount o® the regular pric e.Due to the tw ofold feature ofin-ad c oupons,the e®ec ts
ofcoupon-ad vertisingonconsumers'b ehavior,¯rms'strategiesand market equilib ria
c annot b e explained by the analysisoford inary coupons,or ofad vertisingalone.As
the literature hasshow n,there are variousinterac tive e®ec tsb etw eenthe c ouponand
the print ad vertisement.2 T hisliterature hasrestric ted attentionto the case w here
c oupon-ad vertising conveysb rand informationalone. How ever, casualobservation
revealsthat c ouponsoftenpost b oth the seller'sregular pric e and itsreb ate.3 So
far, the literature haspaid little attentionto coupon-ad vertisingthat c onveysprice
information.

T he purpose ofthispaper isto analyze salespromotions4 inanoligopolistic market
w here c onsumershave imperfec t price information.Consumersare uninformed ab out
the price charged at a d istant store,and c anonlylearnthispric e either byventuring,
at some c ost,to the d istant loc ation,or ifthey rec eive pric e ad vertisementsfrom the
d istant seller.O nthe other hand ,c onsumerscanlearnthe loc alpric e by visitingthe
home store at no cost.5 M oreover, c onsumersare assumed to know the featuresof

1 See L awrenceand H ume(1 992);theyalsoreportthatthenumberofmanufacturers'coupons
distributedbysupermarkets throughtheirownadvertisinginserts(in-adcoupons)increased70 0 %
from 1 990 to1 992.L eclercandL ittle(1 997)reportthatapproximately80 % oftheover$6.5 billion
valueofcouponsdistributedintheU nitedStatesin1 995 weredeliveredthroughfree-standinginserts
(FSIs)inmagazinesandnewspapers,andthatacoupon inanFSI oftenappearswithinanadver-
tisement.H ahnetal.(1 995)estimatedthatover8% ofadvertisementsinmajorKoreannewspapers
andmagazines in1 991 wereofthesalespromotionaladvertisingtype.

2L eclercand L ittle(1 997)investigatewhetherthecontentoftheprintadvertisementin° uences
thee®ectivenessofthecoupon.T heyfoundexperimentalevidencethattheexecutionalcueonthe
printadvertisementcanenhancebrandattitude,assuggestedbySchultzetal.(1 993).H ahnetal.
(1 995)obtainsimilarresultsfortheKoreanmarkets.

3Forinstance,byvisitingW eb sites (suchas www.savecoupons.com orwww.hotcoupons.com),
weobservethatcybercouponspostingtheregularpriceareusuallyo®eredbypizzastores,carand
limousineservices,dry-cleaningandlaundryservices,etc.M oreover,casualobservationrevealsthat
thesametypeofsellersoftensend,viadirectmail,coupon-advertisingtoconsumerslivingindistant
neighborhoods.

4Foradetaileddescriptionofvariousmethodsofsalespromotionusedby r̄ms,seee.g.,Kotler
(1 994).

5W e thus refertoalocationally segmentedmarket. T he sameanalysis,however,applies toa
marketthatissegmentedduetoconsumers'brandloyalty.N otethatthekeyfeatureinouranalysis
istheinformationalsegmentationofthemarket.
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allthe b rand so®ered inthe market.Sellerscanattrac t consumersfrom the rival's
loc ationbysend ingout c ouponsw ith,or w ithout,ad vertisingtheir regular price on
the coupon.T hat is,sellerscanissue tw o typesofcoupons:(i) ord inary c oupons,i.e.
couponssimplyo®eringa d iscount,and (ii) c oupon-ad vertising,i.e.couponsinclud ing
price ad vertisements.B oth typesofcouponsserve asa pric e d isc riminationd evic e.6

How ever, c oupon-ad vertisingalso c onveysprice information, a role ofcouponsthat
hasb eenneglec ted inthe literature.Note that, ifthe costsofissuingand hand ling
couponsare the same asthe c ostsofad vertising,a c oupon-ad vertisingo®eringa zero
reb ate isequivalent to pric e ad vertising.

O ur paper isthusrelated to tw o strand softhe salespromotionliterature.T he
¯rst isthe literature oncouponsaspric e d isc riminationd evic esund er perfec t price
information.Narasimhan(1984 ) analyzesthe case ofa competitive ¯rm,w hile B ester
and P etrakis(B P )(1996) and Sha®er and Zhang(1995) c onsid er oligopolistic markets
w here c onsumersare d i®erentiated w ith respec t to their b rand loyaltyor loc ation.T he
sec ond isthe literature onad vertisingund er imperfec t price information.Stegeman
(1991) stud iespric e and prod uc t ad vertisingina competitive market.Ina monopoly
mod el, B ester (1995) c onsid erspric e ad vertising, and Caminal(1996) stud iesprice
ad vertisingand couponinginthe presence ofimperfec t c ost information.Stahl(199 4 )
and P eters(1984 ) analyze a homogeneousind ustryund er imperfec t b rand and price
information, w hile Narashiman(1988) and B ester and P etrakis(B P )(1995) analyze
price ad vertisinginlocationally (or d ue to b rand loyalty) segmented markets.W ith
the exceptionofCaminal(1996), the e®ec tsofcouponsand pric e ad vertisinghave
b eenanalyzed inseparate streamsinthe salespromotionliterature.

O ur mod elcomb inesthese tw o strand sofliterature byinvestigating¯rms'coupon-
ingstrategiesand market equilib ria ina locationally(asinB P,1996) and information-
ally(asinB P,1995) segmented market.Inad d ition,our imperfec t pric e information
framew ork allow susto c onsid er price ad vertising, coupon-ad vertisingand ord inary
c ouponssimultaneously.We show that a symmetric pure strategy equilib rium exists
w henever the sellersare allow ed to d istribute either c oupon-ad vertisingalone,or ord i-
nary c ouponsalone,or b oth typesofcouponssimultaneously.Inequilib rium,sellers
alwayssend out c ouponsto the d istant loc ationto attrac t c onsumersfrom their ri-
vals'markets,and thusincrease their pro¯tsbypric e d isc riminatingb etw eencoupon
hold ersand non-hold ers.

Contraryto the pric e ad vertisingliterature w here price red uc tionsare temporary,7

6Seee.g.N arasimhan(1 984),Caminal(1 996),B esterandPetrakis(1 996),andSha®erandZ hang
(1 995).Inthis case,coupons fostercompetition.Couponsmayalsomotivateretailparticipation
inpricepromotions(G erstnerandH ess,1 991 ),orcreateswitchingcostsunderrepeatedpurchases
(B anerjeeandSummers,1 987;CaminalandM atutes,1 990 ).Contrarytothe r̄stcase,competition
isnowrelaxed.

7Forexample, in Shilony(1 977), Varian (1 980 ), N arasimhan (1 988),and B esterand Petrakis
(1 995),theonlysymmetricadvertisingequilibrium is inmixedstrategies.T heintuition is thatan
individualsellercangainbyadvertisinghispriceonlyifheo®ersalowerpricethanhisrival's.O bvi-
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salespromotionsare permanent w hencarried out through coupon-ad vertisingor or-
d inary c oupons.8 Asallour equilib ria are inpure strategies,sellersalw ayso®er price
d isc ountsby d istributing couponsto the c onsumersind istant locations. M oreover,
inthe c oupon-ad vertisingequilib rium,the sellers'regular pric esare also permanently
ad vertised .Interestingly, asequilib rium reb atesare positive,sellersw illnever send
out price ad vertisementsiftheyare able to promote their salesthrough coupons.T his
result hold sevenifthe c ostsofissuingand hand lingcouponsare higher thanthe price
ad vertisingcosts.T herefore,our pred ic tionisthat pric e ad vertisingshould not b e ob -
served inlocationally and informationallysegmented marketsunlessthe ad vertising
costsare low enough.

Sellers'pro¯tsare higher inthe ord inary c ouponequilib rium thaninthe coupon-
ad vertisingequilib rium,and thelatter are higher thaninthe equilib rium und er perfec t
price information(asinB P,1996).Ascoupon-ad vertisingconveyspric e information,it
d ec reasesinformationalasymmetriesamongconsumersand thusfostersc ompetition.
E quilib rium prices,reb ates,and couponingintensity are low er w hensellerssend out
c oupon-ad vertisingrather thanord inary c oupons.O bviously, ifconsumersare fully
informed ab out allpric esinthemarket,thenequilib rium prices,reb atesand c ouponing
intensityare low er thanund er imperfec t price information.

Ifsellersare allow ed to send out b oth typesofcoupons,w e show that they pro-
mote their salesbyd istributingonlycoupon-ad vertisinginequilib rium.Ind eed ,O skin
(1993),inhisguid elinesfor smart c ouponmarketing,ad visesretailersto print the reg-
ular price onthe coupontogether w ith the c ents-o® d isc ount.T he sellersw ould prefer
to d istribute ord inary c ouponsalone,since inthisw ay their pro¯tsare higher.How -
ever,anind ivid ualseller,byad vertisinghisregular pric e (b esid eso®eringa reb ate) in
the d istant loc ation,canstealbusinessfrom hisrivaland thusincrease hispro¯ts.Sell-
ers¯nd themselvesinto a P risoner'sDilemma situation,and hence attainlow er pro¯ts
inequilib rium.T herefore,our analysispred ic tsthat ord inary c ouponsshould not b e
observed inmarketspresentinglocationalasw ellasinformationalsegmentation.

T he rest ofthe paper isorganized asfollow s.Sec tion2 d esc rib esthemod el.Sec tion
3and Sec tion4 charac terize the symmetric pure strategy equilib ria w hensellersare
allow ed to send out coupon-ad vertisingalone and ord inaryc ouponsalone,respec tively.
Sec tion4 also c omparesthe ab ove tw o market equilib ria and the equilib rium und er
perfec t pric e information. Sec tion5 extend sthe mod elby allow ingsellersto issue
b oth typesofcouponsand show sthat,inequilib rium,sellerssend exclusivelycoupon-

ously,thiscannotbesimultaneouslyful̄ lledforallsellersinasymmetricpurestrategyequilibrium.
T hisliteraturegivesadynamicinterpretationtothemixedstrategyequilibriaarguingthattemporal
pricedispersionoccurs(aseachstorevaries itspriceovertime).

8 A ccordingtoKotler(1 994),manyproducts suchas soft-drinksandcerealsarepermanentlyon
sale.L itwak(1 996)reportsthatforsomeproductcategories,pricereductionshavebecomethenorm
andsalesattheeverydaypricetherarity.W orld W ideW eb coupons is anexampleofpermanent
promotions sinceconsumers canprintandusethem atanymoment.O skin(1 993),whoprovides
guidelinesforsmartcouponmarketing,suggeststhatthesellersshouldsendcoupons,viadirectmail,
overandoveragainsothatthenewcouponarrivesjustbeforetheoldoneexpires.
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ad vertising. Sec tion6 containscomparative staticsand w elfare results. Sec tion7
conclud es.Allthe proofsare relegated to the Append ix.

2 .T he mod el

AsinB ester and P etrakis(1996), w e c onsid er a market w ith tw o ¯rms,A and B ,
loc ated ind i®erent regions.Firmsprod uc e a homogeneousgood at zero c ost. T he
neighb orhood ofeach ¯rm isinhab ited by a unit massofconsumersw ho have unit
d emand sand a c ommonreservationutility v > 0:A consumer jc ancostlessly visit
the store at hishome loc ation, but incursa transportationcost sj > 0 to visit the
d istant store, w here sj isuniformly d istributed on[0 ;s]:T o avoid loc almonopolies,
assume that v > s; i.e.transportationcostsare not too high.

Consumersare aw are ofthe existence,charac teristicsand availab ilityofb othgood s
and c anlearnat no cost the price charged at their home loc ation.Consumersare
uninformed ab out the price charged at the d istant loc ation,and c anonlylearnthis
price either by venturingto the d istant store at a c ertaincost,or ifthe d istant seller
ad vertiseshispric e.Firmscanpromote their salesby d istributingcouponsintheir
rivals' regions.Und er our imperfec t pric e informationsetting,sellerscanissue tw o
typesofcoupons: (i) c oupon-ad vertising,i.e.couponsthat o®er a reb ate and ,at the
same time,ad vertise the regular price, and (ii) ord inary c oupons,i.e.couponsthat
only o®er a d isc ount.B oth typesofcouponsserve asa price d isc riminationd evic e9
assellerscancharge d i®erent pric esto c onsumersfrom d istinc t locations.Coupon-
ad vertisingalso servesasa vehicle to transmit pric e informationas̄ rmsinform d istant
c onsumersab out their regular prices.Note that a coupon-ad vertisingo®eringa zero
reb ate isequivalent to pure pric e ad vertising.

Formally,seller isend sout c ouponsto a frac tion¸i2 [0 ;1] ofthe consumersat
loc ationj,o®eringa reb ate rionhisregular price pi;0 6 ri6 pi; i= A;B :10 W ithout
lossofgenerality,let 0 6 pi 6 v; i= A;B :Since ind ivid ualtransportationcostsare
unobservable,¸i representsthe prob ab ility that any consumer inregionjrec eivesa
c oupon.Consumersinregionjrec eivinga couponfrom ¯rm ic anbuy the good at
price pi¡ri, w hile the rest have to pay pi.To reach a frac tionofconsumers¸, a
seller incursa c ost k(̧ ).Follow ingthe literature (see e.g.B utters,1977; G rossman
and Shapiro, 1984 ; B P , 1995, 1996), w e assume that k(¢) isincreasing, convexand
k(0 ) = 0:11

9A s in B esterand Petrakis (1 996),Caminal(1 996),N arashiman(1 984)andSha®erand Z hang
(1 995).

1 0 Itcanbecheckedthatinourmodelsellerscannotincreasetheirprō tsbydistributingcoupons
totheirhomelocations.

1 1 N otethatweimplicitlyassumethatprintingthepriceonacouponhasnoextracost,i.e.coupon-
advertisingandordinarycouponsareequallycostly.
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3.Coupon-Ad vertisingE quilib rium

Inthissec tionw e assume that sellerscanonly send out coupon-ad vertising.Firms
compete inthe market bysimultaneouslychoosingtheir pric es,reb atesand intensities
ofcouponing.Let xi= (pi;ri;¸i); i= A;B d enote seller i'smarketingstrategy.Firm
ichoosesxi to maximize itspro¯tstakingasgivenitsrival'sstrategy.

We ¯rst d etermine ¯rm i'sd emand and pro¯ts. We d istinguish four typesof
buyers.First,a c onsumer located at A receivinga coupon-ad vertisingfrom B learns
¯rm B 'sregular pric e and reb ate.He thenbuysat hishome store ifpA 6 pB ¡rB + s
and v > pA:Sec ond ,a c onsumer at Anot rec eiving¯rm B 'scouponpurchasesat A
w henever pA 6 p eB + s and v > pA; w here peB isthe pric e he expec tsto b e charged at
store B .T hird ,a consumer at B havinga couponfrom A learns¯rm A'spric e and
reb ate.He sw itchesstore and buysat A ifpA¡rA + s 6 pB and v > pA¡rA + s:
Finally,a c onsumer at B not receivinga couponfrom A buysat storeA ifpeA+ s 6 pB
and v > peA + s; w here peA ishisexpec ted pric e at A.T hen¯rm A'spro¯tsare:

¦ A(xA;xB ) = pA(1¡¸B )max
½
0 ;min

½
1¡pA¡peB

s
;1

¾¾
(1)

+ pA¸B max
½
0 ;min

½
1¡pA¡(pB ¡rB )

s
;1

¾¾

+ (pA¡rA)̧ Amax
½
0 ;min

½
pB ¡(pA¡rA)

s
;
v¡(pA¡rA)

s
;1

¾¾

+ pA(1¡¸A)max
½
0 ;min

½
pB ¡p eA

s
;
v¡p eA
s

;1
¾¾

¡k(̧ A):

B ysymmetry,¯rm B 'spro¯tsare givenbyananalogousexpression.We shallre-
stric t attentionto symmetric Nash-equilib ria w here uninformed c onsumersanticipate
c orrec tly the pricescharged by the d istant ¯rm.

De¯nition1.A pair ofmarketingstrategies(x¤A;x¤B ) isa symmetric pure strategy
equilib rium if(i) ¦ i(x¤i;x¤j)> ¦ i(xi;x¤j)for allxi6= x¤i; i6= j;i;j= A;B ; (ii)x¤A = x¤B ;
and (iii) pei = p¤i; i= A; B :

Cond ition(i)saysthat eachmarketingstrategyisa b est-replyto the rival's.Cond i-
tion(ii) imposessymmetry.Finally,cond ition(iii) requiresconsumers'price expec ta-
tionsto b e ful̄lled inequilib rium.Let x = (p;r;¸) d enote the symmetric equilib rium
market strategy.T he follow ingP ropositioncharac terizesthe interior equilib rium w ith
c oupon-ad vertisingand provid escond itionsfor itsexistence.

P roposition1.Ifsellerspromote their salesby send ingout coupon-ad vertising, a
unique interior symmetric pure strategyequilib rium12 existsifand onlyif(a)k0(1) >

1 2W eareunabletoprove,ordisprove,theexistenceofanasymmetricpurestrategyequilibrium
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s=9 and (b ) k0(2 s=3v) < v2 =4 s.T hisequilib rium isgivenby the unique solutionto
the follow ingsystem ofequations:

p = 2 s=3̧ ; r = 0:5p; p 2 =4 s = k0(̧ ): (2 a,b ,c )

Inequilib rium,a frac tionmin[1;1=3̧ ]ofconsumersred eem their c ouponsat the d is-
tant store,w hile the rest buyfrom their home store at the regular pric e.

T he equilib rium pric e and c oupon-ad vertisingintensityare show ninFigure 1.T he
d ow nw ard -slopingcurvePP d epic tsequation(2 a) and the upw ard -slopingcurve KK
d epic tsequation(2 c ).T he intersec tionofthese tw o curvesprovid esthe equilib rium
price and c oupon-ad vertisingintensity (point E). T he role that cond itions(a) and
(b ) playinguaranteeinganinterior solutioncaneasilyb e seeninFigure 1.13

< insert ¯gure 1 here>

T he fac t that a pure strategy equilib rium existsw hensellerssend out coupon-
ad vertisingsuggeststhat salespromotionsare permanent und er imperfec t price in-
formation. T hiscontrastsw ith the existing literature w here salespromotionsare
temporary.14 Inthisliterature a pure strategyequilib rium failsto exist and the equi-
lib rium inmixed strategiesisinterpreted asifeach store w ere varyingitspric e over
time. Inthissense, salespromotionsgenerate temporalprice d ispersionassellers
ad vertise their pricesonlyw ith some prob ab ility at each d ate.

Inequilib rium the reb ate isstric tlypositive and ,inparticular,equalshalfthe reg-
ular price.15 Asa coupono®eringzero reb ate isequivalent to pure pric e ad vertising
inour mod el, P roposition1 pred ic tsthat pure pric e ad vertisingshould not b e ob -
served inmarketsw ith b oth informationaland locational(e.g.d ue to b rand loyalty)
segmentation.

O ne might argue,how ever,that hand lingcoupon-ad vertisinggeneratesextra c osts
for the seller,and thussend ingout pric e ad vertisementsissignī cantly cheaper than
d istributing coupons(see e.g. Caminal, 1996). It canb e show nthat ifthe price

in the generalcase. In acandidateasymmetricequilibrium, ifpA < pB then itmustalsohold
that¸A < ¸B ;thatis,thesellerwith thehigherpricemustdistributemorecoupon-advertising.
A numberofsimulations thatwe have conducted usingthe familyofcouponingcosts functions,
k(̧ )= m¸a;a¸ 2; indicatethattheaboveconditions cannothold simultaneously,and thus an
asymmetricequilibrium failstoexist.

1 3Clearly,ifmarginalcouponingcosts aretoolow,sellerswillset¸¤= 1;while,iftheyaretoo
high,sellerswillchargep= v toappropriatetheentirehomeconsumers'surplus(withorwithout
sendingoutcouponstothedistantlocation).

1 4SeeShilony(1 977),B utters(1 977),Varian(1 980 ),N arasimhan(1 988),Stahl(1 994)andBester
andPetrakis(1 995).

1 5T his is duetoourassumption thattransportation costs areuniformlydistributed.Itcanbe
checkedthatifthis distribution is biasedtowards low-transportation-costconsumers(e.g.s is dis-
tributedexponentially),theequilibrium rebateislessthanhalftheregularprice.
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ad vertising costsare much low er thanthe c oupon-ad vertising costs, the marketing
strategiesofP roposition1 w illno longer c onstitute anequilib rium,provid ed that the
c ostsofcouponingare su± ciently convex.Consid er anextend ed mod elw here sellers
cansend out b oth pure price ad vertisingand coupon-ad vertising.Let the ad vertising
costsb e kA(̧ ) = ±k(̧ ); 0 6 ± < 1:Note ¯rst that price ad vertising and coupons
cannot coexist ina symmetric pure strategyequilib rium.T he intuitionissimplythat
byad vertisinghispric e,a seller c anattrac t c onsumersfrom the d istant loc ationonly
ifhe o®ersa low er pric e thanhisrival's.T hishow ever cannot happensimultaneously
for allthe sellersina symmetric pure strategy equilib rium (see B P,1995).Now if±
issu± cientlysmall,anind ivid ualseller may ¯nd it pro¯tab le to d eviate bylow ering
hispric e and ad vertisingthe low er pric e to allthe consumersat the d istant loc ation.
It canb e show nthat,ifthe equilib rium couponingintensity isnot too high,such a
d eviationw illb e pro¯tablefor the seller.T henthe marketingstrategiesinP roposition
1 cannot b e sustained asanequilib rium inthe extend ed mod el.

4 .T he equilib rium w ith ord inary coupons

Assumenow that sellerscanonlypromote their salesbysend ingout ord inaryc oupons.
We ¯rst d etermine sellerA'spro¯ts.Aspreviously,four d i®erent groupsofconsumers
canb e d istinguished . A consumer at A rec eiving¯rm B 'scouponlearnsonly the
reb ate o®ered by¯rm B.He buysat A ifpA 6 peB ¡rB + s and v > pA:A consumer at
Anot rec eiving¯rm B 'scouponpurchasesat hishome store w henever pA 6 p eB + sand
v > pA:A consumer at B w ho receivesa c ouponfrom A onlylearnsthe reb ate o®ered
by¯rm A.He sw itchesstore and buysat A ifpeA¡rA + s 6 pB and v > p eA¡rA + s.
Finally,a c onsumer at B not rec eiving¯rm A'scouponbuysat A ifp eA + s 6 pB and
v > peA + s:Firm A'spro¯tsare then

¦ A(xA;xB ) = pA(1¡¸B )max
½
0 ;min

½
1¡pA¡peB

s
;1

¾¾
(3)

+ pA¸B max
½
0 ;min

½
1¡pA¡(p eB ¡rB )

s
;1

¾¾

+ (pA¡rA)̧ Amax
½
0 ;min

½
pB ¡(p eA¡rA)

s
;
v¡(p eA¡rA)

s
;1

¾¾

+ pA(1¡¸A)max
½
0 ;min

½
pB ¡p eA

s
;
v¡p eA
s

;1
¾¾

¡k(̧ A):

Firm B 'spro¯tsare analogousbysymmetry.T he follow ingpropositioncharac ter-
izesthe equilib rium w ith ord inary c oupons.

P roposition2 .Ifsellerspromote their salesby send ingout ord inary coupons, a
unique symmetric interior pure strategy equilib rium existsifand onlyifk0(1) > s=4 ;
and k0(s=v) < v2 =4 s.T hisequilib rium isgivenbythe solutionto the follow ingsystem
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ofequations:

p = s=¸; r = 0:5p; p 2 =4 s = k0(̧ ): (4 a,b ,c )

Inequilib rium, a frac tionmin[1;1=2 ¸] ofconsumersred eem c ouponsat the d istant
store,w hile the rest buyfrom their home store at the regular price.

InFigure 1,the equilib rium pric e and c ouponingintensity are givenby the inter-
sec tionofcurvesP0P0and KK (point E0).E quation(4 a) isd epic ted byP0P0,w hile
KK representsequation(4 c ),w hich isthe same as(2 c ).Note that P0P0liesentirely
ab ovePP.

Asinthe coupon-ad vertisingequilib rium,sellersalw ayso®er positive reb atesthat
are equalto halfthe regular pric e inequilib rium.M oreover,salespromotionsarenot
temporary,since couponso®eringreb atesoc cur ina pure strategyequilib rium.

It isinteresting to c ompare our results(P ropositions1 and 2 ) w ith those un-
d er perfec t price information(B P,1996).T he equilib rium und er fullinformationis
charac terized by three equations(see their P roposition1).T heir last tw o equations
coincid e w ith the c orrespond ingequationsofb oth ofour equilib ria.T he only d i®er-
ence liesinthe ¯rst equation: und er fullinformation,the equilib rium pric e isgiven
by,p = s=(1 + 0:5̧ ),w hich isd epic ted byP00P00inFigure 1.AsKK iscommonto all
cases,E00inFigure 1 representsthe equilib rium pric e and ad vertisingintensityund er
perfec t pric e information.Note further that P00P00liesentirely b elow PP.

Interestingly, the equilib rium reb ate equalshalfthe regular pric e (r = 0:5p) un-
d er b oth imperfec t and perfec t price information.Inallthese c ases, r ischosento
maximize the seller'spro¯tsob tained from those c onsumersrec eivinga coupon.Since
c oupon-ad vertisingalso c onveyspric e information,thispart ofthe maximizationprob -
lem inP roposition1 isid entic alto the correspond ingone inB ester and P etrakis(1996).
O nthe other hand ,a consumer receivinganord inaryc oupond oesnot learnthe regu-
lar pric e ofthe good .T henthe equilib rium d iscount equalshalfthe expec ted regular
price.How ever,since consumersantic ipate c orrec tly the price charged at the d istant
loc ation,the d isc ount equalshalfthe regular pric e.

Further,w e observefrom Figure 1 that equilib rium pricesand c ouponingintensities
are higher w henever pric e informationisimperfec t (E00liesto the southw est ofb othE
and E0).O bviously,imperfec t informationgeneratesinformationalsegmentationand
thusred uc espric e c ompetition.Firmscanthensend out c ouponsto more consumersat
the d istant store w ithout havingto cut their regular pric essubstantially.Interestingly,
the pric e d i®erentialb etw eenthe ord inary c ouponsand the perfec t pric e information
equilib rium d ecreasesasmarginalcostsofcouponing d ec rease (ask0(̧ ) d ec reases,
KK shiftsto the right). Firmsw ith low er marginalcosts cansend out coupons
to a b igger frac tionofconsumers,and thusd ec rease the informationalsegmentation
ofthe market. Infac t, ifthe marginalcostsofcouponingare su± ciently low , the
c oupon-ad vertisingequilib rium convergesto that und er fullinformation.O nthe other
hand ,the ord inary-couponequilib rium alw aysinvolveshigher pricesand ad vertising
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intensitiesthanthe c oupon-ad vertisingequilib rium (E liesto the southw est ofE0).
T he intuitionisthat sellers,byusingcoupon-ad vertisinginstead oford inaryc oupons,
spread pric e information, and thusred uc e informationalsegmentationand increase
c ompetitioninthe market.T hento avoid a substantialred uc tionofhisregular pric e,
a seller optimallyred uceshissalespromotionintensity.

Finally,w e c ompare sellers'pro¯tsinthe three equilib ria.O ur previousd iscussion
revealsthat salespromotioncostsare higher inthe ord inary-c ouponequilib rium than
inthe c oupon-ad vertising equilib rium; and the latter are higher thanthose und er
perfec t pric e information.T he same istrue for the regular pric esand reb ates,w hile
the opposite hold sfor thesalespromotionintensities.Asa result,sellers'revenues(and
hence pro¯ts) are not easily comparable acrossequilib ria.T he follow ingproposition
comparesequilib rium pro¯tsfor a family ofcost func tionsthat isc ommoninthe
literature.

P roposition3.Ifk(̧ ) = m ¸®, ® > 3, thenequilib rium pro¯tsare higher und er
ord inarycouponsthanund er c oupon-ad vertising,and the latter are higher thanund er
perfec t pric e information.

T he intuitionisthat asthe informationavailable inthe market increases,sellers
face stronger pric e c ompetition,and thustypicallyob tainlow er pro¯ts.Note how ever
that,asthe market b ecomesmore informed ,there isalso lessneed for ¯rmsto spend
onprice ad s. Finally, equilib rium pro¯tsund er coupon-ad vertising approach those
und er perfec t informationasthe marginalcost b ec omessmall;w hile the equilib rium
pro¯tsund er ord inary c ouponsalw aysremainhigher.

5.A mod elw ith coupon-ad vertisingand ord inary coupons

So far w e have assumed that sellerscanpromote their salesby send ing out either
c oupon-ad vertisingor ord inaryc oupons.Wehaveseenthat sellers'pro¯tsare typic ally
higher w hentheyd istribute ord inaryc oupons.Anaturalquestionthenarises:Ifsellers
canuse b oth c oupon-ad vertisingand ord inary c oupons,w hat type(s) ofcouponsw ill
b e d istributed inequilib rium?T he follow ingpropositionansw ers:

P roposition4.Ifsellerscansend out b oth c oupon-ad vertisingand ord inarycoupons
to promote their sales,thenord inary couponsw illb e never b e d istributed inequilib -
rium.T he unique symmetric equilib rium inpure strategiesisthe c oupon-ad vertising
equilib rium d esc rib ed inP roposition1.16

O ur mod elpred ic ts that ord inary c ouponsshould not b e observed inmarkets
that are b oth loc ationally and informationally segmented . Asw e have seen, b oth

1 6T heproofofProposition4 isavailablefrom theauthorsuponrequest.
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sellersw ould earnhigher pro¯tsifthey could agree to send out ord inary coupons
alone.How ever,anind ivid ualseller, by low eringhisprice and informingconsumers
at the rival'sloc ationab out thisred uc tion,isable to attrac t more customersand thus
increase hispro¯ts.T hus,w henever the rivald istributesord inary c ouponsalone,the
seller hasanincentive to send out c oupon-ad vertisingto the d istant loc ation.Sellers
¯nd themselvesina P risoners'Dilemma,and thusob tainlow er pro¯tsinequilib rium.

Interestingly,inthe unique symmetric pure strategy equilib rium,sellerssend out
only coupon-ad vertising to the d istant loc ation. T he intuitionisasfollow s.A d e-
viationfrom the equilib rium marketingstrategy d esc rib ed in(2 a,b ,c ) canonly b e
pro¯table ife.g.seller A,w ho d ec id esto send -out ord inary couponsasw ell,raiseshis
regular pric e.Let pA (> p) b e hisregular price, rA the reb ate o®ered ina coupon-
ad vertising, and r0A the reb ate ofanord inary c oupon. T he key to our argument
ishow c onsumers, w ho unexpec ted ly receive anord inary c oupon, form their (out-
of-equilib rium) expec tations, p eA.Inequilib rium, those c onsumersexpec t to rec eive
either a c ouponw ith the pric e printed onit or nothing. T hey rec eive, instead , an
ord inaryc ouponw hich moreover o®ersa reb ate d i®erent from the equilib rium reb ate.
R ationalconsumers, how ever, know that the d eviator setsitsreb ate inanoptimal
manner for any regular pric e chosen.Hence, those c onsumersreceivinganord inary
c ouponform rationalout-of-equilib rium b eliefs,and c anthusinfer the regular price
from the reb ate printed onthe c oupon.Infact,these expec tationsare the only\con-
sistent" b eliefsb ased ontheir information. Inparticular, a consumer inregionB
rec eivinganord inary c ouponobservesr0A and c aninfer the equilib rium pric e p; he
also know sthat sellerA w illset optimallyhisregular price and reb ate,takingasgiven
consumersexpec tationspeA:T hat is, the c onsumer,know ingseller A'soptimalrule,
r0A = 0:5(pA + peA¡p), c ancond uct a simple thought experiment and infer the only
regular price pA that isc onsistent w ith hisow nb eliefs(see also footnote 19).T his,
inturn,impliesthat c onsumersreceivingord inary c ouponsb ehave inthe same w ay
asthose rec eiving coupon-ad vertising.Hence, ifseller A d id not have anincentive
to d eviate by raisinghispric e inthe equilib rium w ith c oupon-ad vertising, he d oes
not have anincentive to increase hispric e w hensend ingout ord inary couponseither.
T herefore,thisd eviationcannot b e pro¯table.17

6.Comparative statics

Figure 1 allow susto d erive c omparative staticsresultsfor the c oupon-ad vertising
equilib rium ofthe extend ed mod el.We ¯rst stud y the e®ec t ofthe d egree ofprod uc t
d i®erentiation(measured by the size oftransportationscosts,s) onthe equilib rium

1 7Proposition4 holdstrueforotherout-of-equilibrium beliefs,too.Forinstance,itholds ifcon-
sumersreceivingordinarycouponsare\ pessimists",i.e.theybelievethatsellerA chargesthe(higher)
equilibrium priceunderordinarycoupons.Italsoholdsifthoseconsumersare\ optimists",i.e.they
believethatsellerA didnotprintthepriceonthecouponbymistake,butonlyifthecouponingcost
functionis su±cientlyconvex.
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outcome. Anincrease ins shiftsthe curve PP to the right and the KK to the
left.T hen,inline w ith the literature (see e.g.P erlo® and Salop,1985; Shaked and
Sutton,1982 ), the equilib rium pric e increasesw ith the d egree ofprod uc t d i®erentia-
tions.M oreover,the equilib rium couponingintensity increasesw ith s (since from (4 )
w e see that s = 9¸ 2k0(̧ ) and k00(̧ ) > 0 ). T he equilib rium red emptionrate, how -
ever,(w eakly) d ecreasesw ith s.Since only the consumersw ith transportationcosts
low er thanor equalto the reb ate r red eem their coupons,the red emptionrate equals
min[1;r=s]= min[1;1=3̧ ].T herefore,although more c onsumersrec eive a c oupon,a
smaller percentage ofthem red eem it.

Finally, from (2 ) w e get p = 6̧ k0(̧ ); and the equilib rium pro¯tsb ec ome ¦ =
p ¡¸p 2 =4 s¡k(̧ ) = 5̧ k0(̧ )¡k(̧ ). T hus,sellers' pro¯tsincrease w ith s (since ¸
increasesw ith s and @¦ =@¸ = 4k0(̧ ) + 5̧ k00(̧ ) > 0 ):T he intuitionissimple.As
s increases,it b ec omesmore d i± cult to attrac t c onsumersfrom the d istant loc ation.
Ascompetitionb ecomessofter,sellerscancharge higher prices.O nthe other hand ,
sellersincrease their c ouponinge®ort to motivate more consumersto sw itch stores.
Contrary to the ¯rst e®ec t,the latter fosterscompetition.How ever,the ¯rst e®ec t is
d ominant and thussellers'pro¯tsincrease.

Wenext analyze the e®ec t ofmarginalcouponingcostsonthe equilib rium outc ome.
Ask0(̧ ) increases, the curve KK shiftsto the left, w hile the curve PP remains
unchanged .Asa result, the equilib rium pric e and reb ate rise, w hile the c ouponing
intensityd ec reases.Infac t,ifthe marginalcost isprohib itivelyhigh,c ouponsw illnot
b e issued ,and sellersw illextrac t allthe surplusofthe localc onsumersbychargingthe
monopoly pric e v.Further,the equilib rium red emptionrate (w eakly) increasesw ith
the marginalcostsofcouponing.E venthough few er couponsare sent out,a higher
frac tionisred eemed b ec ause the reb ate o®ered ishigher.Finally,to stud y the e®ec t
ofanincrease ink0(̧ ) onsellers' pro¯ts, w e c onsid er the family ofcostsfunc tions
k(̧ ) = m ¸® ; ® > 3:O ur mod elc on̄rmsthe w ell-know nresult inthe informative
ad vertisingliterature: Sellers' pro¯tsincrease w henthe marginalcostsofcouponing
rise (see e.g.G rossmanand Shapiro,1984 ; P eters,1984 ; B ester and P etrakis,1995).
W hile anincrease inthe marginalcosts, and hence inthe totalc ostsofcouponing,
hasa negative d irec t e®ec t onpro¯ts,there isalso a positive strategic e®ec t: Sellers
red uc e their c ouponingintensityand thuscompetitionisrelaxed .T he strategic e®ec t
d ominatesthe d irec t e®ec t,and thussellers'pro¯tsincrease w hencouponingb ec omes
more expensive.T hus,inline w ith the literature,sellersw ould prefer c ouponingto
b e illegalinour mod eltoo.Summarizing,

P roposition5.a) Asthe d egree ofprod uc t d i®erentiationincreases, equilib rium
prices, reb ates, c ouponingintensity and sellers' pro¯tsincrease, w hile equilib rium
red emptionratesd ecrease.b )Asthe marginalcost ofcouponingincreases,equilib rium
prices,reb atesand red emptionratesincrease,w hile equilib rium couponingintensity
d ec reases. Further, equilib rium pro¯tsincrease w ith m ifthe couponingcostsare
k(̧ ) = m ¸® ; ® > 3:
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Finally,w e turnto the w elfare analysis.Since allconsumersbuyinequilib rium,and
prod uc tioncostsare zero,totalw elfare equalsgrossconsumersurplusminuscouponing
costs,i.e.SW = 2 (v¡k(̧ )):T henconsumersurplusisob tained bysub trac tingsellers'
totalpro¯ts,10 ¸k0(̧ )¡2 k(̧ ),from totalw elfare,i.e.

C S= 2 v¡10 ¸k0(̧ ) = 2 v¡10s=9¸ (5)

(since (2 a,b ,c ) implies¸k0(̧ ) = s=9¸).As¸ increasesw ith s; b oth c onsumer surplus
and w elfare d ec rease w ith the d egree ofprod uc t d i®erentiation.Since salespromotion
costsare soc ially w astefulinour mod el, totalw elfare ishigher w hensellersspend
lessoncouponing. Consumer surplusalso d ecreasesw ith s; asa higher d egree of
prod uc t d i®erentiationimpliessofter competition,and thushigher equilib rium prices.
M oreover,asmarginalcostsofcouponingincrease,c onsumersurplusd ec reases.Sellers
not only charge higher pric es, but also send few er c ouponsto the d istant loc ation.
Finally, to stud y how anincrease inthe marginalcost ofcouponing a®ec ts total
w elfare,w e c onsid er the familyofcost functionsk(̧ ) = m ¸® ; ® > 3:Asb oth marginal
and totalcost ofcouponingincrease,there isa negative d irec t e®ec t ontotalw elfare,
and a positive ind irec t e®ec t d ue to lessintensive salespromotion.T he d irec t e®ec t,
how ever,d ominatesand w elfare d ec reasesw ith m :Summarizing,

P roposition6.a)Consumer surplusand w elfare d ecrease w ith the d egree ofprod uc t
d i®erentiation. b ) Consumer surplusd ecreasesasthe marginalcost ofcouponing
increases. Further, totalw elfare d ec reasesw ith m w henthe couponing costsare
k(̧ ) = m ¸® ; ® > 3:

7.Conclusions

T hispaper analyzesthe sellers'salespromotionstrategiesinmarketsw here c onsumers
are uninformed ab out the pric escharged ind istant loc ationsor the pricesofother
b rand s. P izza stores, food d elivery, haird ressing, car and limousine services, d ry-
cleaningand laund ry,super- and mini-markets,vid eostoresand elec tronicsare typic al
examplesofmarketspresentinginformationaland loc ational(or d ue to b rand loyalty)
segmentation.Sellersinthese marketscanattrac t customersfrom d istant locations,or
from other b rand s,bytargetingcouponsto the customersoftheir rivals.18 Consumers
w ith low transportationcosts, or low b rand loyalty, w illsw itch store only ifthey

1 8T heanalysis ofthegrowingpaneldataonhousehold purchasebehaviorwiththehelp ofnew
advancedstatisticalproceduresallows r̄mstotargetcouponstoselectedconsumerswithconsiderable
accuracy.CatalinaM arketingCo.,Citicorp P.O .S.InformationServices,aswellassomemarketing
r̄msandretailchainstores,havecreatedcustomerdatabaseswhicharecurrentlyusedforamore
e®ectivetargetingofcoupons.M oreover,couponsaretargetedtoselectedcustomersviadirectmail.
Forinstance,Computerized M arketingTechnologies, Inc.and D onnelly M arketing(CarolW right
program)mailcouponstomillionsofselectedhouseholdseachyear(fordetailsseeSha®erandZ hang
(1 995)andthereferencestherein).
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rec eive a couponand also b elieve, or know , that the d isc ounted pric e charged at
the d istant store issu± ciently low er thanthe regular pric e at the home loc ation.
B y printingtheir regular pric e onthe coupon(coupon-ad vertising),sellershave the
optionto inform consumersat the d istant loc ationab out their und iscounted pric e at
no ad d itionalcost.It isshow nthat sellers' pro¯tsare higher w henthey d istribute
ord inary couponsinstead ofcoupon-ad vertising. How ever, anind ivid ualseller, by
low eringhisregular price and printingit onthe c oupons,canattrac t more customers
from hisrival'sloc ationand thusincrease hispro¯ts. Sellers¯nd themselvesina
P risoner'sDilemma.Inequilib rium,b oth sellerspromote their salesbysend ingout
c oupon-ad vertisingalone and ,asa result,their pro¯tsare low er.

O ur mod elpred ic tsthat ord inary c ouponsshould not b e observed inlocationally
and informationally segmented marketsw here the c ouponsare issued by the sellers
themselves. Clearly, c ouponsnot posting the regular pric e are oftend istributed in
real-w orld markets.O fcourse,one reasonisthat a large numb er ofcoupons(ab out
70 % ,ac c ord ingto NCH P romotionalServic es) are issued by manufac turersw ho sell
their good sthrough d istributionchannels.For obviouslegalreasons,those coupons
cannot have the pric e printed onthem.O fthe remaining30 % ofthe couponsthat are
issued by retailersor manufacturerssellingto c onsumersd irec tly,to the b est ofour
know led ge, there isno informationab out the usage ratesofcoupon-ad vertisingand
ord inary c oupons.Asmost ofthe reportsoncouponusage are prepared by c oupon
red emptionagentsor clearing houses, retailer-initiated c ouponpromotionsare not
includ ed inthose d atab asesb ec ause sellershard lyaskfor the servicesofthese agents.
Anempiricaltest ofour ¯nd ingsw illb e hard to c ond uc t untild ata onthe usage
ratesofvarioustypesofcouponsare available for those markets.Casualobservation,
how ever,revealsthat b oth ord inary c ouponsand c oupon-ad vertisingare d istributed
inthose markets.

O ne possible explanationfor the existence oford inaryc ouponscould b e that sellers
are c ollud inginanin̄nitely repeated market interac tion.T hiscollusionis,how ever,
partial,since sellerscould further increase their pro¯tsbynot issuingcouponsat all,
and b ehavingasmonopolistsintheir home loc ation.A b etter explanationmight b e
that sellers, by printing their regular price oncouponsw ith relatively large d ura-
tion,lose their °exib ility to mod ify those pric esifthey face rand om shocks,such as
unexpec ted d emand and c ost variations.Sellersthenprefer to issue c ouponso®ering
d iscountsasperc entages-o® the regular pric e.T hissub jec t isopento further research.
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Append ix
P roofofP roposition1:First,w e show that ansymmetric interior equilib rium satis̄ es
(2 a,b ,c ).Assume,for the moment,that c onsumersat inot rec eivingcouponsb elieve
that pej> pi;also,that pj> pi¡ri;i;j= A;B :We checkb elow that these assumptions
are ind eed satis̄ ed inequilib rium.T hen¯rm A solves(bysymmetry,B 'sproblem is
analogous),

max
pA;rA;̧ A

[pA(1¡¸B )+ pA¸B (1¡(pA¡(pB ¡rB ))=s (6)

+ ¸A(pA¡rA)(pB ¡(pA¡rA))=s¡k(̧ A):

T he ¯rst ord er c ond itions(focs) are

1¡¸B (2 pA¡(pB ¡rB ))=s+ ¸A(pB ¡2 (pA¡rA))=s = 0
¡̧ A(pB ¡2 (pA¡rA))=s = 0 (7)

(pA¡rA)(pB ¡(pA¡rA))=s¡k0(̧ A) = 0

Imposingsymmetry,i.e.xA = xB = x and usingthe rationalexpec tationshypothesis,
i.e.p eA = pA; p eB = pB ; w e ob tain(2 a,b ,c ).Note that allthe assumptionsmad e ab ove
are satis̄ ed .

We next show that the system (2 a,b ,c ) hasa unique interior solutionifand only
ifk0(1) > s=9 and k0(2 s=3v) < v2 =4 s: E quation(2 a) d e¯nesp1(̧ ) = 2 s=3̧ w ith
p01(̧ ) < 0 ; p1(0 ) = 1 and p1(1) = 2 s=3(curvePPinFigure 1).E quation(2 c ) d e¯nes
p 2 (̧ ) = (4 sk0(̧ ))0:5,w ith p02 (̧ ) > 0 ; p 2 (0 ) < 1 and p 2 (1) = (4 sk0(1))0:5 (curve KK ).
From Figure 1,it c anb e checked that p1(̧ ) and p 2 (̧ ) intersec t at aninterior point
such that p 6 v ifand onlyifthe ab ove c ond itionsare verī ed .

Finally,w e checkthat no ¯rm hasanincentive to d eviate.Assume ¯rm B follow s
the equilib rium strategy(p;r;¸):IfA d eviates,c onsumersat B not rec eivinga coupon
have no reasonto change their expec tations,asthey remainuninformed ofA'spric e.
Nor d o c onsumersat A have anyreasonto change their expec tationsab out B 'spric e.
We ¯rst checkA'sincentivesto d eviate bylow eringhispric e together w ithsome reb ate
and couponingintensity.T here are tw o c ases.First,pro¯tsfrom a d eviationsuch that
0:5p 6 pA 6 p are givenby

¦ A = pA(1¡¸)+ pA¸(1¡(pA¡0:5p)=s) (8)
+ ¸A(pA¡rA)(p¡(pA¡rA))=s¡k(̧ A):

Since these pro¯tsequalthose ofequation(7.1),it isobviousthat A c annot gainby
ad optingsuch a d eviation.Second ,ifA chargespA < 0:5p; thenhe ob tains

¦ A = pA + ¸A(pA¡rA)(p¡(pA¡rA))=s¡k(̧ A): (9)

Firm A w ould optimallyset (pA¡rA) = 0:5p:T hen@¦ A=@¸A = 0 red ucesto p 2 =4 s =
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k0(̧ A):T hus,A w ould optimallychoose ¸A = ¸:To c omplete the argument,note that
@¦ A=@pA = 1 > 0 ; i.e. pro¯tsd ec rease asthe price falls.Consequently,A w ould
optimallyset pA = 0:5p; w hich isnot a pro¯table d eviation(see ab ove).T herefore,A
c annot gainbylow eringhisprice.

We next checkA'sincentivesto raise itspric e.T henA'sd eviationpro¯tsare,

¦ A = pA(1¡¸)(1¡(pA¡p)=s)+ pA¸(1¡(pA¡0:5p)=s) (10 )
+ ¸A(pA¡rA)(p¡(pA¡rA))=s¡k(̧ A):

SellerA w ould optimallyset (pA¡rA) = 0:5p:T hen@¦ A=@¸A = 0 red uc esto p 2 =4 s =
k0(̧ A):Again,A w ould optimally choose ¸A = ¸:Finally, it c anb e checked that
@¦ A=@pA = (p(1 + ¸)¡2 pA)=s < 0 ,i.e.pro¯tsd ec rease asthe pric e increases.Asa
result,A c annot gainbyraisingitsprice.T he proofisnow complete.

P roofofP roposition2 : T he ¯rst tw o stepsare similar to those inthe proofof
P roposition1,and w e w illnot repeat them here (for d etailssee M oraga and P etrakis,
1997). It remainsto show that no seller hasincentive to d eviate. Assume that B
follow sthe equilib rium strategy(p;r;¸)in(4 a,b ,c),w hile sellerA d eviatesbychoosing
pA 6= p.At thispoint,it isc rucialto c arefullyspec ify the expec tationsofconsumers
at B after sellerA'sd eviation.Consumersat B not rec eivinga coupond o not observe
anythingnew ;thus,their expec tationsremainunchanged .How ever,those c onsumers
at B gettinga couponfrom Ashould change their expec tationsw henever theyobserve
a reb ate d i®erent from the equilib rium one, i.e.rA 6= 0:5p:Infac t, they know that
seller A w illset hisreb ate inanoptimalmanner,w hich from the seller foc is, rA =
0:5(pA + p eA ¡p):B y c ond ucting a simple thought experiment, they c aninfer A's
regular pric e.19 T hisd emonstratesthat the out-of-equilib rium expec tationsofthose
c onsumersrec eivinga couponmust b e rational,i.e.p eA = pA:

First,A d eviatesbylow eringhispric e such that 0:5p 6 pA < p.T henhispro¯ts
are,

¦ A = pA(1¡¸)+ pA¸(1¡(pA¡0:5p)=s) (11)
+ ¸A(pA¡rA)(p¡(p eA¡rA))=s¡k(̧ A):

From our previousargument,peA = pA:Hence,the optimalreb ate must satisfy0:5p =
(pA¡rA):Further,the c ouponingintensityhasto satisfy@¦ A=@¸A = p 2 =4 s¡k0(̧ A) =
0 ;w hich implieş A = ¸:Asa result,@¦ A=@pA = 2 ¸(p¡pA)=s > 0 ;i.e.pro¯tsd ec rease
aspA d ec reases, thusseller A c annot gainby setting 0:5p 6 pA < p:Suppose next

1 9A ssumethatp=1 0 andr=5 intheequilibriumwithordinarycoupons.A ssume,further,that
consumers atB receiveacouponfrom A o®eringrA = 6: If,forinstance,theyform expectations
peA =1 2;thenthoseconsumers,usingthesellers'optimalrebaterule,rA = 0 :5(pA + peA ¡p),infer
thatpA mustequal1 0 :T hus,theirexpectationsarenotcorrect.T heonlybeliefsconsistentwiththeir
informationarethenpeA =1 1 :Infact,theoptimalrebateruleimpliesthatpA =1 1 ;thussatisfying
peA =pA:
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that A choosesa pric e such that pA < 0:5p:P ro¯tsare then,

¦ A = pA + (pA¡rA)̧ A(pB ¡(p eA¡rA))=s¡k(̧ A): (12 )

Asab ove,peA must equalpA;and thusrA satis̄ es0:5p = (pA¡rA):Also,@¦ A=@¸A = 0
impliesthat ¸A = ¸:Asa result,@¦ A=@pA = 1:5> 0:T hus,A w ould choose pA = 0:5p;
w hich cannot b e a pro¯table d eviation(see ab ove).

Finally,consid er that A raisesitspric e,pA > p.P ro¯tsare then

¦ A = pA(1¡¸B )+ pA¸B (1¡(pA¡(p eB ¡rB ))=s) (13)
+ (pA¡rA)̧ A(pB ¡(p eA¡rA))=s¡k(̧ A):

Asb efore,peA = pA:Note that these pro¯tsequalthose w here A d eviatesby choosing
0:5p 6 pA < p:T hus, the optimalreb ate and couponing intensity satisfy 0:5p =
(pA¡rA) and ¸A = ¸:T hen,@¦ A=@pA = 2 ¸(p¡pA)=s < 0 .T hisprovesthat A w ill
not raise hisprice.T he proofisnow complete.

P roofofP roposition3: Denote the optimalcouponing intensity w ith coupon-
ad vertisingas¸,w ith ord inary c ouponsas¸0; and und er perfec t informationas¸00.
T he ¯rms' pro¯tsare ¦ ; ¦ 0; and ¦ 00, respec tively. First, w e c ompare ¦ and ¦ 0:
From (2 a,b ,c ), ¦ = 5̧ k0(̧ )¡k(̧ ), and from (4 a,b ,c ), ¦ 0 = 3̧ 0k0(̧ 0)¡k(̧ 0):For
k(̧ ) = m ¸® ; ® > 3; w e have ¦ 0> ¦ ifand onlyif̧ 0®(3®¡1) > ¸®(5®¡1); or ¸0=¸ >
((5® ¡1)=(3® ¡1))1=®:Further,from (2 a,b ,c ) and (4 a,b ,c ),s = 9¸ 2k0(̧ ) = 4 ¸02k0(̧ 0):
T henfor k(̧ ) = m ¸®, w e have ¸0=¸ = (9=4 )®=(1+ ®):T herefore, ¦ 0 > ¦ ifand only
if2 :2 5 > ((5® ¡1)=(3® ¡1))(1+ ®)=®.T hisinequality isclearlysatis̄ ed for the c ase
® = 3:Further, since itsright-hand sid e isd ec reasingin®, it c anb e checked that
¦ 0> ¦ for all® > 3:

Sec ond , w e c ompare ¦ and ¦ 00:T he latter are ¦ 00 = (4 + ¸00)k0(̧ 00)¡k(̧ 00) (see
B P,1996):P roc eed ingasb efore,and giventhat ¸00satis̄ ess = 4 (1 + 0:5̧ 00)2k0(̧ 00),
one ob tainsthat ¦ > ¦ 00ifand onlyif

(5® ¡1)(2 + ¸)
2 ®
®+ 1¸

®(®¡1)
®+ 1 ¡3 2 ®

®+ 1 [® (4 + ¸ )̧ ®¡1¡¸®]> 0 ; (14 )

for all® > 3 and 0 < ¸ < 1:It isclear that inthe extreme case ¸ = 1; ¦ = ¦ 00.
B y plotting the left-hand sid e ofinequality (14 ), it iseasily seenthat it isalw ays
positive.

P roofofP roposition5: It only remainsto show that pro¯tsare d ec reasing in
m . For k(̧ ) = m ¸® ; ® > 3; w e have ¸ = (s=9®m )1=(1+ ®):P ro¯tsare then, ¦ =
m 1=(®+ 1)(5® ¡1)(s=9®)®=(®+ 1);w hich increasesw ith m :

P roofofP roposition6: It only remainsto show that w elfare isd ec reasinginm .
For k(̧ ) = m ¸® ; ® > 3; w e have SW = 2 v¡2 m (s=9®m )(®=1+ ®) (usingthe optimal
¸); w hich d ecreasesw ith m :
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tisingAge,Vol.63,4 1,1992 .

[13] Leclerc ,F.,and J .D.C.Little: \CanAd vertisingCopy M ake FSICouponsM ore
E ®ec tive?",J ournalofM arketingResearch 34 ,473-84 ,1997.

[14 ] Litw ak,D.: \W hat P ric e SalesG lory?",Supermarket Business, Vol.51,Nr.7,
J uly1996.

[15] M oraga, J .L.and E .P etrakis: \P romotingSalesthrough Couponsund er Im-
perfec t P ric e Information", U niversid ad CarlosIIId e M ad rid , Department of
E conomicsWorkingP aper 97-4 5,1997.

17



[16] Narasimhan,C.: \A P ric e Disc riminationT heory ofCoupons", M arketingSci-
ence 3,pp.12 8-14 7,1984 .

[17] Narasimhan,C.:\Competitive P romotionalStrategies",J ournalofBusiness61,
pp.4 2 7-4 4 9,1988.

[18] O skin,L.H.\Smart c ouponmarketing",Aftermarket B usiness, vol.103,No 10 ,
pp.1-4 ,1993.

[19] P erlo® S.and S.Salop: \E quilib rium w ith P rod uc t Di®erentiation",Review of
E conomic Stud ies52 ,pp.107{12 0 ,1985.

[2 0 ] P eters, M .: \R estric tionsonP ric e Ad vertising", J ournalofP oliticalE conomy
9 2 ,pp.472 -4 85,1984 .

[2 1] Sha®er, G .and Z.J .Zhang: \Competitive CouponTargeting", M arketingSci-
ence, 14 ,pp.395-4 16,1995.

[2 2 ] Shaked ,A.and J .Sutton: \R elaxingP ric e CompetitionT hrough P rod uc t Dif-
ferentiation",Review ofE conomic Stud ies4 9,pp.3-13,1982 .

[2 3] Shilony,Y .: \M ixed P ric inginO ligopoly", J ournalofE conomic T heory 14 ,pp.
373-388,1977.

[2 4 ] Schultz,D.E .,S.Tannenbaum,and R.F.Lauterb orn,Integrated M arketingCom-
munications,Lincolnw ood ,IL:NT C P ublishing,1993.

[2 5] Stahl,D.O .:\O ligopolistic P ricingand Ad vertising",J ournalofE conomic T he-
ory64 ,pp.162 -177,1994 .

[2 6] Stegeman,M .: \Ad vertisinginCompetitive M arkets",AmericanE conomic Re-
view 81,pp.2 10 -2 2 3,1991.

[2 7] Varian,H.R.:\A M od elofSales",AmericanE conomic Review 70,pp.651-659,
1980.

18


