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1_Irtrod ution

Cowporal vertigrg (or iNal cowpory isheirgexerdvely uxl rowad ayshy man
ulcturersan retaikrsto promote their ssks. Anedimatel 85 ofretaikbrs u=sd
imal cowporsin1991,accort irgto NCH P romotioralServices! Couporai vertidiry
isa hyoril sskspromotiontoolw ith the characterigrsofboth ol irary cowpors
arnt ad vertidgrg- Inpartcukr, couponad vertigrg ofenin Li esbhrart inBrmation
arh asprod ut characteridr s becation qua bity, guarartees etc , aswelas irbr-
mationabou regubr prees. At the sme time, it in i esa cowponthat o®ersa
d isourt o® the regukr prre_Due to the twoBl Fature ofiRal coupors the eRects
oftowonal vertigrgoncoramers behavior, rms grategesari market equilbria
carvot be exp hirel by the aral/gsofon irary cowpors or ofal vertigrgabre. As
the Eterature hasshow N there are varousirteractive e®ectsh etw eenthe couponar
the prirt ad vertimert? T his Bterature hasredrictel attertionto the cas w here
cowponad vertidrg corveyshrari inbrmationabre. However, casalob ervation
revealbthat couporsofenpos both the s Br'sregubr prie ari itsrebate3 So
fir, the Beratue haspatl Ktk attertonto coyponal vertidrg that corveysprre
inbrmation.

T he pupo< ofthispaper isto aralze s bspromotiors imano lcppo Bt market
w here corgmershave imperEt prie inbrmation. Corgmersare urinbrmed ab out
the prre charged at a d itart gore, ari canorly Barnthisprie either by veriurirg,
at @«me cod, to the d igart bcationyor rithey receive prre ad vertiemerts¥fom the
i itart < Br_0 nthe other hari ,coremerscankarnthe becallprre by vigtirgthe
home <ore at rv cost > |l oreover, cormmersare asamed to krew the €atuesoF

'See | amence and H ume (992); they ako repart that the number of maruEdiuers™ aupas
distributed by supemartets thraugh their onn advertising inserts (inad aoupas) inaessed 71 0%
fium 1990 11992 .| eclrcadl ittle (997) ripartthat gpprodmately 80 % ofthe over$ 5 bilian
val e ofaupas distributed intheU nited States inl 995 were delivered thrauch freestandingirserts
ES1s) in magezines and nenspepars, and thata aoupan in an S| often gppears within an adher-
tsmentH amnetal. (995)estimated thatoar8% ofadhertissaments in majar Kareen nenspepars
and magedines in1 991 were of the sales pramotianal adhertising §pe-

2| eclrc and | ittle (997) investicate whether the aatient of the print adhertisament it uenass
e eRectivaness of the aopan.- T hey Tound earimenttal evidence that the eccautiaal ae an the
print achertisamert can enhance brand attituce, as suggested by Sdulz etal. (993)-H an etal.
(995) dotain simi b results Torthe Kaean markets -

SFarinstanae, by Vvisiting ! eb sites Gudh as vWwvsaeaoUpas aon ar Wawhotooupas aom),
we dosene that oeraapas posting the regular price are wsLally aRered by pizza stores, carand
Emausine serviass, dry~deaning and undry sericss, et il areover, Gasual doservatian revess that
the same pe of elilars often sad, viadirectmail, aupanadvertising to asumers Mngin distat
neighbarhoocs -

4 Far a detai Bd desaription ofvarias methocs of sakes pramotian ussd by ™~ 1ms, see eg., Kotker
999).

SW e thus refer 1o a laatically segnented market. T he same analysis, honever, goplies o a
marketthatis ssgnatied due toasumas brand byalty_ | ofe that the key ature in auranalysis
is the informatianal ssgnatation of the market.



althe brari so®ered INthe market . Sekrscanattract cormmersfom the rvalls
bcationby = irgou cowporsw ith, or w ithout, al vertigrg their regulr prre on
the coyponL T hat is = Brscanisse two typesoftowpors (i) orl irary colpors ie.
cowporsamp yoRerirga d isourt,art (i) couponad vertidry, ie-cowporsin Li irg
price adl verti@mens. Both typesofowpors<rve asa prie ( isrimirationdevie 8
How ever, coyponal vertigrg al corveyspre inbrmatiory a rok oftowporsthat
hasheenregkctel inthe Eterature. Note that, rfithe cogsofissargarn hari lirg
cowporsare the same asthe cogsofad vertigrg, a coupoal vertigrgo®erirga zero
rebate isequiva krt to prre al vertigrg-

0 ur paper isthusrehtel to two grari softhe sskspromotion kterature . T he
“rg isthe Eterature oncowporsasprie d isrimirationNd evieswuier perkt price
inBrmation. Narasimhan(1984) arabzesthe cas ofa competitive rm,w hilk B eser
arnt Petrakis(BP )(1996) ari Sha®er ari Zharg (1995) corsl er o igppo k& markets
w here corgumersare ( Berertiated w ith repect to therbrari byakyor bcation. T he
<con isthe Eerature onad vertigrguder mperkt pree iNbrmation Stegeman
(1991) gui esprre art prod ut ad vertigrg ina competitive market - Ina moropoly
mod el Beder (1995) cordi ersprre al vertigrg, ari Camiral (1996) sul kesprre
al vertidrgan coworirg inthe prere ofimperkct cog imbrmation Stah1(1994)
art Peters(1984) aralze a homogereousin usry urier mperfct brard ari prre
inbrmatiory w hik Narashman(1988) ari Beger ari Petrakis(BP )(1995) aralze
prre ad vertigrg inbcatiorally (or d Le to brari byaky) fgnertel markets. W ith
the exxeptionofCamiral (1996), the eRectsoftoporsar prre ad vertidrg have
bheenarabzel INgparate gream sinthe s kspromotonliterature -

0 ur mod elcomb iresthese tw o grari sofiliterature by irvegicatirg rmscowpon
irggrategesan market equibria ima bcatorally (@sirB P ,1996) art iNbrmation
aly (@asinBP,1995) gnertel market . INad ( tbon our mperkt pree iINBrmationN
Famework albw susto cordl er price al vertidrg, coyponad vertigrg ari orl irary
coporsamulareousl/. We dhow that a s/mmetrc pure drategy equilb rium exags
w herever the < Ibrsare albw el to ( igrib ute either couyporal vertigrgabre,or ort ¢
rary cowporsabre, or both typesoftowporsamularsousl/. Inequibrium , < Brs
alays=rn ou cowporsto the ¢ idart bcationto attract corgmersfom their ri
vaE markets anl thusinreas their pro tshyprke d isrimiratirgb etw eencowpon
holersari ronholers

Conrtraryto the prie ad vertidirg Bterature w here price red utiorsare temporary,’

6Seeeg.ll arasimhan (984), Camiral ( 996), B esterand P etrakis ( 996), and She®rand’ hang
((995). In this ee, apas Bster ampetiion- Capas may abo motivete retail partidpation
in price pranatias ¢ astnerad i ess, 1991 ), ar aeate switthing assts under repeatied purdieses
@ aarjee ad Sunmears, 198 7;Caminalad !l atuites, 1990 ). Catrary O the  1stcase, aampetitian
is now relexed.-

“Far eampk, in Shikny (977), Varian (980), | arasimhen (988), ad B ester ad P etrakis
(995), the anly synmetric adhertising equiibrium is in mided strateges.- T he intuitian is thatan
individual sellercan gain by advertising his price anly ifhe aears a baerprice then his nal's. 0 bv-



s kspromotiorsare permarert w hencarried out through cowporad vertigrgor or-
{ irary coupors? Asallour equilb ria are inpure drategies < lbrsa b ayso®er price
d iIsourtshy d idrbuirg cowporsto the cormmersind itart becatiors. | oreover,
iNnthe cowponad vertigrgequilb rium , the < Ibrs regubr priesare ab permarertly
ad vertiwd - Irteresirgly, asequibrium rebatesare pogtive, < rsw illrever €ni
ou prre ai vertiemenisifthey are ab B to promote their s ksthrough cowpors. T his
resuk ho I sevenifthe cogsofissurgan hari rgcoworsare higher thanthe price
al vertigrgcods. T herebre, our prel ctionisthat price ad vertigrgshoull rot bhe ob-
<rvel iINbcatiorallyan iNBrmatiora By gnertel marketsurkssthe al vertigryg
codsare bwv eroudh-

Sclkrs pro tsare higher inthe orl irary couponequilb rium thaninthe coypon
ad vertigrgequilb riun ,ari the htter are higher thaninthe equilb rium urler perft
prre inNbrmatioN(@asirB P ,1996) . Ascowponal vertigrgeorveysprie inbrmaton it
i ecreasirnbrmatioralagmmetriesamorgcorgamersan thustgerscompetitiorn
E quilbriun prres rebates ari cowporirg irtersty are bwver whenz Brssn ou
cowponad vertidrg rather thanort irary cowpors. 0 bviously, itoremersare fily
iNnbrmel about a Mprresinthe market, therequilb rium prces rebatesari cowporirg
inerwty are bwer thanurder mperfet prre iNbrmation

H<=Ersare abvel to £ ou both typesoftowpors we sow that they pro-
mote their 2 ksby( igrb uirgoriy/cowponal vertigrg imnequil rium _ Ineed ,0 kN
(1993), iNhisguil elires®r gnart coyponmarketirg, al viesretaikrsto prirt the reg
ulr price onthe coypontogether w ith the certso® d isourt - T he = Ibrswoul preEr
to ¢ igribute orl irary coyporsabre, Sne iNthisw ay their pro tsare higher - How -
ever,anin vil tals r,byad vertigrghisreguhbr prie (b el eso®erirga rebate) in
thed igart becationcangea b uaressfom hisrivalani thusinrea hispro ts.Sell
ers n them= Vesirto a P rimrer'sDikmma Stuationarl hene attainbwer pro ts
inequilb riun _T hereBre, our aral/aspre! rtsthat ord irary coyporsshoul rot be
ob=rvel iNmarketspreriirg bcatioralasweBasinbrmatioralsgnertation

T he red ofthe paper isorqarezel astbw s.Sectior? desribesthemod el Section
3an Sectiond characteree the smmetrc pure grategy equilb ria w hen< Brsare
albwel to =ri ou cowpoad vertigrgabre ani ort irarycowporsabre, repectively.
Sectond a® comparesthe above two market equilbria ari the equilb rium wrier
perfct prre inbrmaton SectionN5 exterd sthe modelby albw rg < Brsto isse
b oth typesofowporsan show sthat, iNnequilb rium , < krs=n ex Lavelycoypon

asly, this anotbe smulzneasly Ul Tied fTarall selers in a symmetric pure strategy ec ibrium .
T his Fterature gves adyramic inepretation 1o the mided strategy equi ibriaarguing thattemparal
price disparsian caaurs @ eadh stare \ariss its price oer time).

8} aoording to Katker (994), many praducts sudh as sofediinks and careak are pamarently an
sak. L ithak ( 996) rparts thatforsame product Gategaries, price reductias have becone the nam
ad saks at the everyday price the rarity. W ad W ide W éb aupas is an exampke of permanertt
promctias sinee aasumears can print and use than at any manent. 0 skin ( 993), who provides
gudelines Toramartaaupan marketing, sugpssts thatthe sellbers shauld send aupars, viadirecemail,
oerand oeragain so that the new aapan amives justbefore the dd ae exires.
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al vertidrg.- Section6 cortairscomparative datcsarn welire reauls. Section7
corn i es. ABthe prootBare rebkaated to the Apperi px-

2 . Themodel

AsinBeder anl Petrakis (1996), we cordal er a market with two rms A ani B,
bcated INd Berert regors. Firmsprod uwe a homogereousgpod at zero cog - T he
reighorhood ofeach mm isirnabitel by a urit massoftorgmersw ho have urit
demarisart a commonrervatoNutility v > 0:A corgmer jcancog kssly vidgt
the dore at hishome bcatbn bu InNusa trarwortatbncod s; > 0 to viat the
i igars gore, where s isuTbm b/ d rbued on(0;S]:To avoll bcalmorwpo ks
asume that v> S; ie._trargortationcogsare rot too high.-

Corsmersare aw are ofthe exaterue,characterigsc sard avaihb ilityofhoth gol s
art can karnat rv cos the prie charged at their home becation. Corgmersare
uirnbrmed abou the prre charged at the d igart becationy ari canorly karnthis
prie either by verturirgto the § idart gore at a certaincog, or rfthe { itart <z r
al vertieshisprre. Firmscanpromote therr stksby d krb utirgcowpors intheir
rivaB regors. Unier or mperket prre imnbrmaton<ttirg, < @Brscanise two
typesoftoypors (i) cowponad vertidry, ie-cowporsthat o®er a rebate ard , at the
s|ume time, ad verti® the regulbr pree, ard (if) ord irary coupors ie . coyporsthat
orly o®er a ( isoun . Both typesofopors=rve asa price ( isrimirationd evice®
as<zBrscancharg  Rerert prresto cormmers¥om ( igint bcatibrs. Colpon
al vertidgrga b rvesasa vehi Bto traren it prre inBrmatiornas rmsirnbrm ( igart
corgmersabou their regubr prres. Note that a couporad vertigrg o®erirga zero
rebate isequiva krt to pure prie al vertigrg-

Formall, <Ir i1 risou cowporsto a Faction, ; 2 [0;1] ofthe coremersat
bcationj, o®erirga rebate r; onhisregubr prce p;;0 6 r6 p; i= A;B 2° W ithout
bssofererality, Bt 0 6 p; 6 v; 1= A;B -Sine in vl taltraryortationcogsare
uob ervab E, | j repreristhe probab ility that ary corgumer inregon j receivesa
cowpon. Corgmersinregon jreceivirga cotpon®om m icanbuy the good at
pree p; i i, whik the res have to pay pi-To reach a Factonoftorsmers,, a
<Br inusa cod k(,)-Folbw irgthe Kterature (®e e g- B utters 1977 6 rossnan
ara Shapiro, 1984 ; BP, 1995, 1996), we asgme that k(¢ isinreadryg, corvexan

k)= 03

%} s in B ester ad P etrakds (996), Camiral (996), | arashiman (984) ad SheRerand I hang
(995).
0 1t be ded<ed thatin aurmackel sellbers cannotinaresse theirpro s by distributing aaupas
o thaeirhane bcatias.
1) ote thatwe impidtly sssume thatprinting the price an aaapan hes noextraasst, i . aoupa-
ad\ertising and adinary aupas are equally astly.



3.CowonAl vertiargt quilb rium

INnthissctonwe asame that < Ekrscanorly € ou cowporal vertigrg- Firms
compete inthe market by amularsousl/choogrgtherr prres reh atesan irtersgties
oftowporirg- Let X;= (iri.i); 1= A;B dervte = Ibr rsmarketirg grategy-F irm
ichoossx;to maxinke itspro tstakirgasgivenitsrivalsdrategy.

We rd determire rm Fsdemardt ar pro ts. We ¢ tirguish fu typesofF
buers_.Fird, a corgmer bcatel at A receivirga couponad vertigrgfom B karrs
~rm B "sregubr price ari rebate . He thenb uysat hishome gore fpa6 ps §irs + S
ari v> pa:-Secord,acorgmer at A rot receivirg rm B "scowponpuchasesat A
wherever pa 6 pg + sari v> pa;Wwhere pj isthe prre he expectsto he charged at
gore B - Third ,a cormmer at B havirga cotponfom A Barrs rm A’'sprie ani
rebate. He s itchesgore arn buysat A ifpa §ra+t S6 pg ar v> pa grat s:
Firall,acorgmer at B rot receivirga couporvfom Abuysat sore A ifp&,+ S6 pg
ard v> p& + s;where p, iIshisexpectel prieat A_.Then rm A'spro tsare:

Ya Y YaYa
' ) _ i, s _PaiPs.
1 AXasXe) = pa i .)max 0;min 1 j = ;1 @
Ya Y ) ] Ya¥a
¥ papmax 0;min 1 oAl Gs i rB);1
+ Ma ira). amax 0:min PB4 (p_A d rA);V d (p’f er);1
v o %S Y% S
+ pal i.a)max 0;min P g'pA;V :_SpA;l i k( A):

By smmetry, rm B "spro tsare givenby anarabgusexpresson.We sha Bre-
drrt attertonto s/mmetre Nash-equilb ria w here uninbrmel corgmersartc pate
correct b/ the prrescharged by thed itart rm .

De ritionl _ A pair ofmarketirg grateges (Xx; X5 ) isa s/mmetrc pure grategy
equilb rium (D) ; (X5 X5 > | X X7 ralbG6 X5, 16 F L j= A B; (i) X) = Xg;
ard (i) p§5= p5; 1= A/B:

Coni itoN(i) stysthat each marketirggrategy isa b es-rep b/to the rivals.Coni ¢
tioN(il) mposkssmmetry.Firal, cori it bN(iil) requirescorgmers prre expecta-
tiorsto he il B inequilbrium _Let x= (p;r;,) d erote the smmetr equilb rium
market grategy-T he T bw irgP ropogtiorcharacteresthe irteror equilb rium w ith
cowponad vertigrgan provil escon torsr tsexatene.

P ropogationl . iz Erspromote therr stksby £l irgou coypoad vertigrg, a
uriqLe irterior smmetrc pure srategy equilb rium® exigsifan orly if@) K1) >

12\ e are urebk 1O proe, ardproe, the existance of an ssymmetric pure strategy ecp ibrium
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9 ant () KQs=3) < V!=45. T hisequibb riun isgvenby the urigLe o Ltionto
the Tbw i'gs/dem ofequators

p=1253; r=05; p'=45=K(): Qabg)

Inequib rium , a Factonminl;1=3 Joftorsmersred eem their coyporsat the 1 is
tart gore,w hik the red b uy fom their home gore at the regubr prre.

T he equilb rium prre ard cowponal vertigrg irterdgty are siow NninFigue 1 _T he
dow rward -sbpirgcuve PP eprtsequatibn( a) ari the wpwart -sbpirgc uve KK
deprtsequatioN(c)- T he irtersctionofthes two curvesprovil esthe equilb rium
prre ari couwponad vertidry irterdty (poirt E)- The rok that cori itiors (@) an
() p by ingararteeirganirterior © Ltbncaneasil/be seninFigue 1 53

<irmrt guel here>

T he #ct that a pue drategy equilbrium exdgswhenz EBrs<n ou cowpon
al vertidrg sugepdsthat sskspromotiorsare permarert urder imperft pree iR
Prmation. T hiscortragsw ith the exagirg Eerature w here s ks promotiorsare
temporary?* Inthis Eterature a pure srategy equilb rium Filsto exdig an the equi
brium INmbel grategesisinterpretel asrfeach gore were varyirg itsprre over
tme. INnthis<re, stkspromotiors cgererate temporalprce ( ipersoNnas zkrs
ad vertie their prresoriyw ith @me probab ility at each ( ate -

Inequilb rium the rebate isgrrtl/pogtive ani , inpartc ulkr, eque Bha lithe reg
ubr prie I® Asa coypono®erirgzero rebate isequiva brt to pure price al vertisirg
inour mod ell P ropogtioNl prel ctsthat pure prre ad vertigrg soul rot be ob-
<rvel INmarketsw ith both inNBrmatioralar becatoral(e g-d e to brari byalky)
fgnertaton

0 re might arg.e, how ever, that hari Ergcouwonad vertigrggereratesextra coss
Tr the < Ibr,ani thus<n irgou prie al vertiemerisisagi cartlycheaper than
lidrbuirg coypors (ke eg- Camiral 1996). k canbe show Nnthat rfthe prie

in te greral ceee. 1N a andidate asymmetric ecuilibrium, ifpy < s then it must abko hod
tat A < .5 ;thatis, the selerwith the higher price must distribute mare caupatradvertising-
A rnumber of smulAtias that we have aoducted wsing the fmilly of acoupaniing assts fTunctians,
KC)=m_,2%; a _ 2; indcaie that the eboe aditias carnot hod simulierneasly, and thus an
asymmetric ecuiibium B E toedst.

13 CEarly, ifmargnal coupaiing asts are 1o by, sellers will set | = =1 ;whik, ifthey are o
high, sellers will dharge p = v 1o gppropriate the entire hane asumers™suphs (With arwithaut
sading autaapas to the distant batian)-

14SeeShikny (977), B utlers (977), V arian (980 ), arasimhen (988, Stahl (994) and B ester
and P etialds (995).

15T his is due 1o aur sssumption that trarspartation asts are unifomly distributed . 1t can be
daded tat ifthis distribution is bissed tonarcs bwtrangpartatiar-ast asumears €g- s is dis-
tributed epaentially), the eguilibium rebate is Ess than halfthe regulbarprice-
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al vertigrg cogsare muh bwer thanthe couponad vertigrg cogs the marketirg
drategesof? ropogtionl w illro breer corgitue anequilb rium , provi el that the
cogsoftoporirgare sk ciertlycorvex. Cordl er anexteriel mod ellw here = Ikrs
can<kr ou both pure prce ad vertigrgari coyponal vertidryg.- Let the ad vertigrg
codshe ka(() = zk(,); 0 6 £ < 1:Note rg that prre alvertigrgari coypors
carrot coexas ina smmetre pure grategy equilb rium _T he irtuitionisamp by that
byad vertigrg hisprice, a < Ir canattract corgmers¥om the ( igart bcationorly
ifhe o®ersa bwer price thanhisrivals. T hishow ever carrot happenamukareously
Pr allithe = Brsina smmetrc pure drategy equilbrium (xe BP, 1995 - Now 1f*
isst certl/snall anin v LelsBr may i it pro tab B to deviate by bwerirg
hisprre ari ad vertigrgthe bwer prre to althe corgmersat the d idart becation
k canbe show nthat, rfithe equilb rium cowponiry irterwty isrot too hidh, scth a
devintiorw illbepro tab E Brthe = Br_T henthe marketirgsrategesinP ropogtion
1 carvot be sdaired asanequilb rium iNthe exteriel mod ell

4 _T he equilbrium w ith ord rary cowpors

Assme row that < Eerscaronlypromote their s ksby il irgout ort irary couypors.
We rddetermire <IBr A'spro ts. Aspreviousl, Bur d Rerert goypsofRoramers
canbe d itirguisel - A corgmer at A recevirg rm B 'scowpon Barrsorly the
rehate o®ered by rm B _Hebuysat Afpa6 pg irs + Sar v> pa:Acorsmer at
Aot receivirg rm B "scowponpurchassat hishome sore w hergver pa 6 p§ + sard
V> pa-Acorgmer at B who receivesa coypornfom A orly Barrsthe reb ate o®ered
by m A_He s itchessore ari buysat A fpS ira+t s6 pg art v> p4 ira+t S-
Firall,acorgmer at B rot receivirg rm A'scowponb uysat A ifpi,+ s6 pg ari
v> pi+ siFirm A’spro tsare then

% ¥ . Y%
I : = i “mi _ PAaiPs.
1 AXa;Xs)= pa i.g)max O;min 1 j < -1 3
Ya Ya PR 3
+ pa,s Max O;minlipAl _;3 i)
7 & YaYa
- 1 e r V i e =r
+ QA ira).amax 0;miN Pe '(pgA 1 A); |(pg i A);1
hoo Vi

+ pall i, a)max 0;min 28 ;pA;V iSpA;l i K( A):

Firm B "spro tsare arabgushy smmetry.T he Hbw irgpropostiorcharac ter-
zesthe equilb rium w ith ort irary cowpors.

Propostion? . IFzErspromote their stkbshy £ irgout orl irary coupors a
uriqLe smmetric irterior pure grategy equilb rium exigsifant orly iflk{1) > s4;
an K{s=v) < v'=45._T hisequilb rium isgvenby the @ Ltbnto the T v irgs/gem

Ve



ofequators

p=35.; r=05; p'=ts= K(): Capg)

INnequibrium, a Factonmiryl;1=2 . Joftoramersrel eem cowporsat the ¢ itart
gore, w hik the res b uy fom their home dore at the reguhkr prce .

INnFigure 1, the equilb rium prce art cowporiryg irterdty are gvenby the irter-
scttibnoRuvesPPPart KK (poirt E9 .t quation(a) isiepictel by PP, w hik
KK reprerisequatbn(c), w hich isthe sme as(¢) - Note that PP kesertirely
above PP.

Asinthe cowpoal vertigrgequilb rium , < Ibrsa b ayso®er pogtive reb atesthat
are eque Ito ha Mthe regulr price imequilb rium _Il oreover, s Bspromotiorsare rot
temporary, 9rie coyporso®erirgrebatesoccur iNa pure gsrategy equilb rium

k isirteregirg to compare our resuls (P ropostiorsl ard 2) with thoe un
der perkct prre inbrmatioN@BP, 1996) - T he equilb rium uier Tl iINBrmatonNis
charactereed by three equatiors (e their Propogtionl). T heir hg two equatiors
coini e with the correpon irgequatiorsofoth ofour equilbria - T he orly d Rer-
ene ksinthe rg equatort uer EiliNGrmation the equilbrium prie isgven
by,p= =0+ 05),whthisieprtel by PPPinFiguae 1 _.AskK K iscommonto all
cas E@inFigure 1 represristhe equilb rium prie anl ad vertidirg irersty urier
perfct prie inBrmatiorn Note Erther that P'P® kesenirel/beby PP.

Interesirgly, the equilb rium rebate equalshalifthe regubr pree (r = 0 o) un
der both mperket ari perft prre inbrmaton. Inalthex cas r ischonto
maxim ze the < Ir'spro tsobtaire! fom thos corsmersreceivirga cowpor Sine
cowponad vertigrga b corveysprre inbrmation thispart ofthe ma>am eatorprob--
Em irP ropogtionl istl ertca bto the correport irgore inB eser ant P etrakis(1996) -
0 nthe other harit ,a corgmer receivirganor irarycowpond oesrot karnthe regu
kr prie ofthe gpod - T henthe equilb rium  iIsourt equa Bha lifithe expectel reguhbr
pre - How ever, 9ne corgmersartc pate correct b/ the prre chargel at the d idart
bcation the ¢ isourt equalsha ifthe regubr price .-

Further,w e ob rve fom Figure 1 that equilb rium prresan cowporirgirtergties
are higher w herever price inbrmationisimperft (E® kesto the uhweg ofhoth E
an E%_0bviousl, mperkt inBrmationgereratesirnfrmatoralsgnertatbnan
thusrel wesprrecompetition Firmscarnthensr out coyporsto more corgmersat
the d igart gore w ithout havirgto cu their requbr prressb sartia By Irteresirghy,
the prre ¢ Rerertia b etw eenthe ort irary cowporsan the perfct prre inbrmation
equilbrium ( ecreassasmargiralcogsoftowporirgd ecreae (@as K{() ( ecreass
KK shifsto the rigit). Firmswith bver margralcodscan<r ou cowpors
to a biger Factionoftoramers anl thusi ecrea the iINBrmatoralsegnertation
ofthe market . InEct, ifthe margralcogsoftoworirg are sk ckertly bw , the
cowponad vertigrgequilb rium corvergesto that uri er illinbrmation. 0 nthe other
hari , the ort iranycowponequilb rium alaysirvo beshigher prresan al vertigrg

8



inerdtiesthanthe coyporai vertigrg equibrium (E kesto the uhwes oFEY.
T he inuitbnNisthat < Brs by ugargcowponal vertigrg irgeal oford irary coyporsg
real prre iNBrmation an thusred ue INBrmatoral€gnertatioNnan iNreas
competitoninthe market . T hento avoil a sb gartiallrel utionofthisregukr prie,
a < Eroptmally rel ueshisskspromotonNirtersty.

Firall,wecompare < ErsSpro tsinthe three equilbria .0 ur previousl IS ussbN
revea lbthat s Espromotioncogsare higher inthe ort irarny:-cowponequilb rium than
iNnthe coyonal vertigrg equilbrium; ari the ktter are higher thanthos uder
perkct prre inbrmation. T he same istrwe Br the regubr prcesar rebates w hik
the opposgite ho I sBr the s kspromotioninersvties. Asa resul, < IBbrs revernues(an
herue pro t9 are rot eaglycomparab b acrossequilbria. T he Tbw irgpropostion
comparesequilbrium pro ts®r a Emily oftod Entibrsthat iscommoninthe
Kterature _

Propostion3. Hk( ) = mn_%,® > 3, thenequilbrium pro tsare higher uer
ort irary cowporsthanur er couypoald vertidrg, ari the ktter are hidher thanuri er
perfct prre inbrmaton

T he INuitbNisthat asthe iINBrmationNavaikb kB inthe market iNreass < krs
fce srorger prie competition art thustypca By ob taimbwer pro ts. Note how ever
that, asthe market becomesmore inbrmel , there isal kssreel Br rmsto fen
onprie al s. Firaly, equilbrium pro tsuwier coyomnal vertidrg approach thos
uer perfct iNBrmatioNnasthe margirallcodg hecomessna ik w hik the equilb rium
pro tsurier orl irary coyporsak aysremainhigher -

5_A mod ellw ith couporad vertiargari ord irary coLpors

So #ir we have asamel that < Erscanpromote their s tksby < irgou either
cowponal vertigrgor ort irarycoyors.W e have serthat £ Brspro tsaretyprcally
higher w hertheyd itrib ute orl Irarycowors. A ratura lquesortheraries Hz Ibrs
canuxk both coyoral vertigrgarn on irary coypors w hat type(s ofcowporsw ill
bed ikribued iNnequilbrium?T he Tbw iIrgpropogtbNars ers

Proposatond - iz Brscansr out hothcoyonald vertigrgan on irarycowpors
to promote their s ks thenord irary couyporsw illbe rever be d igrbuted INnequilb-
riun _T he rigue smmetrr equilb rium INpure drategesisthe coyponal vertigry
equilbrium desrbel iINP ropogtionl 1

O u modelprel ctsthat ord irary coypors shoul rot be obrvel INmarkets
that are both bcatiorally ari inBrmatorally gnertel . Aswe have sen both

16T he proofofP ripasitian 4 is avei Bbe fram the authars pan regLest.



< EBrswoul earnhigher pro tsifthey coul agee to € ou orl irary coypors
abre_However,anin v tal<kr, by bwverirghisprrce ari inbrmirgcorgamers
at the rivafsbcatiornab ou thisrel ution isab k to attract more cugtomersan thus
inrease hispro ts. T hus w herever the rivald igrb utesort irary couporsa bre, the
< Br hasaninertive to £r ou coyomnal vertigrgto the d igart bcatobn Selbrs
i them=lesina P riorers Dikmma, ani thusobtainbwer pro tsinequilb rium -

Interegirgly, inthe uique smmetrc pure drategy equib rium , < Brssn ou
orly coponad vertigrg to the ¢ igart becationu T he iruitibnisasthvs. A le-
vaton¥om the equibrium marketirg drategy desrbel iNn(ap £) canordy be
pro tab B rfeg.<<Ibr A,who d ec il esto ri-out orl irary coyporsasw e ll rai®shis
regubr prre. Let pa & p) be hisregubr prre, ra the rebate o®ered INa coypon
al vertidgrg, ard rQ the rebate ofFanord irary coypon. The key to our argumert
ishow corgmers who uexpectel by receive anori irary coypory Brm their (out-
ofequilb rium) expectators py - INequibrium, thos corsmersexpect to receive
either a couponw ith the prie prirtel onit or rethirg- T hey receive, irgead , an
ort irary coyporw hith moreover o®ersa rebate d Rerert fom the equilb rium rebate.
Ratioralcorgmers however, krow that the i eviator ®ts tsrebate inanoptimal
marver Br ary regubr prre cho®mn Herne, tho® corgmersreceivirg anort irary
copon®rm ratoralou-ofequilbrium belleE an canthusinEr the regulbr price
Fom the rebate prirtel onthe coupon INfct, thes expectatorsare the orly \con
gdent” beleBhasd ontherr imMbrmaton. Inpartcubkr, a corgmer iNregonNB
receivirg anort irary couponob rvesr? arn canirr the equilbrium pre p; he
alb krow sthat < Ibr Aw illet optima By hisregubr prre ani rebate, takirgasgven
corsmersexpectatiorspé - T hat is the corgmer, krow irg < Ibr A'soptimalruk,
rQ = 05pa+ p% ip).cancoriut a simp B thoudht experimert ari irnér the orly
regubr prre pa that iscorggert w ith hisow NbheleB (e ab Totrote 19). T his
inturn imp kesthat cormmersreceivirg or irary cowporsb ehave inthe sime way
astho= recevirgcoyomnal vertidrg- Herne, ifF<r Ad i rot have aninertive
to deviate by raigrg hisprre inthe equilb rium w ith coyponal vertigryg, he d oes
rot have aninertive to inrea<e hisprce w hen=n irgou ort irary cowporseither .
T here®re, thisi eviationcarvot be pro tab k17

6_.Comparative gatrs

Figre 1 albwsusto ( erive comparative gatksresuks Br the coyponal vertigrg
equilb rium ofthe exteriel moieLWe rg gu ythe eRect ofthe d egee ofprod urt
i BererttioN(measrel by the e oftrarwortatiorscods s) onthe equilb rium

L7p rpasitian 4 holos true Tor other auteokecp ibrium belieB, too. Farinstance, itholos ifan-
sumers recEvingadinary agpas ae\ pessimists'', | - theybelleve tatelierA dargs the ider)
equi ibrium price under adinary aupas.- I'tako holks ifthose aasumers are\ qotimists™, i e they
belee tatselberA did notprintthe price an the caspan by mistake, butanly ifthe caupaiing asst
Unction is sut=dently aonvex.
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oucome. Aninreae NS shifsthe cuve PP to the rigt ard the KK to the
EE. Then infire w ith the Keratue (ke eg-Perb® ari Sabp, 1985; Shaked ari

Suton 1982 ), the equilbrium prie inreakesw ith the d egee ofprod ut ¢ Rererti-

tiors.ll oreover, the equilb rium cowporirg irterdty inNreaksw ith's (9rne fom ()
we e that = 9. 7K ) ann KX ) > 0). The equilbrium red emptionrate, how -

ever, (weakly) ( ecreasesw ith S. Sirnne oy the corgmersw ith trargortationcods
bw er thanor equa lto the rebate r rej eem their coupors the rel emptionrate equa s
mirpl;r=s]= mirpl;1=3 ]- T here®re, akhough more corgmersreceive a coLpory a
snalkr percertacge ofthem rej eem it -

Firall, fom Q) we get p = 6,K{); art the equikbrium pro tshecome ! =
pa.p=Etsik)=5K() ik.)-Thus << pro tsinreas with s (dne |
inreasswithsart @' =0, = 4K )+ 5 KA ) > 0):The inuttiboNnisgmpk. As
S inrea<es it becomesmore d & cuk to attract coremers¥om the ¢ igart bcation
Ascompetitionb ecomesfer, = Brscancharge higher prres. 0 nthe other hara,
< EBrsinreas ther coyporirg e®ort to motivate more corgmersto s itch gores.
Conrtrary to the ra e®ect, the htter Herscompetitiorn. However, the rg e®ect is
domirart ari thus<Irs pro tsinreas.

We rext aralze the eRect ofmargirak ouponirgcogsornthe equilb rium outcome -
AsK{,) inreass the cuve KK shifsto the EF, whik the cuve PP remairs
unhargel - Asa resul, the equibrium prre ari rebate ri, w hik the coyponrirg
inervty( ecreaks. INnfct, rfthe margralcos isprohi itive b/ high, cowporsw illrot
beissel ,arn krsw illextract alithe surp Lisofthe bcakorgmersbychargirgthe
morwpo by prre v._ Futher, the equilb rium rel emptionrate (weakly) inreaksw ith
the margralcogsoftowporirg- £ venthough Ewer coporsare <rt ou, a higher
Factionisrel eemel becauk the rebate o®erel ishigher _Firall, to Ul y the eRect
ofaninreas INK{) on<kr< pro ts we cord er the Emily oftogs Entiors
k()=m.% ® > 3:0u moielconmsthe welkrow Nresuk inthe iNBrmative
al vertidry terature: Selbrs pro tsinrea w henthe margiralcogsoftoyorirg
ri (e eg-6 rossnanari Shapiro, 1984 ; Peters 1984 ; Beder ari Petrakis 1995) .
W hik aninrea iNnthe margiralcods ar herne iNthe totalcogsoftoyoniryg,
hasa recative ( irect eRect onpro ts there isa a podtive drategr e®ect: Selkbrs
red ue their coporirg irterdgty ari thuscompetitionisreboel - T he dratege ePect
i omiratesthed irect e®Rect,ari thusIbrs pro tsinreas w herxoyorirghecomes
more experave. T hus iNnlire w ith the Eerature, < Brswoul pre®r coporirg to
be ilkag linour mod eltoo - Summark iryg,

P ropogatibn5.a) Asthe degee ofprod ut  Berertatbn inreaks equilb rium
pries rebates cowporirg irtervty ari <IBrs pro tsinreae, w hik equilb rium
red emptiornrates] ecrea -b) Asthe margrakos ooy onrirginreass equilb rium
prres rebatesari red emptionratesinreas, w hik equilb rium cowporirg irtersaty
lecreaes. Further, equilbrium pro tsinrea with m rfthe coporirgcogsare

k(()=m.,% 0> 3
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Firal,wetunto thewelfire aral/gs. Sineakorgmersy wy irequilb rium ,an
prod uwtorrodsare zero, tota v e lire equa Bgosscorgmer suap Lism iruscowporirg
codsie-SN = 2 (v ik(,)):Therctorgmer sup Lsisob taired by sbtractirgzikrs
totallpro t5 10, K{,) i 2 k( ), fom totalwelfire, ie.

CS=12vill, K()=12v 109, @)

(@ne Qapg) imples K )= 59,).As, inreaswsw ith S; both cormmer sup Ls
art wellire d ecreae w ith the d egee ofprod ut d Rerertiat b Sine s kspromotionN
codsare ¢l wagefil inour mod el totallwelre ishiger w hen< Ikrs fen
Essoncoworirg- Coramer suplsab decreaesw ith S; asa higher degee oF
prod ut d BerertatonNimp kesoter competition arn thushigher equilb rium pres.
I oreover,asmargira kogsofoworirginreas,corgmer sup Lsl ecreasks. Selbrs
rot orly charge higher prres bu al® =i Ewver cowporsto the d idarnt becation
Firall, to Uy how aninreae INthe margralcog ofcowporirg akects total
we Mire,we cordl er the fmilyoog Bntiorsk( )= m .%;® > 3:Asbothmargral
an totallcod oftoponrirg inrea<k, there isa reqative  irect eRect ontota lw e Mre,
art a pogtive intirect eRect ( Le to kssirterave sskspromotion T he ( irect e®ect,
how ever, d om iratesary welfire { ecreasw ith m -Summare irg,

P ropostion6.a) Corgmer sup Lisari weMre d ecreae w ith the d egee ofprod uct
§ Berertiatiorn. b) Cormmer sup Lsi ecreaksasthe margralcog oftowporirg
inreaks. Futher, totalwelre decreaesw ith m whenthe coyponirg cogsare

k(()=m.,% 0> 3

7-Con L=ors

T hispaper arabzesthe < Ibrs s Espromotondrategesinmarketsw here corgmers
are urirnbrmed abou the prreschargel INd ikart becatorsor the prresofother
brardis. P kza gores Bod delvery, hairl ressrg, car ari Imoudre srvies ( ry
¢ Barirgan huniry, aper- arn mirkmarkets vil eosoresarni ekctrorrsare typral
examp ksofmarketspreriirginbrmatioralarn becatioral(ord te to brari byalky)
fgnertaton Se brsinthes marketscarattract c ugomersfom d idart becators or
fom other brar sbytarcetirgcouporsto the c usomersoftheir rivalkl® Corgmers
with bw trarsortatbncods or bw brard byalky, w ill s itch gore orly ifthey

18T he analysis of the groning parel data an hausahold purdnese baaviar with the help of new
ahancd statisticalproedurss allbons s totargetaoupas tosekbected asumeaers with aasidersbe
acurey.- Catalimall arketing Co, Citiaap P 0 S _Informatian Seriass, as well as same marketing
“1mms and retal dan stares, hae aesated asstoner databesss Wwhidh are aunaitly used framare
eRective taxgetingofFaupas.- il aeoer, apas are targeted o sebcted astomears viadirectmal.
Forinstance, Canputerized |l arketing T ednadloges, Inc. and D arelly Il aketing Caol W right
pragam)mail aaupas tomi lias ofselected hausshdlcs eedh year ordetal b see ShaRerand . hang
(995)ad te rebrancs tharein).
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receive a coyponart al® beleve, or krow , that the ¢ isourtel prre charged at
the { itart dore issk ciertly bwver thanthe regulkr prrce at the home bcatiorn
By prirtirg their regubr prre onthe coypon(Cowponad vertidry), < Brshave the
optionto iNbrm corgmersat the d igart bcationabou their un iIsourtel prre at
r ald tbralcog . k issow Nthat < Brs pro tsare higher w henthey d istrib ue
orl irary cowporsirgeal ofrouponad vertigrg- However, anin v tal zir, by
bw erirg hisreguhr prre art prirtirg it onthe couyporsy canattract more cugomers
fom hisrivals bcationan thusinreas hispro ts. Selkrs n them=klesina
Priorer'sDikmma. Inequilbrium, both <= EBrspromote their tksby <ni irgou
cowponal vertigrgabre an , asa resul, their pro tsare bwer.

0 ur mod ellpred ctsthat onl irary coyporsshoul rot be obh<ervel INbcatoraly
ant inbrmatioraly £gnertel marketsw here the colporsare issel by the < Ibrs
them=les. C karly, colporsrot posirgthe regukr prre are ofend igrb uel IN
reallworl markets. 0 ftour=, ore rea®@nisthat a hrge runber oftoypors (@b ou
A% ,accord irgto NCH P romotiorallServres are isgsel by marufctuerswho <M
their gpod sthrough ( igrb utioncharre k. For obvious kEap lrearyg thos coyors
carvot have the prie prirtel onthem .0 fthe remairirg 3% ofthe coyporsthat are
issel by retaikbrsor marufctuers< lirgto cormmersd rect by, to the bes ofour
krow Bl ¢, there iIsro iNBrmatioNnab ou the usee ratesoftowponal vertidrg arn
ortl irary colpors. Asmog ofthe reportsoncolponNuUsce are preparel by coypon
rel emptionagerisor ¢ karirg houss retaikr-irntiatel coyponpromotiorsare rot
inbiel iNthox ( atabaksh ecaus < Brshart by ad Br the ®rviesofthes agens.
Anempircalted ofor niirgswillbe hard to cornut unildata onthe uag
ratesofvaroustypesoftowporsare availbb B Br thos markets. Casa lob ®rvation
how ever, revea that b oth ort Iirary coyporsarn couponad vertigrgare d itrib uted
iNnthox markets.

0 re possb b e>p hratorybr the exagernie ofort irarycoyorscoul be that = krs
are colli ing inanin ritely repeatel market irteraction. T hisco Wb Nis how ever,
partial Sne = Brscoul Erther inreae their pro tshy rot issuirgcowporsat all
arn behavirgasmoroepo igsintheir home bcation A better exp hratbnmigt be
that = Irs by prirtirg their regubr pree oncoworsw ith rehtively hrge ( ura-
tion b= their °ex ifity to mod iy tho= prresifthey fce rarnom shocks srh as
ue>pectel demard ard cod variators. Sekrsthenpre®r to isse colporso®eriry
§ Isourtsaspercertageso® the regubr prre . T hissb pct isopento Erther rearch .
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Appen X

P roofofP ropogtionl: Fird,we show that angmmetrk irteror equilbrium stises
Qap £)-Asmme, Br the momert, that corgmersat 1rot receivirgcolporshelieve
that p§> pi;al,that p> piiars EJ= A;B :Wecheckbebw that thes asamptiors
are ineel stisel iNequilbrium .Then Mm A les(by smmetry, B "sprob km is
arabguy,

max [pa i.8)* pa.e i @ai@s irs))S ©

pPArAL A

+ . aQa ira)Pe i (A 1TSS i K A):
The raorder coniitiors(fc9 are

li.s@pai@s ire))s+ a(s i2(Paira)s = 0
i.a(s i2(aira)s = 0 @
Ga ira)Pe i QA irA))SikKLA) = 0

Inpogrgsmmetry, ie.Xa = Xg = X ar ugrgthe ratioralexpectatbrshypothegs
12.p% = Pa;Pg = Pg;weobtainQa)p £)-Note that a Mthe as=mptiorsmad e ab ove
are sitisel -

We rext show that the s/gem (Qa)p £) hasa urgee irterior  Ltonifan orly
) > 59 ant KUS=3/) < V=4St quatibnQa) de resp:(() = 1S3, with
P2 )< 0;p20)= 1 ant p1 (1) = 2s=3(Cuve PPinFigue 1) .t quatbNQc)de res
p: ()= GsKC)Y >, withpP()> 0;p;0)< 1 ard p, (1) = ¢sSK{L)) ® Cuve KK).
From Figue 1, it canbe checked that p;(,) ari p,(,) Inerkct at anirteror poirt
achthat p 6 v ifari orly rfithe above conl itibrsare veri el -

Firall,we checkthat ro rm hasaninertive to i eviate_Asame m B Tbw s
the equilb rium srategy (p;r;.): Al eviates corgmersat B rot receivirga coypon
have re reanto charee ther expectatiors asthey remainurirnbrmel oFA'sprre.
Nor d 0 corsumersat A have ary reanto ¢harge their expectatiorsab out B "sprie.
We ra checkA'sinertivesto d eviate by bw erirghisprice together w ith ©me reb ate
ari coporirginterdty.-Therearetwocas.Fird,pro tsfom adeviatibnsch that

056 pab pare gvenby

1A = pal i)t pa.@ i Qa i 0D)S) ®
. AQA TrA)Q T QA TrA))S T K A):

Sine thes pro tsequaltho= ofequatbN(71), it isobvibusthat A carrot qrinby
ad optirgsch a deviatiorn. Secori, ifA chargespa < 0 ; thenhe obtairs

1A= Pat .aQ@a §ir2)P i (Pa 1TSS i K( A): ®
Firm Awoul optimaly <t QPa ira)= 05 :Then@! A=0, A = 0 rel uwesto p’=45=
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K, A):Thus Awoul optimallychoos _ A = , :To comp kte the argumert, rote that
@3 a=@pa = 1 > 0; ie. pro tsdecreae asthe prre . Cormqrertly, A woul
optimaly st pa = 0 5p;whrh isrot a pro tab kB d eviation(se ab ove) - T herefre, A
carvot quinby bwerirghisprre.

We rext check A'sinertivesto raie itsprre.-T henA'sd eviationpro tsare,

1A = Pa i.)A T QA TPt pa. A i @a ilDH)D) (20)
+.a0A 17A)Q 1 QA ira))s i K a):

Selbr Awoul optimalyt (Pa ira)= 05 :Then@! A=0, A = 0 red wwesto p’=45=
K( A): Again A woul optimally choos .o = ,:Firall, it canbe checked that
03 A=0pa= Q@+ ,) i2pa)S< 0,ie_pro tsiecrea asthe prie iNreaks. Asa
resuk, A carrot gainby raigrg itspree - T he proofisrow comp kte .l

P rooFofP ropogtion? : The rg two depsare amikbr to thos inthe proofoF
Propogtionl,ard we w illrot repeat them here (Br d etailbbee | oracp arni P etrakis
1997) . k remairsto sow that ro < Br hasinertive to deviate. Assme that B
T v sthe equilb riun grategy (p;r;.) IN@ap £),whik < Br Ad eviatesbychooarg
pa 6 p - At thispoin, it iscru ralto careilly et iy the expectatiorsoftoramers
atB afer = Ibr A'si evaton.Corgmersat B rot recevirga coypond o rot ob ®rve
arythirg rew ; thus their expectatiorsremainunharg - How ever, thos corgmers
at B cettirga couporifom A shoull charee their expectatiorsw hergver they ob rve
a rebate ¢ Rerert fom the equilbrium ore, ie_-rp 6 0 D : INnket, they krow that
<EBr Awillst hisrebate inanoptmalmarrer,w hch fom the <Ir Bc IS =
05(pat pA i P):Bycornutirga ampk thougt experimert, they canirngr A’s
regubr prce?® T hisd emorgratesthat the out-ofequilb rium expectatiorsofthos
corsmersreceivirga coponmud be ratoral ie_p$ = pa:

Firg, Adeviateshy bwerirghisprce scththat 0 5 6 pa < p-Thenhispro ts
are,

1A = PaAl i)+t pa. @ i (a i02D)S) Q1)
+,APA §rA)Q 1 QA ira))S i K( A):

From our previousargumert, p&, = pa:Herue, the optimalrebate mud sitisly0 5 =
@A ira):Futher,the coyporirgirtersty hasto sitisf@! A=0, A= p’=4s ik o) =
0O;whrthimples, A= |, :Asaresul,@) A=0pa =2, @ ipa)=S> 0;ie-pro tsiecrease
aspa (ecreaes thus<zbr A carrot quinby ttirg0 & 6 pa < p:Swpos rexdt

19) ssume thatp =10 and r=>5 in the equi ibrium with adinary capas.-4 ssume, Turther; that
asumners atB reaive acpa fian A aeing i = 6: I, orinstance, they Torm eedatias
p; =12; then those aasumers, wsing the sellerss™gotimal rebate ruke, ra =05@a + B3 i p), Inker
thatp, mustequalll - T hus, tharepedtatians are notaonect. T he anly beliek aasistaritwith thair
infomation are then p§ =11 : In fact, the gotimal rebate ruk implies thatp, =11 ; tus satisfing
Pr =Pa:
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that A choossa price sxh that pa < 0 5 :Pro tsare then

1A= Pat Qa ira).a@s i QA ira))=s i k( a): @2)

Asabove,pi\ mudt equalpa; ant thusra sitisesI 5 = QPaifra):AB,0) A=0, A= 0
imp kesthat | o = |, :Asaresul,] a=0pa= 15> 0:Thus Awoull choopa = 0 5;
whih carvot be a pro tab b deviation(se above) -

Firall, cord er that A rai®sitsprre,pa> p-Pro tsare then

1A = Pal i.8)* pa.s@ i (Ga i (s ire))XS) ()
+ (A ira).a@s i (A ira))S i k(. a):

Asbetre,pS = pa:Note that the= pro tsequalthos where Adeviatesbychoodrg
05 6 pa < p:Thus the optimalrebate ari cowporirg irteraty sitisfy 0 o =
Paira)an o= ,:Then@; o=0pa=2.( §pa)S< 0_Thisprovesthat Aw ill
rot rai hispree.T he proofisrow comp kte .l

P rooFoFP ropogtion 3: Derwte the optimalcowyoriry irterdty w ith colpon
al vertigrg as, , w ith ord irary coyporsas . © ari uer perit infrmationas, ©.
The “rms pro tsare !; 1% ard ! @ repectivel/. Firg, we compare ! ari ! <
From Qap¢), 1 = 5 KL) i k(),ard fom (fapg), 1°= 3 KLY i K():For
k(. )=m.,%;®> Zwehave ! %> | it ortyy i@ §1)> ,°(® jl);or %, >
(@ i 1D)=@ i) :Futher, fom Qaps)an ¢ap£),s= 92K )= 4214 9:
Then®r k()= m % we have , &, = @=4)"“*®:Therebre, ! °> ! ifani ory
iR 25> (® j 1)@ i D)TO? _Thisirequa ity isc Barly saitisel Br the cas
® = 3:Futher, dnie itsright-hant die isdecreagrg NG, it canbe checkel that
10> 1 frall® > 3:

Secori,we compare ! art ! ®:The htterare ! ®= (¢ + . OKAD i K9 (=e
BP,1996):P roceel irgashefre, ari gventhat  ®sitisess= 4(1+ 05 Y I 9,
ore obtairsthat ! > ! ®rfard orly if

2

@ ine+ . )
1 GD_

Br all® > 3ard 0 < , < 1: Kk isc Bar that iNnthe exdremecaz , = 1;] = |
By p bttirgthe Bfhari g e oFirequelity (14), it iseagly enthat it iIsabays
pogdtive .l

P rooFofP ropodtion5: k orldy remairsto show that pro tsare ( ecreadryg in
m.Fork()=m_,% ® > 3 wehave , = (590m )" ®:pro tsare thery ! =
m D@ § 1)(S90)°7C* Dy hih inreaesw ithm W

P rooFofP ropogtioNn6: k orly remairsto show that we Mre isd ecreagrg inm .
Fork(()=m % ®> 3 we have SW = 2v j2m (9@m )E=*® (udirgthe optimal
Jiswhrhdecreasswithm -

@il

1 §3ee+ L), 1 5.0 0; @)
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