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1 Inoocductian

0 ver the passt v yaars, qualty dsasias in ..im béaiar heve bean ex

tasiely eanined to becone ae of the mast actinve ...els of researdn in
industrial agenization. W ithautbang aomprehasive the mangpolistprdo

I was studied byl ussaand R asen (19 78), Sheshinski (19 76 and Spaxce
75, 1V 76. Extansias indlde( abszenicz and T hisse (19 79 ) and Shaked
and Sutin (19 82), whostudy .. ims” guality dxdce in digpoly. T hey este

ish thewvell knonn resultthat. ms have ganerally an incantive todhoose dis

tnctgualty Bek in an attempt o relbx ampetitian in the market || otda
(199 3) aanpares those incatives under B ertrand and Caumot aaompetitian
ad ..nds that... ims div erantiate mare tha rgoods under price aompetition.

A nalysis ofregulatary policy invertically dis erantiated madek is marescare.

CrameradT hisse (199 4) studies theer ects ofaommadity texatian andR an

nen (199 1) analyzes the inadence ofFminimum quality stendarcs, both in a
dugpadly setting T he intematianal trede kerature hes foassed an the ina-

danae oharias tracke paides an the guality of the praducts and an sadal
weliexe underdic eratmartetstrucures. Krnshra (1987, 1990) andD as and
D avenied (1987) study tare s and quotes under mangpoly. 1N a dugpaly
arsistingofadonesticand afoagn.m D as and D aratied (1989), Ries
(199 3) andH ergueracetal (1999 @ analyze the er ects ofquantity and gual

ity restricias, andR atzes (199 2) studies & s When buyers have dic erant
preferancss orbrancs.

T othebestofaurknonkedoe Natherthe e ects oftaric s narttedhace of
thegotimaltaric policy aganstaforagn digpadly hes been cosidaered sofar
in madek ohvertical div erantiation and intematical trecke. W e anallyze this
prdbolEm in aword of three countries. Two .. mims located in dicerataaun
tries supply agualty dic erantiated good toathird (donestic) nanproodudng
auntry. T he activMstgoaemmeantis in the donestic country and casumears
IVing there hae divarse preferacs Tor the soke praduct attribute quality,
W eassume thatthe marketis nottotally sered in equi ibrium, i.e. themar
ket size is therefore endogenas in aurmocel! T he analysis aoncantratess
an ad valoem tanie paides’ and indudes both uniform tarie s sudh s fiee

1T he econamy we postulate is empirically relevantin industrialized countries, ke the
G, anputerand ebctinics markets, and many mare in trarsitiaon and develpingaoun
tries. See Fardtman etal (1999) Toran empirical analysis of e refoms in the auto
mdbi E marketin Israel

2Itis mare axd mare aamman T taic s and suosidies o be sped..aed in ad valaem
tams i.e as apataitae oftte selingprice. TheU S Intermatianal T rade Canmissian
hes indesd made sugpsstias 1 anvaert mast ped..¢ ampaund and anpex rates of
duty to theirad valoram equinalais (see http:/ / wiwnausitc.gov).
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track ad tell sctFavaurd |l atian (| A ) dause and naunifam &ie s
sudhasakR egaalT redel geamait(RTA ). Fareadh tam oftarie policy, we
inesticake a mulistege game. T he weliare maxamizing policy maker of the
donestic country .. Istannaunass subsidy artanie bvek priarto ../ims” daa-
sias. Subssguaently .. ims sebct praduct qualty and then pricss. B adanard
inductian allons s 1o sole Tara subgame perfect equ ibrium.

0 urfranenark allons us O deal with several importantissues. First it
aebks s O isolie Ways .. 1ms tEke Into account intematianal competitinve
and ast aoditias when they selbect equi ibrium praduck design straeges.
L imited lbcal danand usually Tacss .. ims 1o become gldoal and sell in many
natias. T hese.. ms develp strateges inwvwhidh they coaarate anapartic
ubrssgnattafdemandworbinide. Sanemay arattha rproduction tonard
standardized mass praducts vhi e athers may emphesize gualty and el
sivty dhdcewhidh is determined by the damand and ast daraderistics of
te market Canmadty texatian, by distorting aompetitive acompetitias,
ar ects produck guality selbctian in adiz eratiated oigypoly: Secod raunds
ofmuliateral taxic negotiatias under the auspicss of W TO are based an
a4 ad edigtdess..catian of the harmanized systam wWheress, in practics
individual countries gpply a mare diseggregaied tarie nomenclature Lp 1o
as-dgt bkbwel ofdessi.cation categxies. A b under the ¢t eneralized Sys
tan of P relerancs, the P resident of the U nited Stalies may gve dutss fiee
atry 1 Ess then the sape ofan edsting &t rake ine and thareiore sub
dividss It 1o acoomplish the desired treatmant W e believe aur mackel with
dic erartiated quality is \valbebk in eplEning thee Bcts. Finally, as te
disaiminatory treaimat ofR TA s dangss the reltive priae anag sourass
ofimparts thare is the question ofFhowvaRTA e edts the guality ampo
stian ofimparts (besides pricss and gquatities). In regad o this we are
interested in determiningwhnidh ofthe two passibiiies, aRTA with athera
bw arahiggualty pradudng cauntry, is preferabke in tams ohwnelbEre.

In aurmaodel a pure strategy asymmetric equ ibrium arisss een if..Mms
hae synmetricgualtydevelpmatasts. A unifam e pdicy altess the
asts fBoad by Todgn .. ims but does not ae ect the ampetitive andiias
in the market because bath ...1mMs” assts are distarted in an egual maner:
W e shonvthat, uder ttell Al prindpk a unfom & policy is welire
superiaofree track. T his is sobecause the hame cunry gairs by daexrging
ataric whidh extracts sane ofthe Toragn digpoly rents (ke inB randerand
Spencey; 1981, 1984; H ebman and Krugnan, 1989). T his cain is partially
a setby the donngrace in the guality ofthe imparts, wnidn ausss a bss in
arsunersupls (ke in Knsg 1987;0 as and D avatied 1987).

A key resultfrom auranabysis is o shovthata nounifom e policy
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is alnays desircab e an welfexre gauncs. S udh apdlicy introducss ssymmetries
intheasts Boad by .. Mms. T his in tum ar ects the ampetitive cadtias in
themarket, and hence the equi ibrium quality ggp betinean theproducts. W e
shovthatstartingfron all Al dause policy, sadal welkxe can be inaressad
datherby rasing the tare  of the high quality praduct ar by deaessing the
tain oftre bwgualty good. Indeed, the .. istbestpolicy aasists ofFa sub
sidy an the bwoualty praductand atax an higrgualty good. H enae there
edststraginaaitives o deviate fran thell Al prindpkewhidy, honeer; is
prchibited by theW TO Bgsktion. W e belewe that the presaxae ofgualty
dic erentiatian allons countries oirnsertamare re.naed de. nitian ofigoods in
thartanic sdedules in ader 1o goply thar gotimal trace polioy whie still
anpMngwith thell Al pinapke oftheW T0 . A notherimpatantean
pkofanaunfam tare policy (edmitied by theW TO ) isaRTA .W eshaw
thatstaring fron thegotimall Rl dausepdiicy, Ifavnelareimproanantis
passibke thraughaRTh | itis alnays with the lovwauality produdng country
thatithss tobe adhieved.

T he impartance of gualty in the vollme of intermatical tracke is doas
mented in ssveralanpiricalstudies (sseeg Fattegésetal, 1998 ; Farshtman
etal, 1999). A wadR doerts (1986, Feastra (1988), ad B castain and
Fearstra (199 1) eamine the e edts of tracke quantity restricias an the up
ardonngadngofimparts. A aamman andlaian is thatby ighaning gual
ity upgaeding the trediticnal welere ast aloulatian may understate by es
mudh as ae halfthe actual weliexe s fram introduding a tracke restrictian.
B ased on rumerical ssimulatias ofaurmacel we dotain, in e ibrium, wel
e cars oF 610 11 parcait when the ..1st best pdlicy is ampared o a
I Al policy A trade ageamatwith a v guality produang country would
provice welexe gars ofaraund 2 peraanit, wheress ksses of 5 109 paaat
wauld resultfrom aRTA with a hichquality country, W e argue thatwhen
these resulls are aompared 1 the usual static ar scak e ects of eaanamic

integatian, guality dangss are ae oftte majareredts oFRTA s.

T he riamainder of the pgper is agaized as Ollons. T he next sectiaon
desaibes the madel Sectian 3 denves the .. 1ms” gotimal dedsias. Sectian
4 studies the e ects of uniffaom and nounfam t&aies and selcts the o
tmal pdicy. Secian 5 evalates the inddaae ofRTA s. Finally Sectian 6
includes adisaussian ofthe resulls and thed ppandix aattains prook ofsane
statemants o Editake the reeding



2 Themocel

W eaosidaravward ofthree countries. A ssumethatenofodagn .. ms bcated
indis erantcountries, Bbelbd 1 and 2, epartasingle good toathird country,
whidh is reenad 1o s the danestic cauntry. T he activist goaerrmeant is
bcated in the hame country, where production ofthe good In guestion does
nottake plae. A ssume abo that the Tadgn ad the donestic markets are
sgnened i.e Tadon . mms tEke dadsias an eparts indgpendantly ofthar
hone maket coditias. 0 urgxl is 1 uncoer the gotimal poicy of the
hone goammentegainsta foragn (qualitydic eratiated) oigypdly.

Suppce that a pgoultian of messure 1 Ives in the damestic counry
ad that preferencs of aasumer |t are gvan by the guesi- inear (indirect)
sub-uti ity Tunctiat
Y.

U= ’ ug ip 1 he busa w tof a good of quality g atprike p

- 0 otierw ke
Casumers buy atmastare unit Suppcse thatthe cosumersped..ca.ality
teste parameter |l is unfomly distributed oex [0 p> 03

W e assume that Tardgn .. 1ms proodudng the good in guestian mustin
arthe . >ed ast of ouality develpment C ;(0) = Gf=2; i= 1;2 : Suppce
withaut bss of grardlity that ¢ | ¢ e we albw torfodgn ..ms o
be assymmetric in regard O thar setup tedrolges (hare .. im 2 is at best
& eCdatas ..im 1).4 0 nee the quality ofthe goad is determined ve a5
sume thatproduction t&kes plaee atacomman magral acst W e namalize
the margnal asst of productian o zero. |n what olons, develpmeant ast
ssymmetries matier 10 the extatt that they allow Tor the selbction of an
el ibrium in qualities. T hey abko allovformare campraarsive rumencal
results.

W e study a threestege game. In the . iststace the goammantin the
donestic cury dhoosss atarie policy an imparts. W e aoncanrake an ad

A sTiroke (1988, p. 96 agues, 1 can ako be intepreted s the redprocal of the
margnal utiity ofincome

4 any studies of praduct intraductias abrced assodate suasessful ety 1o an acous
rate undarstanding ofbuyernescs abrced. T he aost G Ietects tharekare the astofguality
davelpmeantnesded tomestsped.. cTordgn preferenass ke thel merican desirefaraanve
niene thelt eman be Tareniogy (and A utdoahn), the Jgpanese teste Tor aompactness
ad the Sandinaian aaceam tor sasety P ater; 1990). Ebmatts ke otor asts ad
sgphisticatian of danand in the manuecturng cauntries are alko other impartant deter
minants of reltive astdic eranass (| ottaetal, 1997).



\abrem tarit s and daote t, s thetarie bvied animports ofigoocs ofguality
g°> In the seaod stege of the game Tardgn .. ims dnocse their gualities o
praduce and inaurthe..>ed asts. Finally inthethidstece, .. imsindulkein
price ampetiion and demand is satis..ed. T he goprgprate solutian aonagpt
is subgame perfectiness.

T hare are three dosenatias in ine here. First aur setting impliatly
assumes thatthe actiMstgovaermmantcan aedibly aonmitooits poicy dxace
befae te ..mMs make tthar deasias. A caading 1© B rander (1995) most
intematical trade doseners agres in thatgovarmmants often pcssess aedibe
anmithattdevas. Fareampke vwhen tanie  rates are set by mullt leteral
negotiatias they usually eman .. xed uiti |l the next round of negotiatias.
0 faourse we are anare of the reaat ierature dealing with ime aaosistac
strategc tracke policgy T he main antributiaon of this kerature is t shov
howthe gotimal tredke policy is sastive 1o the timing of policy moves (s
eg ( ddberg 1995; Ll ey adll ey 1994, 1996 1999 ; H elguera et al,
1999 b). T hesaacod remaikis relaied o the assumption thatthe anly activist
gamrmeanttis bcated in the hane cutry. 0 Taaurse this is asimpifing
assumptian since Tordgn aountries Gan engece Into realiatary tracke polides
(sseeg Cdlie 1991). Anally aurmarketstrucure ighaes the possibi ity of
aTry inthe donesticmarketwhidh can be esured by gopraprately docsing
atry asts (sseeg D arated ad W eber (199 2) fora maodel ofseguantial
atry).

3 Fodaoh.ms’ deasias

T he presance ofheteragaa ty in asumer testes Targuality implies thatitis
gotimal Torfadgn . 1ims 1o div eratiate tha reqportgoods by dhoosing df
Brantgualty bek. T hus, apure stralegy asymmetric equl ibrium emergs
when gualities are endogenacsly determined by the ..ms.® T he intuition
behind this is encountered in the fctthat. ims an relax price ampetitian
thrauch gualty dic erattiation.

L etws daoe hichgalty by g, ad bwaaltyby g, g _ g:Sincca
.. mwi llproduceahidergalty then the other; Torthedonesticgovemment
itsut s o arnaune acapke ofax rakes (4 ); ae orte bwvoalty
goad and the other for the high guality ae. Suppcse abg Torthe manatt,

i oe thatataric t=0 implies fiee tadevihik t< (| indicates susidizatian.

S his Bt Whidh is true even if..1Ms are synmetric G = 6 is a standard result
in the erature an vartical product dic erantiaion (sseeg I otia 199 3; Tiroke 1988 ;
Shalked and Sutin, 1982).
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tatp, _ p) thatis the ..m pradudng a hider guality dargss a hider
prica.’

W enonvdenethedaomesticdanand indias Tarthe tvogakties. T here
is a asumer indic erant betineen purdiesing the tho \arieties. T his buyer
is daerecterized by the paraneter f satisking fa, i pn = far i piz Then
B= @, ipD=( 1d):A nyaasumersudhthaty > § willpurdese fion the
..Im proocuang high gquallty, proaded thatg, jpr . 0 -0 nthe otherhand
any axsumer sudh that < & will buy fion the ..im o aing bwvoalty
proaded that g § pr - 0 - A ssume that the hedmic prce (price gualty
ratio) of the b//gualty goad is oner then that of the high quality good
i.e pFEgr < pr=g, - T his guarantess that a aasumer who daes notbuy the
b auality product doss notbuy the high quality ae dther? De.rePas
the asumerindic erathbetinean aaguining the v guality good and nothing
atall i.e P= pea:

A mmed with these artical parametars, e are nov reedy 1t aampute de
mandk. H igh guality good will be damandaed by those aosumers sudh that
B < < p wheress the lbwauality commadity will be demanded by those
bl.gerssmmatﬁk u< f:Usingthe fctthaty is unifomly distributed
an [0; ], we darive demancs or the high guality and the lowopality goads
in the domestic country.

Pnh @ Pi P i P
Di()= —— j— =1 §—: 1
Ot i i uq- 2O G ®
31 T heprndngsuogame.

L etus k.. istatthe third stege ofthe game i.e. priceaompetitian. T alkdng
the parofdamands in (1), tarv rates (§; §); ad guality daass (¢4; ) a8
g\ven, the pradbbem ofany .. 1= 1;2 wWhidh dhocses 1o praduce a bner
gualty goad axsists of.ndingp; soas o maxmize

11
Moo i ) iﬁ_
u(oh |Q|) HCh 2

wherei= 1 ar? dgoadinganwhetherthe lovwauality goad is manuectured
by.m1la?.

1/4| (1 l-.i-)pl

W e dedk belowthat this is actually satis..ed in the ecui ibrium of the subgame.
8T his assumptian, whidh we laterdnedk in e ibrium, makes the prablem interesting,
0 therwnise anly hich quality goocs would be sald.



0 n the aotherhand the mal .. doossss p, IOmaxdmizeits pro. s
11
Hl _ il . GY.
[ |

5= (L 1% o aw c J=12; J6 It
T hesystam of . istaderaodtasis
2qn_p|iq|ph = 0
2pn WP AHG Fa) = 0

SaMing this parofreection TUNctias in prass, e dotain the subgame equ-
ibrium (donestic) pricss Tor the to \arieties of the goat

_ @ i), 0= T D)
boy far bop w0

A numberofdosenatias arein inehaere. Fist notice novwthateoatian
(@) shons thatp,=q, _ p=ai- T harefore itthere is an equilibium, the high
guality goad is priced higherthen the bwguality ae. Secod dosene that
e ibrium pricss donotdirectly dpad antane rages. T hey donotdirectly
dgpad an ast ssymmetries ather. H onever; as we shalll ses equilibrium
priass dgpend an . Mms” sekup asts and &t rakss indirectly 1.e thrauch
te.. ms’ qaltysebctiong, adq:

Ph @

32 T hegalkty subgane

Casidernovte ..ms’ galty selbction. In this sacod stece of the game

..Ims @kedanesticgpvermmanttanic pdicy (§; §) as gvenand antidpating
the equilibrium pricss ofthe aotinuation game dotained in (2), dxaose tdr
gualties 1T maxdmize pro. . In pariaulr;, ..m 1 dosing o produce a
brergality sekcts g to maxdmize’

o aHah @ F ) | GO
Bz (1§86 :
Iy

T his expression is the reducsd form pro. t equatian of a bwoality ..im. Itis do
tainad by substituting the e ibrium pricss of the goods (equatian (2)) into the pro. s
epressian.



where i= 1 ar? dgoading an whether the loner guality goad is producd
incaunttyl a2. T he..istaderaditian is

qu(ﬁqji ;.)720 iGu=0; i= Lor: @

L ikenwisg aftaodaign . m dxoosing to produce a highergquality good selbects g,
tomaxdmize

ei®

fug, (@ @) _ G4
- . =
hi= QL i®) ¢a in)z i

T he..staderadta is,

;= lal; jé - (@)

fuoh o i Thait 2a) _ _ -
T A ©

Sineeg, _ gsweaende.net! = g=gg* _ 1:Varabk?; refened oinwhat
olbns as the gality g, messures the dagee of pradlictdic erertiation.

B y taking the ratio of.. istader aonditias ad wsing the de.nitian oft
we dotan

Qi)

Glit)_ *(¢'i?) |
GLi® 4@ i3+2)

Eqguatian (6 desaribes the equi ibrium productdiz eyrentiatian as an implidt
fUnation of..ims” asstasymmetries and ad \valorem t&axies. TheRH S oF (G is
athird degree polynanialwhose valid real rootsoluition Gan be aonvenienitly
wiTtien es

£j=-1;2; j6 i ©

e ie)T
Gl i®

T he next BEnmashons thatF°> 0 :

1= F 0

Lemmal Qualty ggp * inaessss (bners) as te i rae an te bw
(hid)-gualty varatinaessss (cboressss).

P roof. Cawsider e ndicos 9:(%; 666 = gl i t)=g(L i ® ad
Q@)= @ i D@ i3+ )N oetatigi=i 6= G i §)=G( i
® > 0,005 = iGQ iWG< 0 adig=1t = 1(16'2 j241t + 45 j
28)=4 (112 § 3+ 2) > 0 T harefxe as (6 mustbe satis..ed in ecpi ibrium,
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holding ¢ aostatt, 1 inaeesss a6 § inaessss. H dding § aostat, 1 de
aessss a8t inaessss. Haxe FO> 0 in(7)..

Fgure 1 depicts the unigue real solLition 1 eguatian (6. 0 bsenve that
1 isalhays rger then 1.75 Torany parameters G G; & §- T his ctwillbe
useiullin what ollons.

Qo 5y |

101

0 2 8 10

4 G(thygty ©

Fgure 1: Q ualty g relied o relle asts and &ne s.

Itis no/wvaneniatt 1 sohe Tor egu ibrium gualities fran (3) ad ),
and rewrite equatias (1) ad 2):

: 1 . : 21
D= g Pt g ®
G Do, . ¢ i Do
" P e ¢
12 11
a= Ci—_ 12 (4(1 - )73) = 172 (10)
o= v i3 D 5 e an

Gt j1)°

Aan (0) we dotain a reltian betnean domestic piass. p,=py = 21:
H eng the\ariabE ! is abo amessure of price aanpetitian amag the tho
ms in the domestic country, the l\tierinaessing With a nerroning quality
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g (smaller1): Aaon these eressias wWe denve hedanic pricss p, =g, and
pi=qi; both inaessingin 1. FHan () we dotan that demad for the high
gualty productis thice that ofthe bwgualty. W e alo dosernve a necative
relatiaship betnean 1 and the quantities sod. T his is essstially due o the
ctthatss the quality ggp Wwdas price aampetition relexes and transaction
pricss inaeess Wnidh acosacpantly reduass demancks. A Bg the pasitian of
themagralaasumerfl= pegi= @ §1)=@¢?* jl) inaesssswith®. T his
implies thatthe numberofaasumers notsernad inthemarket (1 § Dy § D))
inaeesss as Well T hese doseratias will be uselull Eierin the pgper.

33 BExstaxe ad unigerness of (subcgame) equiib
num

W e are now reedy 1o dnaracterize and selbct.. /ims” equi ibrium quality dea-
sas. T hae may be tho equilibium gualty pectia In te .1Istag the
high quality good is produced by the mostet datt.m, ie ..im 2. L etuws
reertothis sittation as A ssigmantl. Inthis g the egu ibrium product
dic ergtiatian is gven by the solLition o the equatian (6 praperly renttien

celit)_ Wi
el i®) 4@ §3+2)

L et s danote the solutian 1 this equatian as 1. T he equilibrium uder
A ssigmantl is then daracterizad s ollons.

ASSIGNM BNT 1 Fim in cuntry 1 (the Esst et denf) procucss the
bnercrelty good o= (L § 95142 and sells itatpricep; = K109

c@i1)° ¢ -
Fm in cantry 2 (the mast e dat®) producs hidhrgeality ¢, = (1§
t)4l_111(4121i311+2) a—dmpﬁceph = uCE i Doy -

e i3 ¢iD

T hareis honever; an allermative guality spectrum where the high guality
god is produced by .. 1, i.e the bBssteC dait..m. L etuws reer o this
ssaod Stuation as A ssigmait2. In this asg the eguillibrium product
dic ergtiatian is gven by the soliian t@

elit). *Y¢*i9 .
Gli®) 10 §3+12)

Deavtesudh asolticn as 1,. Then uderh ssigmait?, the eguilibrium
caddae is as TOlbns.
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ASSIGN N BN T 2: Firm in cauntry 1 (the masttinet adent) produces the
hiderquality good g, = (1 it)%jj)g“ and selk itatprice p, =
Wi - Hm in country 2 maruBctures a bvagality good g = (1§

¢%HiD

Wi i : : — BG il -
1;)@2(412 I ad selk itatpricep, = (452 5 -

T hese t0 pragpasad equi ibrium aon. guratias are not esibE Tor all
paameter aastellatias. T he next result studies edstaxae of (subgame)
egui ibrium and unigueness. Far this pupcse itis anvenient o ce.re e
lbning eressias

_AX §XH+2
f09 = “axi1p

_ Xilxi?
99 = Tax 317

_ XWX aDEX i X+2)
heo = @x 1 1)°

D encteby , ; thesoltion oeguatian () = j:—zg(ll) adby ., thesobLtian
©f()= 1i%g(,); where?, and?, hae alieedy been de.ned zboe.
Lemma2 (i) A ssigmentl castues an e librium of te aTinuatian
gane ifand anly ifprimithve parametss (G, G; §; ) are sudh taetandtan
(DA i) -hE)A i) issalis.aed T he sstoftese parametrs is
notempty.

(i) A ssigment2 is an equ ibrium of te aatinuation game ifand anly
if(gegt) aesudh tatadtian 161 () i €)Y > h(G)A i ®) is
Ul Id T he setofthese parameters is notempty.

(i) For those parameters sudh tatte aadtian in (i) is ven.edwni ke
te andtan in (i) is notful. IEd A ssigmentl is te unigee eguibrium
ofte sulpme. 0 termise, A ssigment2 is te anly e ibrium.

T hepraofis in thed ppadix. Farany asssgmanittobe an equi ibrium of
the aattinuation game wWe need o dadk that no .. bere. ts by deviating
fran it T he aaditias inL enma2 smply state that the pro. s attained
in ecuilibrium by the bwaualty ..M are higer then the pro. s itwaud
dotain by deviating fran rtand kgpiraggng “uovnard’ s mal's ddce

T obetierudarstand heaoditias inl enma?2 asiderFHguare 2, whidh
ilLstates these adtiaos wen tane ratless egalzao (6 = § = 0):A

12



similbr geph can be dotained Tor t, = § 6 02° 0 n the \artical axis we
hae represated the dic erence betinean the equilibrium pro.ts of e bwv
galty ..:im ardﬁedanaungprotltmwtiauanwmpﬁcg;ngﬁe
mal ad pradudng an even hider guality good. T he aunve “div erancel
rebers o thel ssigmaitl vk “dic eraa®” gpoplies oA ssigment2. 0 n
the haizatal axs we hae te reltive deelpmattunitast & GG:
\oicctatc_ 1 sne g _ ¢:0 bsere that both aines interssct when
= 1 because wen ast anditias are equal both assigmeants aandde
exptiorthe Hoek ofthe praoducass. |nsudh acee the qualities praducsd
in ecui ibrium are idaical uderboth assigmats. T he . .guare shons that
when ast ssymmetries are not vay sigi.att ie for bwvales of ¢
both assigmats aastitute equ ibria of the subgame. 1ndesd both aurves
are aboe zerg nidh mears that the v ouality praducerhes noesaamic
intarest in kgpfroagging upvward 1s malis dyace. H onever;, when the ast
dic erenceeaaacb athreshod inthisceeeg = 13 ¢, theaune“dic erana”
e naatinvevales. U ndard ssigmai2, the bivgualty..im (Whidhis the
mcst et dentin sudh a ) ..Nck itpro. ebke o kbgphag its nals daac
and praduce ahigerguality H exe alyA ssigmaitl is an egulibrum.

0.3

——difference 1

0.25
—— difference 2 /
0.2 /
0.15 /
0.1
0.05 Q
0 \ \

eee——e
D 0.5 1 15 2 2.5 3 3.5

Profits difference

-0.05

Fguae 2: Equlibrium edstence udart ssigmaits1l ad?2 (€ = §= 0).

W hen acst asymmetries are by the edstance of multipke eguilibria in
aur macel rases the prdolem of equi ibrium selection. T here are tvo arg
ments that heb us in sebclingh ssigmatl as the preva ing equ ibrium.

) hen e rakes are diceratt (th 6 4) the greph may ako include valles of c =
GC 1)gC i bnertenl. W hencisvay by aly A ssigment? is subgane
perect equi ibrium because the aodiian in part (i) ofl. enma?2 is notven..ed (see the
A ppendix Tordeta k).
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T he..rstaeanpbys theR iskD aninance Criterian ofecpu ibrium selbctian
ofH arsay and Selten (1988) tosebctanay A ssigmat2. T he intutian
behind the argumattis as Ollns. INA ssigmat2 the hidergualty goad
is producd by the most ine¢ dent..m. 0 F course productian of hider
gualties nesck greater guality inestmants. B ut the reltive ine¢ daxy of
..Im 1 implies thatsudh a...:im hes to make a geater gualty inestmant
praduce a hider quality as aonpared 1o e e datt.m. T he lger this
inestmantthe greatier the riskitwould ae in the se that. m 1 forecssts

the strategy of ../ 2 inconectly/!!

T hesecod aagumantrests an the Ectthatsodal nelkEre is alnays higer
uderi ssigmeantl as caonpared A ssigmat?, Torsimibr-pasitve tarie
raies. A fomal proof of this statemattis gven inl enma 6belon: T his
resultsays thatsadal welere inaesses with inaressing quality ggp When the
=it rakes ae pasitve. U pan dosenation ofequatian (6, sine g _ ¢ it
is clear that the guality ggp underh ssigmantl is greater then thattunder
A ssigmait2 ramibrtane rates.

0 ur analysis, Iin the remainder of the pgper; will enpby A ssigmat
1 as the pravaling equilibrium in the intematicnal market T harebore the
equi ibrium gqualty ggp willbe 1, as de.rned aboe. Fara mae axdse
notatian, wew lldrcp the subsaipt A tthis pantitis necessary tomatian,
honever; that mast of the gualitative resuls we presant belowvalko hold for
A ssigmeant?2.

4 Thetae policy

Fnally in the.. rststage ofthe game the donestic gop.emmatdoosss the
gotimaltarit pdicy thatmaxdamizes danesticsodalwelfre. | eassumethat
the proossscs dotained fram imparttaatian are unffiom ly distributed anag
te casumeas. T haekre sodal welire equak donestic aasumer suipls
pLs the (vadtied) revaues generated by the tarie s

W = CS+ piDi(D+ €pnDr (O

1T his prdokem of eqpi ibrium sekction in this diess ofvertically dic exantiated macek
gopears When ..1ims dic er in sane darackeristic. |1n a relted paperll otlaetal (1997)
tad<k asimilbrprdblEm when countries diverinsize T hed ppandix uses theR iskD an-
inance Criterian and proes thatd ssigment? is re.ned anay.

14



Casumers surpls is gven by

ZH Z pnipy
% i qy
CS= . (XCh P X+ . X §px
Ch-m a

Empbying (10), (11) ad (2) and undertaking same aldraic aomputatias,
arsumers suipls an be wittien mae anveniently as.

P @ + 5oy
TERE:

where? is the solution toequatian (6§ and q is gvan by (10). 0 nthe other
hand taric s revaues dotaned fran imparts are gven by

TR = 0 DK(); k= h;l

CS= (12)

adsum up

L T Gl e T GO R

T ey ¢ i1

13

U sing the praviass epressias e Gan witte the scaal welkre function of
the donestic coury &6

W=ACEHEGE)EEH NCE(HT;Ge) ke ((21))

where A() = p[HI@ET + 5+ 1 1)+ 4ETE §DFET i 1) ad
a= A iui¢t i D el 1)

41 BEBEectsofuyiom ad munifom t&=rs

W e are now reedy 1O stiudy the eects of taries an aur equilibium. W e
arsidar the Gsss of uniffam t&atian and naunifom B&xatian separately.
Casider unfom taatian .1st i.e §= € = titis dearffaon the equ-
ibrium equatian (6 that the qualty g rEmairs unaliered after the policy.
T his eneblkes us o statke that

P rpasitian 3 Starting fram te fiee tack siuatian, asmall uniform trie

an both praclicss resuls in (1) adonngrece in te gualty of te imparss, (i)
a caaesse In e daonestic price of te gaok, (i) a deaesse in ansumer
surpls, and (iV) an inaeese in scdal vwellare. Fee track is notan goimal
policy.

15



Proof Statemats (i) ad (i) ollowvfran mere dosenation of ecuatias
0) (11). U paon dosenation ofequatian (12) ae sess that the unrfam t&re
policy reduass asumersupls, vhidn proes (iil). A s a result aunrfam
=it an anly be desirdbEe an weliare gaunds ifitalbons goammait to
extract aouch Tadgn s, W e dadk this next W hen the tarie polioy is
urfom sodal weliexe can bewritien as

_ R+ 5 el
Y he Gy M ey @ @)
where tre .. Isttem represats aasumersurpls and the secod term aggre
Ggale tair reauess. Ve nesd O alubie the sigh of i W =i € For this itis
el o knovtati g=l &= §g=0 i 9:Emplbjng this we hae

W _ Loy I ),
it Qio¢r g1y ' 2
Bvalating this derative in a nagbahood of the firee trade equiibrium
(= D) vedaarydtantatiW=it.,= 05 @*+ 5+ * 1)@+ 1):
OrdW=dg,, = 05(¢1? §111 j2); whichis pcsitivewnenever® _ 2 92116} :
0 bsernetatsine g | ¢ adtait rakes ae egual the solition toequation

O satis.es _ 525123:T haelorevwe codlce et dW=i 4, , > 0 :H

P ripasition 3 indicates that the pdlicy presaiptian knoan in the era
wre? thatasmallunifom taric agrinsta fordgn oiggpoly ofhomageneas
goods is welieae enhandng albo gpplies toavertically dic erartiatsd oigypoly.
A sintet terature atanmr is attractive because inaome is @ken fran o
daon.. s, vnidh ampasates forthe reductian in casumersurp s thacthe
policy caerales.

Itis abo passible O aconpare aur resulis with those dotained when de
mand is salis..ed by a foragh mangoolistwith enxdogenacs guality (Krishng
1987;D as and D aaield 1987). W e abo dotain that the impasitian ofa
taic resuls in adonngace of the quality of the imparts 2 whidh of acourse
hes a necative impact an sadal welixe. U niike these to pgpars where the
aetofthe taric O the quantity of imparts is anbiguaus, itis zevo here
because the pdicy does notae ect the terms ofcompetitian betineen the o
fadagn .. ms. 1IN aursstiing the policy brings ebautasubstantial inaeese in
=i raus wnidh mare then o ssts the deaeese in scaal welfare causd

FATIRC IDETF D) (16

12SeeB randerand Spencar (1984) andH eboman and Krugman (1989, dh. 4).
13In arderto be able © aompare with Krishna (198 7) notice thatt, gven aurpreference
structure demand Toramancpolistwould be x=1 j p=qu: T herelore P, < 0 :
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by the quality donngrading In aatrast; inthe mangpoly settings mantianed
ataric an the impats may inaeese nelblre even iftaric eaues are disie
gadad. T his hgppas whaen the tpical guantity distortian introduced by a
mangpadlistis substantially reduc.

L etus novarsidertheer ects cfanaunifom t&are poicy anaurecualib
Hum. A sL enmal shong an asymmetric trade policy alters the equi ibrium
qgualty ggp becase the impasitian of distinct e s an the imparts aliers
theintematianal ampetitve codiias and Gausss ssymmetricer ecis an the
gualty ofimparts fran the twodistinctaountries. T ostudy the inddence of
nounifaom &ies ae musstasicerwwoaeects 0 nttearehad e dr
recter ects ofthe palicy, Wnidh are basically due to asstinaeesss, have bean
alreedy presatied in P ripasitian 3. 0 n the other hand, there are indirect
a ects due o the strategc dadsiass . ms take in riespase 1o the alteratian
ofconpetitinve codtias.

P rpasiian 4 (i) Staring fram fiee tack asmall trir an te bwwvgalty
ariait becs @ (@) a donngack in te galty of ot variants, (b an
inaesee In te price of e hidh qality pradlct. (©) a reducian in te price
of te bwvgalty god (d a reducian in te quantiies sod ad in te
numler of aansumers being senead (and so maretsiz), (e) a rducian in
arsumer surpls and () a daaesse in sadal vel&re.

(i) Strting fian fiee tack asmall ric on te hidhgaltyariantkbeds
D (@) a donngack in te gality ad price of ko varants ad (b) an
inaeese N e guantities sod and in e numlter ofF ansumers keing serned
(©) adaaeese in asumer suplbs and (d) an inaeese in scaal welare.

T he praofis in thed ppendix T his resultilstrates that the eo ects of
ssymmetric taric poides are sasitive ownetheritis the bwoualty athe
high quality ..m whidh is aaotiened a tednologcal achentece. Essentially
both paiaes donngracke gualities, whidh reducss arsumersurpls. H onever;
atamr o te bwvgalty produdng coutry hes tho additianal pervesive
aats the ne of the price of the hichquality good ad the &l in the
number of active casumeas. T his together with the ot that the proosscs
dotained fron the tariv pdicy aresnallimply tetatanic an tte bvygualty
g is udesirabEe an welexe gaunds. In aorisst, a e an the hidgh
qualty ..M rasss welere. T his messure Tosters ampetiion Wwhidh recucs
el ibrium pricss and inaeesss marketsize. T haugh teoerall e ectis a
allin asunersupls, & revaues mae ten o sstthis reduction.

17



42 Threll R pnnapke

W e are nowin a pasitian o study the gotimal taxie pdicy undertrell H

prindpk. T his prindpke is a cantral pi llar of inteematical trade whase de
saiptianisgven byA rtick| ofthet enerall geamattan Tanes ad T race
GATTY:

“W th respectto astans duties and dargss ofany kind imposed
an arin aaectian with impartation ar eportatian..., ay ad

\atege Bvaur; privi Bge arimmunity grantied by any aontrecting
party tohany productaignatingin ardestined forany otheraoun

try shalll be acoordad immediately and unaonditically o te ke
praduct aignating in or destined for the tenftries of alll other
antredtingparties.” (ATT, 1994, p. 86

Thell Al dolicatian hes the e ect OF trealing activities of a partiaular
Taaign cuntry at bsstas faarably as activities ofotheraountries. A ppMing
tell A prndpk t© aur franenok is equinalat 1o set gotimal &nie s in
amarersudh ttatt = § = t P digmaearofthe donestic cunry tus
doosss ttell Al &t € maxdamize donestic sodal welere. A s noticd
aboke an impartant doservatian is that eguibrium product dis ereniatian
is indgpadattofttell Al dause sine e rates are similerin this e
(see equatian (6). H ene the sodal plbaner doosss o maxdmize (15).
The .staderadta is (16§. SoMng fortwe dotain tell Al dause
L'S ([

P rpasiian5 Uncer kel Rl prinapk, ..1mms are &ed at te posithe
ke

~|
1

1_ 1(41+3 =
70§D+ D)

weret is te solition b eguatian (6:

LR a7

Proof Italy mEmars 1o proe tat the qoimal ll Al dause e is
paithe | oetatts ( ifadaolifl( 1)@+ 1)> 11+ 5):T hatis
vwhaeerst? j111 §2 > 0:SoMingthis inecuality we dotain thet & 0 if
adalyift > 2 92116 ; wnidhisahays salis. edsince ¢ _ ¢ (Ssseaquatian
6).m

T he Tdlloning dosenatias areworth matianing T hell Al dause tarie
rate inaeesss a6 the guality ggp inaressss, ie (¢ TV =01 > ( T his implies
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thattel A tano is gy, the greater the asymmetries betnean the .. mms.
I'tis honeernever igerthen 25 pacant(lim=; €)' PV = 025):Tebkl
rpats tevabessofttell Al dasetane farsane parametercaastelatias.
Inadditian, we ripartthe scaalwelfare gars dotained by gppling trell R
prindpk as aompared to a free tracke (FT ) pdioy. A s ItGan be sean, when
..IMs aresynmetricwelexe gairns of2.5 percatcan be adnieved by impasing
al A t&are of1351 pacait T hese wellexe gars are lxger when ..mms
dic er substantially. 1tis aboworth mentioning that since el Al pdlicy
does notar ect the quality ggp, hedanic pricss are notmad..ed (i.e prnas
and gualities all in the same proparian; se2 (), (10) and (11)).

GG 1 11 15 2 3
t™@G) 1351 1444 1705 1894 2091
wFT 004322 | 0.04229 | 003 6 | 003770 | 0.0H6G
w N 0.04430 | 0.043p3| 0.04140 | 00388 | 0.03BR
h gamsover FT | 250 293 441 5.77 751

Tabk1l: Thell ctFavxaed! ation e polioy (U = 1)

T he gotimum found aboe is a aastraned gotimum sinee &nie s ae re
stricied 1o be idatical by el Rl prindpke. B asic qotimizatian theary
sugssts thata arstrainad gotimum generates \alles ofthe dojective TUNC
o that ae bner then those in a free gotimum. H exae a higher weliexe
el aan be attained by setling div erantiated t&xic rates. |nwhatollons we
study the donestic goermmeant’s incantives todeviaie rom thell Al dause
desaibed InP ripasitian 5.

D imerattiating (14) with respect O § ad £ ad rearrangng t&ams we

dotan
iw W i®E i) T
it Ci® AQE i1y 1t @)
fW _ W 4 g6 1) o )

i€~ Qi) AQer i1y "

wered = Zewith = 248 and ™ = 840 1T he eplidtvales ofe
ad aegwenintel ppadx Heael® represatts the ebstiaty of the
gualty ggp 1 with respect o the reltive unitasts in (6§, nidnby L enma
1 is paitive. T he atherparaneter  rpresats the ebstiaty ofwelEre W
with respect O the gality ggp 1. T he nextl enma shons that this st
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ekstiaty is abo pasitive When it raies are paitive (es thoe uder the
I A pnndpkE).

L emma GFor any gven pasitive e policy (§; §); sadal welie is in
asssiigwth tegalitygp?® (ie. > 0):

P yroof Faragvenparoftanie s (§; ) wecanamputed W=( 1 = (0 g=d 1 )A+
a0 A=d1). Itis essily deded that

fa_ QiREE D

2 G(* 1)
ad that
(A _ @ §6 i+ §Q1+ 1)+ 22 4EY §6-+ )]
a1 @1 i1)3 -

Sineet is ahays lErger then 1.75 in any equilibrium, this Etter dermative
hes apaithvesgywen t; 4> 0:Thaekoe(W=(1 > 0 wen&; 4> (0 -l

Bressias (18) ad (19) imply hatan inaesseinataric ax ects welare
in saveral dic eratvnays. First, itinaeesss tanie reauss. Seaod ithners
the galty of trhe \ariant aasidared (this er ect hes bean substituted anay
in (19) foravenien®). T hild itar edts price ampetition betneen the tho
.1ms. T his bste ectis pasitive Tor § and necatine Tr t; s they ad ect e
L H S of(§ inadiz erenttmaner: T his, tagetherwithl enma 6 demastrates
thatall Hl tare policy is notgotimal

P rpasiian 7 Staringflan all Al policy, scdal weliare éan ke inaessd

by (1) sliditly baering te &rir rate on te bivgalty good and (2) siditly
risngte tric on te hidrgeltygad it ® < 41=(1+ 41):

P yoof. T he ideabehind the proofis tbevalate (18) ad (19) att = § =
t ™' ad study tharsigs atthatpdnt Casider..rst(19). | otice that
(W=l §R _ ¢~ > 0 iFadaolyif

e g at™)> e @t 1 1YAQ

Sineel enma 6shons that > (; this aoditian rewrites s (substituting
the eqressian TrAQ)):

- fr@ gD ™)

@ <
I5L@¢r+ 5+ ¢FV @ DA+ 41)
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U sing (17), this conditian reducss T

41

® <41+1

(20)

Casicermon(18). Thenwvehae et iW=0§< 0k . ¢ » ifTandaoly
if
Gap it ™)< Qio)Er i YAQ:
Susstituting A() ad ¢ ' into this inequality, we dotain (20) too. |
T he aditian in P ripasitian 7 tums aut not 1 be restrictive at all
Tabk 2 repats simubtied valles of® ad as well a8 he codiian ® <

41=(@1 + 1) atttepdntt = §= ¢ 7' ; ordeaatvalbes of - gc=c: It
is dearthat this codiiaon is generally Ul led in aurmacel

GG ® ® 41=(r+ 1)
1 |0.725665 | 111727 | 0810742 | 0954556
11 | 07473 | 1063 | 0821223 0957509
15 | 081416 | 1.05040 | 0855206, 0J9&36
2 08632 1.02&7 | 0884193| 09733
3 10909234 | 1.00973| 0918077 098127

TabEk2: Caxdtan inP rpcsitan 7.

43 Hirstbestpolcy

T he precading resulithes ciearly indicated the incatives forthe activist gov
ammaitto devate fram tell Rl prinapk ad goply a nounifom tane
policy. In the remaindar of the pgperwe wll aasider saveral naunifam
tanic pdicy gotias the govammait an doose fram.

T he adtivist go.ammeant an impkemait a naunfam t&ae poicy by
rece.ning its &rie nomencllure P rpasitian 7 indsed suggessts thatitis
gotimal for the govammeant 1 incdlde tho distinct entries Tor the goad In
guesstian, ae vhidh spad..es the daracieristics of te bwvgalty vaiant,
the other for e hidhrguallity ae. By dangsg thell Al prinapk is no
g gperative since we nowv e tho “dic erent’ goock argnating fron
wTodir eratauntries. Inaddiian the .. istbestpolicy can be gopliedwhni e
still compMmgwith theWW TO Bgshltian. 0 ur next resuls sheds Igitan

the gotimal pdlicy.
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P rpasiian 8 T he gotimal track policy imobes aarir an te hidghrgality
good and a sussidy an te bwvaality good

P roof T he gotimal pdlicy is atripke (§; t;1) sudh tat (18), (19) ad (6
hold. AHon (18) wehawe

P i)
AQ@* 11y
T his eoressian togetherwith (19) gves the reltian
AQG* i) G TG iD= 4 i €)Y i)
U sing the eressian Tor A(G; this equatiaon reducss T

® =1 j

1661 1)+ 4 §1)=42% §11 §2:
W e @nisolEle § odotan

_ 412 5111 52
ERTCEE))

T his equation gves the relatiaship betnean § ad ¢ -\ alice that the .. 1st
tam oftheRH S dfeqiressian 21) ispasitinve. A saressult §< 0 necssarily
impliess thatt > 0 :H axe itsut as o shovthat the gotimal policy is sudh
that§< ( :Tothatad weisolte t in (21) ad substitute itinto (18)
study thesigh ofl W (§; €(%)) Tarseveralvalles of g I tis essl ly shonn thate

A (21)

W — <0;andMZ <0
d1|—- -q:-ﬂFN dt -q:g

T harefore thare exdsts anecative € in the interal (31 ;0) Torwhidh sadal
weliexe TUndion reedes amaxdmum. H encs the gotimal polioy will indude
asubsidy an tre lowauality good. |

T abke 3 reparts sodalwelizre W = attained underthe gotimal tarie policy.
P excantace dnangss inweliere and in hedonic pricss with respectto fiee trace
(FT) adthegotimalll H policy areako reparted. Canpared tothell H
dbause sadal weliexe gairns ofFabaut 6o 11 an be adiieved \via a hedonic
price reductian of ebaut 10 © 16pacait It an abko be dosenad that
the pdlicy is sheped 1o reduce the hidrgualty ad inaesse the bwvgalty.
Indeed " > f> of ™" andgf> gt > qf TV
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GG 1 11 15 2 3
w = 00425 00430 | 0.04545 | 0.04317 | 0.0406&
h Change over M FN :
W ekrare 1117 1097 9.79 8§26 597
H ed on icPr kes 1640 | -1&5 | -1511 | -133 | -10.17
h Change over FT :
W elfare 1395 1422 l4.6 1451 1393

Tebk3 Thetimalpolicy (U = 1)

5 RegadTraki geamats

A tpical eamplke of a naunfam tane poicy whidh aamplies with the
WTO BgsHtianis aRTA . A aconman Eature of these egreamatts is the
disaiminatory treatmait wnidh favars membears reltive t narmeambers.
6 oaok imparted fram member countries e azarotarie whi ke simileargoocs
imparted fram nanmember countries e a pasitive t&in. Casider the
G Whare damestic autharities desire to fom aRTA with ae of the t0
fadgn auntries!* A n interesting guestion arisss here Is it prefrebe o
fam aRTA with the cunry where the bwvyquality ..m is bbcated arwith
the country hasting the high guallity .. im2W e study this issue starting from
tell Al dawse poloy.

P rpaeitiand A Regaal Track A geematwh te bwvaualty pralc
ing cuntry is alnays welre superior  ae with tte highrgalty pradbang
autry.

P yoof. T he reesaning behind the proofis toshonvthat (18) when evaliated
at = ¢ isin absolte vale lrgerthen (19) when ealated at § =
t P tiIfthisistieray (g t) inteinternal O ; t 7' ); then the resulic
olbns. Fgure 3 ilstraiss this reesaning.

Fan P ripaitian 7 e knovthat (i) kegping € = ¢ 7' L xed sadal
wvelbre W (¢ = ¢ ™) is donnvard skping in a neigbahood of § =
t ' ad thet (i) kesping = €7 >xed W (= € ;%) is uowad
skpingin anddbahood of ¢t = ¢ 7' . T harefore starting fiom thell A
policy (pantd  inFHgure3) aRTA with the bwauality caunry would ked

14\ olice thataRTA with both countries is nothing elbe then FT . P ripasition 3 hes
alreedy shonn that the plbnneratt the domestic country does notdesi re sudh a policy.
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wawvelare bel destermined by padntA in the Figurevhaewer is awnell
bdaed ndion. In arast aRTA with the highqalty cauntryy would
kEed o ttevelfare balB | A nalytically tis is te e ifad o it

Gl+re), @+e) e i 1 r -

Q19 Qi) il AGET ) A ER ) !

where A() adt ' ae gwven aboe T he tam within souare bradeets is
stragly negative and mae then o sets any pasitive sum ofthe tho.. 1Istierms
of thre codian aboe. Starting from thell Al prindpk this caadtan is
grerally satis.ed. |

w

A W(t=tve )

W MmN

B W(t,t,=tve)

0 tMl:N t
Figre 3 Regaal T racel geamants

T he next ebke repats the welfexe bk attained by esteblishingRTA s
with the hich and the bwgality pradudng countries. I'taboghves the per
antege dangss in sodal welere as welll ss In hedonic priass with respect o
tel A dase | e an see that the rankiing ohweliare bek anespas
otatofFigre 3. 4 RTA with the caury vnidh eparts the bv/quality
goad is alnays weliere inaessing Inaoisst aRTA with the otheracoauntry
is alnays weliare redudng the welexe s incressingwith the asstasymme
oy, T he reesm is that even thaugh both hedanic pricss are an ected in the
same prpartian (see (0)), they dance in gopasite directia s they deaesse
uxkeraRTA with the bwoualty countrty nike inceese underaR T4 with
the highrgalty ae Inutvely theRTA with the bwauality coutry is
prerabke becase itaomes dossst o the . istbest poio/®

15, frther emark is thatitshauld be noted thatin theRTA s we have presariied, the
..M whidh does not take part in the ageamat aotinues in general fding the gotimal
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c/G 11 15 2 3

1.W RTA ) 0043 6 004227 | 0.0403% | 0.03891
% Chengeowerll R :

-W el&re 099 211 1.19 153

-H ednic pricss -124 -2.03 -185 -1.4
2.W RTA hign) 0.04120 | 003863 | 0.0360 | 0.0345
% Chengeowerll R :

-W el&re -531 -663 -7.71 -8.80
-H edonic prics 190 180 1.58 1.22

Tebk4 W elexreadRTA s (U= 1)

B asad an the numerialsimulatias ofthe madel riepparted in T ablkes 3and
4, itis passibE toesteblish aranking oftarie polides based an sadal welexe
bek. Seaod in the renking after the .. istbest policy is aRTA with the
aury where the bwaualty ../ is baated. Indesd sudhaRTA is dossst
otetmalpdicy. T heewelfare bek exaed thase ofttell Hl prinapke
ad freeracke Inaaiast aRTA with the cunry where the high guality
..M is established is the worst qotion.

6 D isassian
T his pgper hes aasidared qotimal tarie pdlicy in a aatextwhere products
antan dic erant qualty attributes and wWhere bl danad is metby im-
ports from o . ms bcated in 10 dic eratt countries.  I'thes bean shoan
thatapure strategy asymmetricequ ibrium arises wheneveraasumers hae
heteragaas testes onguality, W hi e priar researdh hes indicated hovwvsaaal
weliere can be improed by altering gualty thraugh taxatian in magpoly
ssttings aur analysis hes re.naed the disasssian by determining the ot
mal & palicy in the sstofaltermatives under oigpoly. T he exdstance of
asymmetric gualities gves rise to a ... 1st best pdicy aasisting of setling a
naunrfam t&aie policy.

T his resultgves ne o ad bnma ke situation. 0 N the aehad thare
are dear incantives Tor the adtivist govermmant 1 deviate fran el Hi

I A tane. A sepected when the goammentreducss the tarie an ane ofthe countries 1O
Zerq itdoss better by recakuBting the tarie forthe othercutry, A s mentianed aboe
the donestic goparmmatwishes o fom aRTA with the bwgualty produdng country.
Farthisase re qotimizationvwouldgveanawtaris farthe high quality produdngaountry
wvhich is hidherthen thatunder trell Hl clauese.
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prindpk. 0 n the other hand because of passible sanctias, the authonty
wishes O amply with teW TO0 Bgshltion. T he gosermrmattis thereioe
tEnpted 1o e gualty as an asgumant Tor atering dic erat varants of a
gxdinits taie nonendature and thus pursLe its gotimal taxie polioy. 0 ur
rnumerical smulatias reveal gairs of ebaut 14 peraaitofa. istbest poicy
oserfiee trtack Wnidh are likely 1o be rgerthan the administrative acsts of
impkEmating sudh a palicy.

A ematinvely the goemmatt may caasider the fTaomation ofa regaal
ageamait In this regad aur theary makes predicias aoncaming poten
tial members ofFaRTA : wellere improamantis aly passibke ifaRTh is
adievad With a bwaualty produdng cuntry. H onever; acoading o the
same agumatt, the BEttlermay have noincative 1 jan unkess iberalization
in otheraress is granted ss well T haugh aurmadelis too partial equi ibrium
1O asner guesstias of redpradty, itis interesting to dosene that riegaal
tracke agreamants seldom address anlly tracke banriars ! ©

1S areampk Ethier (1998) amgues that reganal tracke agreamants gve neacamess a
margnal acventage ampared 1o nan partidpating countries in attracting fadgn direct
inestmeartts, wnidh then gve aassss toa lxgermarket
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7 A ppaexx
7.1 ProofFofl enma?2
R ecll the TOlloning ce. nitias and notatiat

f(X) — 4 §3x+2

¢xil)3

_ X3xiD

g(X)_ 4(4xil1)3
— X3UXiDEX j3x+2
h(x) = XEXEREISCD

It be essily deded that FX) < 0; TAX) > 0;gIX) > 0; gqX) < 0
andhqx)> 0 forallx _ 74 :
W edanole; as the solLition toeguatiat

_ Y@t
ke = 1@ §3+2) ©2)
withk = S8 > 0; and?, as thesoltian 1o
__Meri9
k= 1@ §3+2) @3

with k = g((lli‘z)):ln additian, we danote | ; as the solution 1o ecpation

()= 1i8g(,)) ad,, ssthesdlin©F( )= 1ig(,)):

() Arstwe sty the aonditias underwnidn A ssigmantl is an equ-
ibrium. Todosg we ..1Istproe that bath ../ims’ pro. s at the prgpcsed
equi ibrium are nannegatine. T hen we diaedk thatno .. im hes an incantine
todeviake fron 1t ie no..1mm hes an incative 1 Bgpirag s mals dace
\ otice ... ist thatequi ibrium pro. ts uderh ssigmaitl an bewwitien as

_E i, i D i3+ 2)

% TG, 5 1P (29
ad
= 2
Yoo = 16;:&1 il;);z) (TP (25)

I'tis essy todedkthat2 {(k¢) > 0 :T hen inecpilibrium, Torany paanetiical
astellion itmwstbetecetat?; | A = 165, T hisactually implies
thatq ad g, are paitive and thatbaoth ..yrms’” equilibrium bene. s are naon
necatinve (see (24) ad (25)).
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N avvy Etus see thatktno .. mm hes an incaative 1o deviake by bgpfrogging
te nals dde T he cee of “donnvad” Iiegpiraggng anly makes sarse
it the bwoualty good geerates hider pro.ts as ampared to the high
qualitygood. Carected Torastand e dic erencss, selingahidargualty
goad pays 1 6times mare then manuectunga lonerguality good (see (25)).
T harefore Torreesanebketanit rates donnvard legpiraggngcan be ulked aut
T he same reescning honevey; sugests potatial Tor“upnard” kgpfiraaging
Suppcse ..M atcoury 1 deviates by bgpfroggngits mal Insudh a s
.m atcauntry 1 wauld sebctq _ g, tomaximize devatingpro. s

Wt @ig) | o
Gaigy "2

é1;h = (1 it)

T he..staderadta is,

fpa § 3o + 1)
CGagiag)

De.re, _ lsudhtatq= .q = ,%,q- T hen weanwite

Qaitw)

icgg=0

o @," i3 +2) bpr @] §3+2)
5 5 5 : : 1 - \
G, i1 4= 0T c@r, i1)°

FAan this eguality we dotain that, mustsatisky.

c_ ¢ i3+ner iy’
e ¢, iR §3,+12)

a= 1 it)

U sing the ce. niias gven eboe and equatian (22), we can wie

G. i3 +2)_ 1i®* ¥ iD_
¢, i1y 1ige@r, j1)°

T hesdLiion o this equatian is | ; as de.ned aboe. Equation 26 g\es the
gotimal deviating praduct dic erantiaion (| ;) as afunctian ofthe prgposed
equi ibrium praductdie erentiatian 1, . T adngintoaccountthis relatiaship,
We Gan aompare devialing pro. s &, wWith those atcthe prgposed equi ibrium
Yi10. L ovouality .m atcountry 1 does notdeviate wherever @15, - Y2
D eviating pro. s Gan be witien as.

()= =9Ct1;&®) (@6

Brp= Qi)Y — 0 h(’l)
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whi k equi ibrium pro.t are

—2
whCa)
X

1/41;h = (1 it)z
D Mding these o eiressias We get

e _ (L I6Y 161(1)
fa . CE®Y NGy

T hareforg .1 1 doss notdeviake ifand o ifle (()A i €)Y -h@E)DA i
1) ; wnidh is the aaditian gven inl enma 2. T hus, Torprimitive paran
elers (G ¢ §; 1) sudh that this inegualty is satis.ed A ssigmattl is an
equi ibrium. T o aampEte the proofwe ned 1o shov that the parametrical
soae Tornnhidh the eguatias eboe have real well ce.ned solLitias and the
aboe inegality is Tul. Bl is notempty. W e do this by mears oF ae ex
anpk. Fist note that equatiaon (6 is a abic equatian in 1 - otice abo
tatitsRH S isinaessingin® - T hereforg since any \alid set of parameters
(@t salis.es I > 0 £ J= 1;2; 16 § teeis alvas a real
solution 1 (6§ satisking? _ 15621 o gven this notice that there abko
edsts asoution oequation () § kg() = 0:Inded this is aboa abic
equation in, thatwites (¢,2 §3, + 2)=kg@) = (¢, j1)3:SinethelHS
is ear paitive thesobtion satis.es , _ 1; as required. Itaan be shonn
that primitive parametars edstiorwnidn A sssigmattl is an eguilibrium of
te atinatiohgame. Syopaee g = 1l ade = 1 adall H dase
taic poigyie € = €:Then 1, = 563%; ,; = 12548 ad tacke
(DA Ft)Y = 4182 £1012< 0< h@EDA i) = 3:L08£1013:
Thus A ssigmattl is an eguibrium of the atinuation game. T his aom
pEtes the proofofpart ().

T he praof of part (i) is analbgos. T O edaamize an space We do not
presaitithare Itis esslly seen that! ssigmat2 is abo an eguilibrium for
theparametarsgvenaboe. Indssd?, = 4906 ., = 110B ad16 ()X i
1= 003IA<0<h@)A &Y =00029849:

P art (iii) lbns fran (i) ad (ii). W e simply nesd o show that the
parametars Torwhidh anly ae equi ibrium edsts is notempty. Casiderfor
inrteneee= 3ade= 1wthal R dausetar poic/l

72 TheH arsam-Sellen aternan

H erewve goply theR iskD aninance arterian O theGeewnere e raiss are
zaxa. W e Olowll ottaetal (199 7) whoproide an exeliatguace togoply
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this re.ramantin the dbess of games we are aasEideyring R gpresant..ms
daas betneen both assigmats Ag; k= 1;2 esal £2 gane as Ollons

Ay A
A | X3 Wi1) | Kz s W)
A | Y | KiY)

Here x rpresats payo's Ir.m 1 ady payos Tor.m 2. Cearly
[Ac; A ]and A ; A | are both equi ibria of the game with conrespanding pay
as (Xi1;yi1) ad (%, ;) repectinvely. L etG (1 = X1 § %1 bettecant©
..Im 1 by predicting corectly that.. im 2 will selbecth ssigmeantl (ad best
respading o the predidian). L ikenise G ) = X, § Xp iIstheganto..m
1 by forecssting conrectly that. m 2 willsebcth ssigmait2. Faor..m 2 we
haeG,; = vi; 1Y adG,, = y; iYy::ltissad thath ssgmeaitl risk
dominates A ssigmait2 waewexrG 16,7 > G 64, -

Fogue 4 represasG 11;6 ;6,7 adG,, Torthe Gseevwnere tariv  ratess
are zeroin the riegan of reltive asts ciarvwhidh both equiibriaexdst, i.e
G - 193 . Itan bessn thatthe inequality dboweis salis. ed and therelore
the unigue equilibrium rEmaningis A ssigmentl. Itis impartant to noe
that Tor any policy sudh et tre ll Al prindpke goplies ie ¢ = § te
aeph belbwvanly dangs gentitatinely, notgaltatinely. T harefore uder
thell Al prindpk oy} ssigmeantl is an equi lbrium.!’

—-—G11 =-G12 4« G21 —--G22
0.25
02 N 'S L4 L |
0.15 -
0.1 -
0.05 -
A —————
00579 1 1.05 1.1 5 1.59
-0.1 -
-0.15
C

Faure 4 R iskD aninence Criterian

T he calulEtias ad ..gures shoning that A ssigmeant 1 is the unigee re.ned
equilibrium Tarathertanie sdedules are similbrand tharefore anitied.
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7.3 P roofofP rgoosition 4

(i) First, notice thetby L enmal 55 > 0:(8) W eneed toaompute thesign of
ich — Oq 0% - 0 - -di®BuGE+D) - d -
o= RrGrAonll vehae = .%< 0:Therefre (% < 0:
W eabonea:litesigﬁcﬂ—ﬂ; W onteq = 2 :Sineqg, Blkad?! inaessss with

& ten % < 0:(b) Use(11) and ©) rewitep, = LIBBCINETT)

e
—2
; iph — @pn 0 -q; Opn — (i®)8y (121371922+141+42) .
Weneer:liheggﬁofd1i 2 @ﬁ-SII’EE o2 RS > 0;

v\ecr:nc:lee1hatddiihi > (; i.e the daonestic price of the high quality good
increeses. (O Fran ¢) wehavep = p=21:Then pr= 420,20 beerve
tar 2410 degemmes with . 52513 and sowith §:4 ko thatq, &k
With %: T hen vie conclce that 8 < 0 (d) T he resullt Blbons fion e
Bcttati Dl < 0; 1= 1;2 (se2e B)). (€ Casumer sumpbs Gan be

- _ HL(@r+5) _ _1(41+5)
witlen ss C S= 1150, - It be seen thatboth Botars |57 ad g,

Bllwith  : T herefre ©55 < 02 () Using (12), (13) ard (10), e et
eqressian of scdal velbreis W = I‘zlg(“—lm(lzi;z,(i(i"ll; D IECI) - e need
tesighof L™ = QL 4 Gw i

ew gt — . aw—  _
e T Rt ER_ Wemnamue T

0
e 1= 1 J— e 941
iH 3eriDEr +3+2) < 0:hA ib@@_VX H 13016137241 +45+ 3F) > 0 : Fan

2a@rily 40 - a¢riDe

eqation (6 vehaettat S = X i D > 0 :Usingagein (©

T 4G@6'3j2412+45118)

- . - @1r— _ 1(41-n(412-31+2) _
osubstitute G-G; WweGEN WiTte 5 o Tesnis s > Uil ovweare

a3 - 6. 5 4 3 2 -
IW—  _ @301 ettt 31514014 1513 12 301+ 56) T
g =0 - G@T 115817 §22413+ 40817 j 341+ 56) < 0:This ampktes
the praofof (i).

T he praofFof (i) is analogous and therefare anitied. B

74 Ebstidties ® ad~ in(18) and (1Y)

_ 4@ §3+2 ) - - Glitw).
® = 12(1613524'12+45lizs) with k= q(lliii)'
= vty wheare

yvi = UEE §121815)E + 0:7A846)+ §21+ 1(8 §112€)+
1166+ 108%) § 1308+ 966)+ 1Y@ + 68 1)] i
1+ 0 B5B09)(? §2 D5BIT + 394997) j
GlEE §1261R)E §023B15 + 1362)
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ad
¥=(il+ 0 i 90T i D@C i)+ 15+ 4 1)+ 21):
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