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Abstract]

O Welstudy(theléffect(offthelgrowthlihlelectronicldommercelonlretail [Sal esfaxesl]
usingthellbgitimodel [6f[product(differentiation. MCompetingljurisdictionsichooselfaxrates ]
onldetail Busi nessesiinltheir@wnljurisdictionsiandihen(firmsidhooselprices.WVelSolvel
numericallylforthelsubgamelperfectMashléquilibrialofftheseldames.[]

O Weldonsider[fiwvoldifferentfax[structures, whichldiffer inthelireatment[of(Sal eslby ]
busi nesseslinloneljurisdictionfbldonsumersiinf@nother(jurisdiction. T helfirst[assumes(]
completelévasionofiselfiaxes(iconsumersiwhobuyoutsideltheir (homeljurisdictionléscapel]
all[saledlfaxes), hichlisldloselibfhelstatusiquolihthelll. S. 0T helSecondldssumesZerolisel]
tax[@vasion,Whichlis[dloseliblthelstatusiquolintheEU.[]

[ Welfind(that [Bothifax[ratesandliaxrevenuelial | [SharplylihaSwitchfromZeroliol]
full Wselfax[évasion. [T heléffect(isldreater[for lower [GostslOf[dross-border[shopping. Vel

alsoldiscusslsomeldifferencesiinidomparativelstaticsbetweenthefivolibxregimes.[]



1.Mntr oduction]

[ Stateland(lbcal [governmentsiinthelll. S.[dollect[@Significantfraction(oftheir fbtal []
taxevenuelthroughlretail[Sal esliaxes. [T hisiaxDaselfacesihreatsiof(eérosionfromiseveral []
sources: [[eclineslinlihelshareldf(sal eslof [faxabl eldoodsliniational [ihcome; thelgrowing
importancelofmail-order [Sales;[andthelrecent [devel opment [0f [@lectronicldommerce. [T hel]
first(of [ftheseldausesihasTediSomelstatesiblatitempt folexpand(sal eslfiaxesfromigoodsiol]
services.[IT helletter [fivolSourcesof [érosionhiavelalsimilar [dause—changesin{]
technology—shippinglgoodsidirectlyfoldonsumersihasibecomelliessidostlylduelioldeclines]
inlfransportation(dosts,[@ndlpossiblylmorelimportantly, [declineslinthandling@nd[]
processing(dosts.[]

Statelgovernmentsiwhichilevy(sal eslfiaxesial sollevy iselfiaxes, [Solthat fesident slof [
theljurisdiction(@relliabl elfior [@nleéquival ent fax(intheir [placelof (fesidenceldnidgoodsl]
purchasedlelsewhere.[TA[1967[SupremelCourt(decision@nd(alater[8ffirmationINational []
Bellas[Hess,[386[W.S.[753,[1967; [Quill,[504W.S.[298,[1992] [requirelthat [Bel | ersthavel]
nexuslinf@jurisdictionlin(orderfor it fobeldesponsi bl elfor [dol | ecting(sal eslor [UseliaxesTor [
that jurisdiction. [Congressihasfepeated|ydeclinedfbdverturntheCourt’ sidecision. TAST
alresult, ltheldollectionlexperiencelfor [UselfaxesisSo@bysmal [that [@neldan(dl mostignorel]
them. [T heldecent moratoriumioninter net faxesiéxtendsthistieat ment [Of (thai | [Order[Sales[]
tolnternet(SalesBy[probitingnew [faxMegulationsiSpecifical ly[fargetinglinternet[Sales.[]

Whilelhail-order[Saleslibldonsumersihavelgrown(sincelthe[1960s, flewMvoul d]
assert(thatthelfavorabl elfiax(freatmentisitheldnlyldause. Bimilarly, fhelfaxfreatment ]
explainslonlylSomelof thelfecent[growth(ofélectronicldommercel[lGoolsbee, (2000] .

Rapidechnological [Advancesiihllbgisticsiandfal lingliransportationdostsifor [quick (1



deliverylof(small[packagesihavelal solmadeltail -order [OrInternetshoppingSimpler@ndd
easier. [T he@bility[ofthail-order [{firmsibholdimorelNarietieslinlinventoryihan[]
conventional [etailersihasprobably@l sodontributedfbgrowthof FhisSector. ]
Stateland(lbcal [gover nment(official siarelrightlyldoncer ned@bout thelfuturelof thel
sal eslfaxBaselunlessiiheyldaniriequirelSel lersiiblassi stithemlihldoll ectingluseiaxes.Many[]
conventional [(** bricks-and-mortar’) fetail erslarelal soldoncer nedidbout [thelfax[]
disadvantagelthey(facelinidompetingwithnternetfetailers. n[additionfolusefax]
evasion,[tail-order[andInternet(retail ersiareldonsiderabl ylmorelmobil elandidan(Seek [Out[]
locationsiwith(Iower[dveral | businessliaxes. [Declinesihtheldostsibldonsumersiof
buyingldutsideltheirresidenceljurisdictionslincreaselfhelintensityloffax[Gompetition[]
among(jurisdictions.[IT hey(al solmakelthelintensity[of [priceldompetition@mong(firms_]
fiercer[inlmanymonopolisticidompetitionimodels.[]
[ Welmodel [alfivo-stageldameloffax[Gompetition. [First, [@achljurisdiction]
simultaneouslyléhooseslit sitax [ratelfblmhaxi mizeldldompositelobjectivelfunction]
(includinglrevenue, [fesidentWelfare, [and(profitslof [desident firms) . [T heseltbx(ratesithen]
influenceldemand(@nd(dostslfor[retail ersibasedlintheldifferent(jurisdictions.[Retail ers]
simultaneouslyléhooselpricesigivenlthelSet [of [fax MatesTacing(@l | [activelfirms. WWelSolvel]
numericallyfor[Subgame-perfectMashlequilibrialof thisiwo-stageldamelunder [different ]
tax(egimes.[]
[ Section2[discusseslihelibx(issuesiandiSomelpreviousliterature. [Bection3[presents]
thelbasi clmodel . [Bectionl4[describesthelpriceleéquilibriumlandiSectionBldescribesiheliiax(]
equilibrium. [BectionBlpresentsiour hain(Simul ationlresults.[BectionZGontainsiour ]

conclusionsiandidiscussesigoal siiior [further [fesearch. ]

O



2.[IT helT axlssuesl]

Therel@relhanymodel sliof linterjurisdictional [Gompetitionlihpublicléconomics. Il
Thelstructureldflbcal [governmentfinancelihthellU. S.0edfb@n(ihitial Hocuslon(property ]
tax[@dompetition. T he[Tieboutthodel [[11956] (hasbeenlaldommon(starting[point fo[study]
residential [property(faxes. [Inlchoos nglwhereliblreside, househol dsiSel ect[aldombination]
of [propertyiaxesiandipublicigoods.WVithlalargeldumber[0f (Tocal [gover nmentsiih(al]
metropolitanlaborimharket, jurisdictionsioffer Bothltheldppropriatelevel [0f(ServicesTor [
their(fesidentsl@and(provideltheselServicesiéfficiently.What [generatesléfficient [Outcomes]
in(thelsimpler formslof [Tiebout model lisithelfight[donnectionbetweenlpayingiaxesand(]
receiving(Services.[IT heléfficiencyholdsiwhenlonly(residential landal uesiareliaxed. [T
Sincelnon-residential (feal [éstateland(riesidential [Structureslal sofacellocal [property(iaxes, [
thelproperty(faxidoesihavelSomeldistortionaryleffects. Il

Forretail [Sal esltaxes, [thelli nk[DBetweenpayingltaxesandrecei ving(Servicesbreaksl]
down.[TA[jurisdictioniwith@Ibw tax[Mateldan(attract[Shoppersifromidther(jurisdictions]
withouttheBurdenof havingfolprovide@nygovernment Servicestothem. }IBecauselof ]
this, [fax[@Gompetitioniay leadfbUnderprovision(of (publiclServicesisincelthelperceived]
marginal[dost[of [publicfundsimay belquitelhigh. ]

Oneliksuelwelneediblexplorelasipartaf thisstudylisihelincidencelof differential (1
sal esltaxesiihldligopoly. [T herehiaseenSomelpreviousiworkihfthis@rea. [Braid[1987] [
studieslthelihcidencelof[Sal eslfiaxeslin[alSpatial [0ligopoly. [Tonsumersibuyfromithelstorel ]
with(thellowest[pricelplusliransport(dost. [Braidéxaminesltheleffect [0f (AlSinglel]
jurisdictioniwith[onelormhorelstoresirai singlitsitaxrate, [But [heldoesinot [@éxaminelihel ]

equilibriumex(rateslfor[Several[jurisdictions.[Trandel [1992] lislanother [paper [d ong]



similar(lines.[Dtherpapersisuchl@sBraid[11993] [and(Trandel ([11994] [studylequilibrium]
tax[ates, (butfheyldonfinelfthemsel vesibimodel swithlalsinglelstorelper(district. [A [
commonl(featurelihihelliteraturelisiihat therelisidompleteltharket[Segmentation—each(]
store’ sldustomersiarelaldi stinct[Segment [0f (thelarket. [Given(that [Only[SomeldonsumersT]
shopvialthelnternet, lit[Seemslimportant fo[studymodel sSwithlimperfect(Gustomer ]
segmentation.[]
Therelislanotheriteraturelstudyingfax[dompetitioniwhenfirmsiuselmarginal [dost []
pricing, [ihcludingKanbur@ndK eenl[11993] . [Givenlihelimportancelof[product [
differentiationlinimany(mail-order [productlines,it[Seemsimorel@ppropriatefbstudy]
price-setting(firmsleévenlattheldost[of [thoreldompl exity. [
[ Currently,[0nly(retail[Stores(dollect[Salesiiaxes(fortheir[jurisdictions.[Mail-order[]
andinternet retail ersidol | ect[Sal eslfiaxesionl y(for [ShipmentsiwithinthelSameljurisdictions. [
Growthlinh(sal eslihroughidther [6hannel sidouldTead(jurisdictionsliblreplacelsal estaxesiwith(]
other[fypesiof faxesionlproducersiand(distributors.[Inleffect, theselbew faxesiwoul dbe ]
taxeslbasedonitheldriginprinciplel(thelfax(ratelihthelsel ler’ sfjurisdictioniould@pply o]
transactions). Il
[ Fornow,Welfocuslonliheleffectsiof(eli minatingluselflax[évasion. Welthus[]
compare:[]
DO theldurrent[W.S.[fax[Systemwith[100%Mselfex[évasion,@nd]
2)0  saleslfaxesbasedion(theldestinationlprinciple,vhich@ppliesior(intra-EU I

transactions.*l]



3.[Thel odel ]

SinceldonsumerslinlthelSameljurisdiction[patronizelstoresiiniSeveral [jurisdictions]
andléachistore’ sidustomersitay residelinimany(different(jurisdictions, it[Seemsuseful o]
examinelodel siwithlihcompletelmarket [Segmentation. [T helmost workablelof [thesel]
model slisthellbgitimhodel [of[product(differentiationihichlisstudiedinidetail (in(]
Anderson,[delPal ma,[and(T hissel[1992] . [THeterogeneityl@amongldonsumersiinithisimodel (]
enabl eslstorestblhavelover|lappingimarket[areasléveniwithiperfectihformationl@bout]
pricesionlthelpart(df([donsumers. [Buchlaodel [Seemsiquiteldseful [fblstudyldonsumer ]
behavior(ih(shopping(throughldifferent@hannel siSuchlasretail [Shops, hail[drder, [@nd ]
electronicl@ommercellVeblsites.l]

O Welthodel [demand(for [@nlihdividual [product[0rproduct[grouplus nglaiwell-known]
model [0f [di screteléhoicelbydonsumersiamong(differentiatediproducts. [Eachldonsumer[]
chooseslamong(all [availablelproducts, [@siwell [as@nioutsideldption{(buyingnhovarietylof ]
output(ihlthis[particularihdustry). T helibtal [popul ationlof [Gonsumer siisiiormalized (b
one,Withiylivinghjurisdiction1@and1FKlivingihjurisdiction2.T herelareN [firmsinh]
jurisdiction@ndN,firmslih{jurisdiction2. Welfirst[study@fax[Systemlihiwhichiéach[]
jurisdictionleviesaniadival oremisal eslibx, [and(therelis[100%Uselfbax[évasion—nol]
consumer sipay(sal eslfiax((toleither [jurisdiction) [On[purchasesloutsideltheir esidencel]
jurisdiction.’d]

[ Welfirsthwriteltheldemand(for firmlilasthelsumloffwoldomponents: [from(]

consumerslinfitsfhome” [jurisdiction@ndfromidonsumerslinitheforeign” jurisdiction, ]

ex (_pi (1+71)J
or0 DEFHFNUEFFRO wherel H, = X a O
i1



and] Aiz@@xp(‘pi ‘6j+ N, —1)exp["°l‘5} ; Nzexp(—_ pz(l”z)}exp(ﬁJ 0
m M m m

Inords, H;(pi, [P, 102) [équal slthelprobabilitythat [Aldonsumer residingin[]
jurisdictionBuysiromirmilih{urisdictionWhenirmiilchargesip;, fheldemaining ]
firmslin{urisdiction1[dhargelp,,[@nd@ll {irmslinjurisdiction2[dhargelp,. WWhenlthe]
consumer [Buysfromlalstorelihlheromeljurisdiction, thelafter-taxpriceléqual Sipi(1+t1). [
Whenbuyingfromlalstorelihltheldther [jurisdiction, Thelafter-taxpriceléqual sip,, [But thel
consumer [incursian(additional [dost [6f [S[ihnakinglalpurchaseldutsideltheljurisdiction. ]
accordwith(Someldasual [@bservation, Welassumelthat [firmsarelunabl elfoldiscriminatelin]
pricelbetween(resident(@ndon-resident[donsumers. [In[ather Wwords, [firmliléhargesithel]
samelmil I [pricelp;[egardlessiof wherelher [Gustomersiarellbcated, [Solthat thelhassl eldost [0f (]
dlislpaidbytheldonsumer. M ewfechnologyreducesd@ndtheldomparativelstaticsof [
changeslih(3(arelamajorfocuslof[Ouriworkhere.[]

[ Similarly,[F(pi,[P1,102) [Equal sithelprobability(that [Aldonsumer [fesidinglihl]
jurisdiction2buysiromirmlilihjurisdictionfhen(firmilchargesip;, fheldemaining]
firmslih(jurisdictionC1[dhargelp:,[@nd@ | [firmslih{jurisdiction2[dhargelps,. ]

[ Finally,thelflermlV [standsfor thellltility(of theldutsideloption, Whereasii[isal ]
scal elparameter Whichireflectsithelflesponsi venessiof [Aldonsumer [foldifferenceslinlthel]

“observablelutility” @mong(theldifferent(0ptions{includingheldoutsidelone).[]



L etfirm{Ibelaldepresentativelfirmlniurisdiction(2.tsidemandleéquals:[]

D _pj(1+T2)J
H O

j2

A, =N, exF{_pl _6j+ (N, —1)6Xp(—_ P (1 TZ)J +exp(—_ Py (1+T2)J+exp(£Jg
u u u u

ex (
0  DEFREFQEFHD wherelH =

- —p,- ~p -8
Ajlﬁ[ml@xptﬁwj + (N = 1) exp(pz—SJ +@Xp( pJ J + exp(ﬁJ iR
u u u u

4.0 helPricelEquilibriumO

Weldonsider[Onlylquasi-symmetricléquilibrialiniwhich@ | firmsihjurisdiction1]
chargelthelSamelpricel@andal| firmslinfjurisdiction2[chargelthelSamelprice. MIVelwritelthel]
demandfacinglafirmlinh{urisdiction1@safunctionoftheliriplel(p;, [p1,[p.) Lhldrder o]
distinguishibetweenlitslownipriceldandihelpriceloflitsirival slihthelSameljurisdictionin{]
orderiblderiveltheldemandderivativesiwelneedtbfindtheMashieéquilibriumlihlprices.[]

O Sincelp[andip;[arelproducerprices, thelprofitfunctionsfor [theldepresentativefirms]
aeld O O IL(p,P.,P)E(pEG)Di(p:, P, p2) 0

andl  ITj(pi, [P, [P2) (0 =16) Dy (. [po, [2) .U
whereldliklimarginal [dost[(whichiwel@ssumeltbDelidentical (acrossial firmsiand(for @l [
typesiof(sales). MVelignorel@nyixedidosts, [Sincelour [@nal ysi sidonsi der siéxogenous(]
numbersioffirms.[]

U Thelfirst-order(donditionsor [profitthaximizationlare: []



O O ‘;i_m) E@.E@)GZD—‘ 00
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oIt oD,
and — =[;F[(p;=I6) —L =0,
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j j

whereltheldemand(derivativesiequal:[]

oD, oH
| — = +(1-
op; {ap.} ( Y){ p.}

0 0 Y{ (1+Tl) (1+ Tl) (H,) }+(1—Y){_1Fi +1(F|)2} O]
u u

u

dD. aF oH.
andd —L=y—L+@1-y)—L0O
ap. ap, ap;

J

O O :y{—(1+TZ)Hj+(1+T2)(Hj)2}+(1—y){—1|:j+1(Fj)2}ﬂ
" n TR

With(alsinglelmarket, [éxistencelof[A[purelstrategyMashlequilibriumlihipriceslis]
guaranteed((iseelAnderson,[delPal ma, [and(T hisse[1992). [Becausetheldemandfunctionsl]
arelfhelsumoffwollbgits, Fheir [proof [GannotBe@ppliedidirectly. ‘MHowever, [EGuasi-
symmetricléquilibriumidanbelguaranteed(iblexistforthellevel siof faxatesiweldbserve.[]

U
Propositiond: [ fnax{ t1, 1.} &[T ,Ihin{ N1,N2} 2(2,[and[L >0, ThereléxistsiaMashl]

equilibriumihipricesihihichiall {firmslihleéachljurisdictionldhargelalsinglelprice.[]
Proof: [BeelAppendix(A.[]

U
O Closed-form(Solutionsor theseléquilibriumipriceslarelunavailabl e, [@veniwithN, [

=[N, [@ndt [ZF,[(except Withzeroibx [Mates) . Vhil elSpecificliiaxeslarelniot [Adommoniway ]



tolassess(sal eslfiaxes, litlislinstructivelibldonsider thembecauselanlanal yticlSolutionis]
availablelinfthelSymmetricldase.[]

l
Proposition(2: [ et[f} F b= ({belfhelSpecificlSal esitax[assessedlihbothfjurisdictions. [For ]

N1 EDEIN, EheléquilibriumipriceldhargedDy@l | firmslis: [

0 p*(N,m[a)gm&d*FNm

where = N =1+ Nexp() | N -1+ Nexp(p) @nd[B@BS— 0
(1+ exp(-B))* (1+ exp(B))®

An[[hcrease[[h[&recrease[[h[tl]jave[’iheBame@ffectnEb*,EkndG%ﬂ8 >[0[if B >[I

(andROGFBE).0

Proof: [[Firmilih{urisdiction1hasltheldemandidurve:[]

exp(_p' _tlj
X = u 0
eXp( p| tlj_l_(N _1)exp[_pl lJ_I_ N2 @(p[_pz - J
u
0
exp[_p' _Sj .
o 0 5 L) oh FC
exp[ P j+(Nl—l)exp[_p1_ J+N2exp[_p2_ ZJ
B u
0
0 whered H =1+(N1—1)exp( Pt P j+ Nzexp[_pz -0+p, +tljD
H W
- andd F:1+(N1—1)exp( i ID'j+N exp[ pz_t2+p‘+8J.D
H W
Profit(for(firmilequal STT; 2P, 3-c) D;. [T oBbtaini rmi{i shest eply, [
0

0 oI, =X, +(p,—c) =[0far[]
op, p

O



] i+1 +(pi _C)(__:l-{(Nl—l) exp(_pl-l_pi j +&exp(_p2 —5+pi +tlJ:|D

oo o _%{(Nl—l)exp[—pl p.j exp( pz—t2+pi+8ﬂ -
F u u u

AtltheSymmetricSolutionWhen(t 2 {2 HandN; EM,EMN, [P 2 20,20
O

g + U

(Z00

tT
|

U
orE(p NC)__ ! _EE&D
u
N— 1+Nexp(t 6} N— 1+Nexp[8 t)
u u
N 5-t\[
o) el )
L M M -
U

(t1,75)
Let[B@GS_—t;[th - N-1+Nexp(-f)  N-1+Nexp(B)
L+exp(-p))  (1+exp(P))

0
0
Differentiatingp* EA\/ithmeﬂ)ect[tb[B,M/ebtainB%% IE*ZN ‘31[; BincelT

a—F: - exp(B)( exp(B) ~1 Jiap hasthelSamelsSign@siexp() =1. D]IhusGaL >[00fd

op [1+expB)° ) B

SO O U U U U U U U U U QEDU

0



Thelreversal[of theléffect [0f [Aflax atelihcreasel@sid > [fichangesiSignimaySeem(]
surprising. [T helintuitionfisstraightforward. MIVhen[3 > (il [Aldonsumer Buysimor elihhis]
jurisdiction;[@nthelother (hand, When(3[ [fhebuysimorefromtheldistant jurisdiction.(]

Thelanalysislofthelpriceleéquilibriumltnder [@dval oremiilaxesrequiresisimulation]
analysisibecauselthereldonot [exist[dlosed-formisSolutionsfor lequilibriumiprices. [T able1[]
displayssomelillustrativelsimul ationlesultsifor [équilibrium(pricesunder @dal orem(]
taxes. D]

Under [thelno-use-tax-evas onlegimel(NUTE), [Symmetriclihcreaseslinifaxesfind[]

about[onelquarter(fblone-thirdlof[afax(ihcreaselbei nglabsorbed By thelfirms: [

_ 00167 _ o500 forpE0.3m
0.05(1.3253)
_ 00268 _ha5060  formE05.0
0.05(1.5287)

| ncreasesihd(esultinonlysmall[6hangesothesel@bsor ptionTates. A symmetriciax]
increasesl{movingfrom(d; [Z[1,Z[0.10[bl1, [ZF[0.15[and(1,[Z0.10, for [éxample) [desul t [ih[]
smallerpriceldhangesifor [firmslintbothljurisdictions, Wwiththelpriceldhangelfor [thelfirms
moreldirectlylaffectedBeinglabout 150%(0f [thelpri celdhangelfor thelfirmsiihihel
jurisdictionwhoseltax(ratelfemainsidonstant. [

O Under [theltise-tax-evas onlregimel(UTE), [for SymmetricB3%lincreasesiniaxrates,[]
priceldhangesiabsorblone-sixthliblone-fifthlof theltax. [For[@asymmetricléhangesiiniax ]
rates,theldirectlylaffectedfirms@bsorbl@bout thelSamelfraction(of [thelfax[@siunder ]

NUTE, Butthelfirmsiinithejurisdictionwithlinchanged(iaxfatesichangelpricelbardly(at [1
all.MMorelimportantly, theselfirmsiay(rai selor lbwer [pricelw henrival [firmsiihiheldther [

jurisdictionfacelafax/increase.[]



5.0 heTaxEquilibrium]

Weliakelalfl exibleldpproachiiblihelduestion(of [@ach(jurisdiction’ slobjectivel]
functionl@ndl@ssumelthat!(it[donsist[of[Several litems. [For[Simplicity, Welrestrict[Oursel ves[]
tolweightedisums(of(theselfactorsiasithelobjectives. [T heldomponentsiare: []

U 10  tax(devenuel
O 2)0  consumer[surplusl]
andlD 3)0  profits.]

Clearly, fax[revenueliatter sifor fivolreasons: [financingpurchasesiof [publiclgoods]
and(Services,[and(allowingreductionslin(dther fbax[rates.[Conventional [optimal [iax[]
considerationsiwouldsuggest [ihat [albcal [jurisdictioniwoul diprefer [otblrel y[onlaSingl el
tax[base, [Dut (fbfax(asimhany(different baseslasipossiblelat lower [fates. [Countingfevenuel]
andldonsumer [SurplusSeparately[heansleffectivel y[that \welassumelthat [Gonsumers' [Wtility[]
isladditivel y(Separabl elih(publiclandiprivatelgoodsandlal soladditivel y[Separabl elbetween(]
theldoodslihthelmonopolisticallyl[dompetitivelSector@nd(all [0ther [goodsl{(whichlarethel]
outsideloption).[]

U L ocallgovernmentsivaluelthelprofitability[of their[fesident [firmsfor [Several [
reasons.TA mongthem(arelrevenueslfromliaxesionBusi nessiprofits, ihcomeslibllbcal []
owners, @nd@conomicentsibIbceal Factorsiwhichidepend@nbusinessiprofits. 2T

O Formally,[jurisdiction[1’ slfeaxrevenuelisR; [Z[1:p1(YN1H;) [Sincelfiaxeslarelonly]
coll ected[On(SalesByTesident firmsioresident donsumers. MEachijurisdictiononly]
considersithelsurplusioflitsiownlresidentslin(Settinglitsiadval oremliaxate. [From(]

Anderson,[delPal ma,[and(T hissel[1992,[p.[61],[donsumer [Surpluslis.[]



SIE In{ZZ exp(%ﬂ m

wherelt;[équal sininusithefull [pricelof [@lternativell(-[p: (1+11) Or (G, EL8). 0
O Consumerslih[jurisdictionldhooselamong; [firmslin{jurisdiction@nd N, firms[]

infurisdiction(2.[Thus,[]

oo of

U 0 O WheremnE’FEpl(lﬂl)D]EndmlzﬁEng&D

Similarly, &amln{N exp( - J+ N exp( - J+exp(\; H 0

O O O wherellly, Z Epy(1+72) TBnd Ty EEp; 30

U SincelallfirmsiwithinlajurisdictionlchargelthelSameléquilibriumiprice, Welhavelp; [
=[p[Solthat[profit[{for[aepresentativelfirmi{denotedd) ih{jurisdiction1équals: (]

O 0 ILEpE0)Di(pi, P, ;34 [12) [T

N O 0O ={pEe){ yHi(pi, [Py, [P2; 1, 1) [ (LE0) F (i, 1o, B2; [T, [22)} O
Solibtal [profitsioffirmsiproducinglinfurisdiction1[are: [T

[ a7 00 FHO)No{ YHi(pi, [P, [B2; [, (1) B (12 ) Fi (i, [P, (P2 12, [T2) } O
and(iotal [profitsiof firmsiproducinglinfurisdiction2(équals’]

N o= [0 ZHE)No{ vF;(j, [, [B2; [, [22) T (L2 Y) Hj (i, [P, [P2; 31, [T2)} .

U I nlthelSubgamelperfect(équilibrium,[jurisdiction1dhoosest; [fblhaximize:[]
U 0 MiE@&R[#EpS &I 11T

andljurisdiction2[dhoosesd,[fblhaximize:[]

0 O MoZF& RS+ @ 101



whereldy, [, (331218 [F&) [@relnon-negativelwei ghts, [@ndleachljurisdiction(fiakes ]

account[dffheleff ectslof fax(riateldhangesioniall lequilibriumiprices, plgl’ ) [@and0]
Tk

,(%.%) rEn o0
ark ) )

ThelFOCliobreéachljurisdiction(are:[]

0 oM, =3, R, +a, 95 +(1—@1932)%:[0D
oT, T, T, o1,

0 M, =[a R, +a, IS, + (1—@@@2)8H2 =[0.0
T, or, T, o1,

AppendixB[dontai nslthelformul asfor fheselderivativesiwithlrespect ibfheltax(rates.]
6.[Bimulation[Results]

O For(thelsimulationslof thelful l[équilibrium, Wweldhooselparametersival uesiSolthel ]
equilibriumloutcomesiunder [Uselfax[@vasionlapproximateldurrent [StatelSalesltbax(rates@nd]
imply[SensiblelVal uesfior[dther [theasures, [Suchlasprice-cost [tharginsiandthelfraction(of ]
consumersiwhoBuytheproduct.’°C]

O OurbaselinelsimulationsiusethelfollowinglparameterMalues: [H=[0.5[equal
populationslinthelfwoljurisdictions), (6 [ZF[G,(Z[1.0, N1 EMNEBI(firmslihléachl]
jurisdiction), & [Z0.60[revenue), [&[Z0.3[(consumer[Surplus), @nd[as=0.10((profits).1T
Simulationsiwhen(therelareS5firmsihl@éachljurisdictionierelquitelSimilar. TEquilibrium
outcomeslarelsensitiveliblthelweightslihthellocal [government[dbjectivefunctions; el

discuss[Somelof[fheseleffectsbelow.d



Thelparameter [ [ihdi catesthelVal uelof[differentiationlandlitsiprimaryleffectislon]

producermrices.DIVaIues@f[O.S@nd[O.SEhﬂJIt[[hmricecost@argins[ﬁﬁj [Of (]

approximately25-35%. " I helVal uelof theldutsideldptionlV oHasthelmost [direct [Effect[OnC]
total [thdustry(Sal es; [Our [desultsbcusonB0-80%I(af ([GonsumersibuyinglSomelvariety[of [T
thelproduct. [T helhassl eldost [0f [Gross-border [shoppi ngvariestrom(0. 2[io[0.8; this[]
parameter [primarilylinfluencesithelratioldf (homeltblforeignisales.[]
O Beforeldiscussing(iheltax-and-priceléquilibrium, it isuseful foléxaminelfhebest-
replyfunctionsior theljurisdictionslinidéhoosi ngtax(rates. [T able2[presentsiSomelbasic[]
results.[Beveral [thingsistandiout. TFirst, thelbest [fepliesiarelquitelfl at Withlessthan(@2.50
percentagelpoint[changeliniax(rates@sitheléxogenousliaxriatelhovesiromB%(ib[15%. I
Second, [tinder WTE, [tax[rates(fal | [as[theldompeting [tax ratelrises. [Min[dontrast [Wnder [
NUTE, [Best Tepliesslopelp. 0T hird, W T Ebest [fepliesiebelow MU T Ebest Feplies. 311
Fourth, lihncreasesiinli[(thelfastelfor Variety) [shiftthelBest [fepliesiup@ndtheleffect lis[]
somewhat[greaterunderMUTE. ML astly, [decreasesin(d[shift thelbest Mepliesidown; this]
effectlislgreaterunder[WTE.[]
[ Tablel3[presentsiseveral [Setsiof[Simul ationesults.[Mur BaselinelSet @ppear (Ih]
panel [A. [[First, weldonfirm[Qur intuition(that [Uselfax[@vasionlresultsihlbwer [équilibrium
tax[fevenue. [Notelthat [thisloccurslior fivoleasons—somelsal esléscapeltbxation, @nd]
equilibriumibxratesiarellower.[Profitsiarelligheriinder WTE. D

Tax[ateslriselasthelval ueloftheldoutsideloption(iial | sl{iasltheltotal [demandicurvel]
forfallvarietiesishiftiout). [T hisleffectlisldonsiderablylthorelpronouncediunder MU T Elthan(]

under [WTE.[Withlibtal [Sal esifiear [B0%[0f[Gonsumer s, [fax Mateslareldpproximatel y thellevel []



of (EU[standardV AT [ates. [T ax(ratesuinder (W T E@relSomewhat (higher fhan(fypical [Statel]
pluslibcal [Saleslfaxatesihthell). S0

Oneldifferencelihlqualitativeldomparativelstaticslisiihat [producer[pricesinovelin]
oppositeldirectionsaslV gléhangeslunder [thelfivoiaxregimes. [T heldifferential agnitudel]
of theltexateldhangeslisimost [likel ylaldause. [N otelthat [pricesidhangelonly[slightly with[
theldhangeslinlV o; @slwithzerolor [Oneléndogenouslibxate, [thellargest impact[on(prices]
comeslfromidhangeslinll, fhelVariety[parameter. A [Secondldistinctionlisthat [thelratio0f []
homelib{oreignisalesldoesniot VaryWwith(iax dateslandV o[under (NU T Eldueltolthel]
independenceldf(irrel evant(dlternativesipropertylof thellogit, \Whil elthelfation(of(homelfb ]
foreign(sal esimoveslinitheldppositeldirection(of thelfaxfatelunder WTE.

Panel [Bof [T able[3[di splayslresultsfor [different Wal uesiof (3. TA [droplin@increases]
demand(directlyDyloweringiheldostof[SomelVarietiesat[donstant[pricesland(tiaxes, [@nd[it ]
alsolmakesthelmarket moreldompetitivelbylmakingldgoodsfromifirmslihthelother ]
jurisdiction(dloser[Substitutesiéffectively.l]

Asltheldost[0f[dross-border(shoppingfal | sfromB0%l[to[20%[0f [theldood’ s
productionldost, Téquilibrium(iaxfatesiandrevenuelfal |, But theleéffectlisldreaterinder [
UTE.[TAs3[fallsby[75%, fevenuefal | sibylonly[15%(underMUTE, Whil efit [fal | sy [72%[]
underWTE.O

As3[falls, [jurisdictionslfaceltorelpressurefblower fax[ratesiunder WTE. M nder ]
NUTE,thisldirect(effect(isnot [present, et [fax(ratesstil | Fal | with(d. [Producer (pricesfal 1]
slightly,Butthelfal llihidonsumer [Ipriceslisgreater,[SolSal eslandprofitsiihcreasel]

O [Panel [Clof(Tablel3[displaysitheléffect(df(changeslinithelfastelfor Wariety((u). TASs]

discussedipreviously, thellargestlimpactlislonelprice-cost hargins. [T ax [ateslincreaselas!]



ulrises, [@shwelshouldiéxpect. TA sldemandfor [ihdividual [firm’ siproductsiBecomeslless]
elastic, [thelimpact [0f faxesion(Sal eslfal I slihthagnitude, whichifreeslIbcal [dover nment sib[]
raiselfax(rates. [T helratiolof[homelibforeign(sal esflall sSidonsiderabl y[@sij [ sesBecausel]

consumer sliesort [fbldross-border[shoppingiblobtai nlalgreater(Selectionlof Varieties.[]

O
O O

7.[[Further [Resear chl]

0 Alnumber[0f(additional [questionsidanbelstudiedlinfthisiframework. [First, [how(]
doesthelrel ativelsizelof[jurisdictionslandtheldumber(ofretail erslin(éach(@ffect [
equilibriumiaxriatesiandievenuesBecond, howldoltheselfaxeslinfluencelfirms’ (Ibcation]
choicesiwhenl(jurisdictionslarelnot(itlentical ?Htatesiwithlargelpopul ationsimay bel]
affectedimuchldifferentlylfhan(statesTivith(Smal l[populations.TA nother [issueliblis]
compareltheseldal esliaxesliblproduction-based(faxes.[]

Thelanswerslibltheseladditional [questionsiwil l[ShedSomellight [Onfuturelfax]
policy, lincludinglihelriolel0f(Sal eslfiaxesasieél ectronicldommerceldrows. [5incelonel]
alternativel(eat least Withinthell).S.) lisfb[SubstituteldFederal [Sal estaxfor [Statelandlbcal [
taxesion(nternet(fransactions, (it (will helihstructivefb[Seelow [far [ihdependent | y(Set [fax ]
ratesfall fromlcurrent level siasiineleffect [0f [distanceldeclinesiblowlevel s. WVelwil | [al so[]
belabl elfblstudytheleffect(of [Gentrally-set[Uniformiax(ratesiand(alternativeliiaxegimesion[]
theldompetitivenesslof(electronicldommerce.[]

0

U



e e e e e e e e A
'MActivitiesSuch@sAdvertisingihewspapersipublishedin@fjurisdiction@reMot]
sufficientibleéstablishinexus. [T helpresencelof manufacturinglor etail[Sal es]
establishmentsidoeslestablishinexus, [Solthat hail-order firmsiinay facelSeveral [different [
taxlibsuesiihiéhoos nglithellocationloftheirfacilities.[

l

M helflax[@dvantagesiofnail-order [firmsiay (havelpreventedthelSpreadidf hodernl]
logistical lfechniquesibldonventional [fetailers.[]

l

3Mralifornialdoesnothavelbcal Fetail (Sal esTaxesper [Se, But@APortion(of ThelstatelSales]
tax(i8ldistributed(fofheljurisdictioniwherelthelSaleldccurred. [l ewislandBarbour [[1999] [
demonstratelthat land-useldecisionsbylocal [dover nmentslarelaffectedBy(thisliax, [ihthat []
local [governmentslappear [folval uelthelpresencelof (fetail Businesseslover [Gther [Typesiof [
employment [(fand(dver [fesidential [tises).[]

l

*[IIT heBar moni zed$alesT ax[(HST) TeviedlihtheCanadianprovincesdfMlewfoundland,
New[Brunswick,@andMoval$cotialwhichlusefhelSamebaselasithelfederal [GST [{(Goods[]
and[DervicesT ax) [isl@another(@xampl elof [destination- based(Sal esltaxes. [T helSystemlih[]
other[Canadian(provinceslisithelsamelasihatihthelll. S.[for(ihter-provincial fransactions, [
but Bothlthelfederal (GST [andthelprovincial [fax(isldol |l ecteddnishipmentsifromidutsidel]
Canadalby[CanadalCustomsandRevenue. [For [Shipmentsitb[$askatchewan, [0nly[GST i8]

collected.O
0

*SeelthelA ppendix(for fheldemandfunctionsiwithoutlisefax@vasion. ]

l

eiinfparticul ar, fhelSum(of Bwollbg-concaveldemandfunctionslisnot fecessarilylog-
concave.[l

l

tFor[domparison, [ih[alSymmetriclhomogeneousproduct [Cournothodel With@nad[™

val orem(iax[,[thelproducer [pricelfal | slat [alfat ellessihan1/(number [6f i rms3 [2). [T hus
firmslinlour hodel [@absorblmorelof thelfax. ]

U

#in[Somelearlier(sSimulation,Welalsohadlbcal [Gutputihfheldbjectivefunctionsias@proxy]
forl@émployment.[[tisdlear fromlpublicldebatesihat [émployment [0ftenwelighsheavil y[]
for[policymakerslinlregional [development(issues.

l

‘mUnderMUTE, [jurisdiction[1’ sliaxfevenuelisR: [ 1] pa (YN1Hi) FPa(yN2F)] .0

U

iObviously, fhelfractionldf[GonsumersiwholBuylanyarietyWwil | Naryldonsiderabl ylacross(]
product(dlass. Welfocuslbel owdn(thelriangesthat yiel diplausi bl elfaxriateslandldi scussithel ]
sensitivityliblthisfactor.[]

l

1A sAbenchmark, fraditional ook [fetail er sichar gelal40%arginlover fhelwholesal e[
price.5incelSomeladditional [Gostslareldertainly[part(of long-runivariableldost, el
consider Tower marginsibbelorelihdicativelof(donditionslinthelindustry.[]

U




B I I I -, O B A e S e

2mVithrnorelweightdndonsumer [Surplusiandlessioniprofit e, [F(0.60,E:Z[0.3,[And&E0
0.10), [theDest Mepliesislopeldown(for [SomelparameterValues.[]
0

Biyithimorelveight [@nldonsumer [Surplusiandlessioniprofitifes Z0.60,[& 0.3, [@ndEs =0
0.10),NUTE[Dest repliesiarebelowihellU T Elbest [fepliesliior [Somelparameter Walues. [
0

YAS6f[June1995, [Statelpluslibcal [general [Sal eslfiax Matesiwer elbetween[8%@nd 9% ih[]
somelditieslinithelfollowing(states.TAL,[CA,IL,IA,INY,[OK,TN,TX,@ndWWA.II
(Source,[AdvisorylCommission[oniIntergovernmental (Rel ations, [S gnifi cant[Featur eslof [
Fiscal (Federalism(1995, [T ablel28,[availablelat[]
http://www.library.unt.edu/gpo/acir/acir.html).

l
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Appendix(AL]
Pr oof [6f [Pr oposition[1: MConsider [alfepresentativeldirmlin{urisdiction1Withthelprofit ]
functiond i (p;, [Py, [P2) E(oi La) Di(pi, [P1, [92) . Velwil | Show that [I; (s, [P1, [P2) (IBlquasi -
concavelinlp;for [p; [And[p,ih@ne ghborhoodl@roundtheléquilibriumiat vhichi@l {firmsihC
thelSameljurisdictionléhargelthelSamelprice. T hus, ITT; i5Single-peakedwhen(all [Other []
pricesléqual [theirlequilibriumialues, [Solthereleéxistsialquasi-symmetricléquilibrium.d
O Welfirst[provelthat IT;[i5[doncaveloniaestrictedidomai nandthenishow(that, ]
outsideltheldomain, IT;{islstrictlySmaller thanlitsival uelonthelborder [of fheldomain. [T hel]

secondlderivativelof I;Withlrespect fop; is: [

2
O oI, —E?_—' +[cp.gm)gL O
op,’* ap,

[ thwil | Belsimpler [fb(Splitthi siéxpressionlintofivolpieces, [UsingH; [@ndH;. [T hus, \Welwrite: []

g I —D{ +(p.9l)aa;}+m v){2—+(pﬂ@)ﬁai‘}

op?

RewriteH; @E—IL where[ZEEéxp[Mj [and D
Z+W w

0 0 WEHNl—l)exp(MJ +Nzexp(_p2_6j+exp(ﬁj,m
W U W

and B0 herelY E@xp(_p‘ - SJ 0 andiD
Y +V w

0 VEﬂNl—l)exp[_pl_Sj+N exp( P (1+ Z)J p(—J.D
M M M



2
First, EEE;H + (p; =G -)Ea B, -=0

(1+1,)WzZ [_ (P —c)(1+1,)(W-2)
P, m w(z+w)

T helferminh™
m(Z+W) }

P, —c)(1+rl)[

bracketsieéquals[+-2 + ( 1- 2H, | ,whichlisitrictlyhegativefor ;&0

2 . —C)(V-Y
c+ 2 .[MBecond, Elza_+(pI EIE)Ea F e A4 5 —2+(p' ) ) .rhed
1+, ap, m p(Y+V) u(y+Vv)

term[[h[ﬂrackets@quals[—l—2+(p )[1 2F | ,WhichiisEtrictlyegativelfor (i G 2u. [0
u

SincelfhelSsumioffwoldoncavefunctionslihldoncave, IT;ixdoncaveldnihelSmal ler [0f fhesed

twoldomains, WhichlisgivenBypiRE + 12“ .0

T

[ Formﬁm:+12” ,Melﬁan@xamineﬂ?ZﬂDiB@iEm)d;aDi =[]

T Pi P

}D:NOWDH +(p - c)aH =0

ap,

1| B+ (p-0) [+ 4-1) F+(p -0)

ap,

. —C)(1
z {1— (P -0)(1+m) (1-H, )} [Forpi=Le + 2 fhelflermlinbracketslislessithan]
Z+W u 1+

orléqual foE-1F2H;. [Bimilarly,[F + (p, - c)(f’j—p':i :DYIV {1— (P-9) (1-F )} [Bor(pIl
i [

-1+ 2F
>c+ 12“ Ehelflerm(inbracketsislessthan(orequal [fb[—l% .0
+1, +1,

0 ThelSymmetriclSolutionbthelFOCIyiel dslaval uefor[p; [@andIP,[of [@pproximatel y[]

et M mms
1+, 1+,

(whichlislthelupper oundior fhelregionherell; isldoncavelhlpi;



for @l [Py @ndpy,). 0T hus, [p 3P End i 3 [P henpi 2 & + 12“ Mow, WEZEAdVEY D
+7T

forN1 Z2Whenever [p; 3P [(firmlilchargesiahigherpricelfhanlitsirval siihthelSamel]

jurisdiction), [So[H;and(F;[@reDothllessithanzwhen(p; > P, . [Hence, ThelfermZ-1#2H; (5[]

negativelfor [pi2¢ + 12“ [Bincel [is&trictlylessithan, [the[ﬂarm[—lTlIliJrZFi isialsol]
+71, T

negativeforpi2Lc+ 1 A [asllbnglasithelfex(ratelislessthan(athresholdivaluel? . [in[C
+

T
practice, [thisithresholdidanbelquitelhigh: [for B> ,p,, [Fi &1/ (N1+N2) Mhenlp; 31 F(P,, [

solibx[ratesidoul dbelasthigh@s2/3whenN; =MNoF[Blasiwelliseliniour[Simul ations). [

Thus,or [ 2L¢ + 12“ T (pi, [Pa, [B2) [IB[decreasingin(p;. [T
+

T
O Hence, ITT; islquasi-concavelin(p;, [SolthereleéxistsiapurelstrategyMashléquilibrium
infpricesformin{ N1, M.} 22@EndImax{ 11, 1.} LT .[T] 0 0 0 QEDO

O



AppendixB0

Derivationlof [fhelSubgamelPer fectMashEquilibriall

Thelfiming(ofthelgamelislihat theljurisdictionsichooseliheir [fax[rates, [Andthenthel]
firmsidhooselprices. Il et[t; [Belthelfaxparameter [hosenDy [jurisdiction[1[and(d, [Befheiax]
parameter6hoseniBy{jurisdiction2. [ etV *(py, [Py; @, @) @nd Y (1, [P2; 31, [,) Befhefvoll
jurisdictions’ [@bjectivelfunctions. I
0 From[Sectionl(4, thelfirst-orderdonditionslior[profitmaximization@re: ]

. . oI1. oD,
%Zfﬂ)ﬂﬂpﬂ@ﬁf—' [ZF00and a—pJZDZDjEFEijE)[—Ia—J =[0.00 U (AL
P P - |

! J J

O ThelFOClior [thellkt[Stagelgamelare: [1[]

ov' V' ap,  aV'op,

=00
Jt, dp, dt, Ip, O,

ov?  9V? op,  dV? dp,
Jt, dp, dt, OIp, JT,

andd =00

Welii nd[the[ﬂermsggﬂ By(otallyldifferentiatingthelpriceléquilibriumsubgameFOCH
T
J

beforelimposingthelSymmetryldonditionsip; = [p: [@ndlp; =p,. [(Totallydifferentiatel(A 1) [

W.r . (B, [Py, [P, [Pz, B (K Z 10 [2) FoObtain: 0

2 2 2 2 2
O aHZidpi oL, dplE-PaHi dpj+aHi dpzz—aHi dr, O
ap; ap;op, ap,op; ap;Ip, ap,dt,
0711, 0711, 0°I1, 0°I1, 0711,
O Ldp, + —dp, +——-dp, + dp, =————dr, O
Ip;Ip, Ip;Ip,; ap; Ip;9p, ap;dT,

NowWeldanlimposelSsymmetrylwithinlajurisdictionfblgetfhelmatrix[équation: ]



"gzni 0N, e 07TL 0PI, 1 [ o7rL |
op; ap op, opiop;  IPIP; |( dp, op,aT,
O =, |l R =1,20
o, o, 9°11,  0°Il, dp,) | 07
| Ip,op,  9pop, o0’ " op, o, | | POt

andluselCramer’ sSlRuleliblgetthelfieeded(domparativelstaticsiderivatives: [

0 apl Dfpz R4S mndmaﬁ N

ar,

2 2

_ 0°I1,
Ordinarily,Daap I(,;IF') BndDap 5 ICJ) [@relbothlidenticallyZero,but [fhat hay ot (hold@cross@ll[]

i j j i

demand(Structures.IIl

O ThelSecondderivativesinfhelatrix@quation{usingthehodular forms) @re:' 0

2 2
R bt
op; ap, p;
0°I1, D 0°D,
O +(p; - )
opop, apl .apl
0°I1, oD 0°D,
O +(p; — )
ap;Ip, apz ap;Ip,
0°I1;  dD, 0°D,
O —= +(p; - ©) H
op,op, Ip, ap;9p,
. 0°I1, ., D, ® C)aZDJ .
oy op; ' op]

P

. dD, dD, 0°D, 09°D,

[MNote3 #* [BndE—~ # despitelthelsymmetry, becauselwelneedibléval uatelthel]
op,  Ip, ap;  9p,op,

responseliblan(independentdevi ati ony i rmlil []

O



0’1, dD, 0°D,
= (pj - ) O
9p;Ip, 9P, 9p;9p,
2 2
oL :gﬂpi -¢) 9D, 0 kE4,20
op.dt,  dt, ap, ot
01, D, 0°D,
andO ‘ +(p, - ) kZ1,2.0
ap;oT, ark ark

Derivativesiofléquilibriumipricesl]

O Rewritelthelmatrix[équationslior [derivativesloftheléquilibriumlpricesas: []

SR T kRt

0 1 2 1o N NE T 2| 0O
P b i I bR b b

O

Using[Cramer’ siRule,velobtain: [

O

0 dp, — BuA,—BpA, i 0 dpz — BpA; ~BiAs 0
dr, AA,-AA, dr, AA,-AA,

O

0 dp, — BxAL—ByA, Il andd dp, — BA1 —BaAs 0
dr, AA,-AA, dr, AA,-AA,

O

O
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Full WselTaxEvasion(l]

0 Thelnecessaryldemand(derivativesfor fheldolutionlofthelfivo-stagelgamelare: []

oD. oH
—t= +(1-
ap, Lﬁp.} ( Y){ p.}

ﬂzy{_(l+rl)8Hi+2(l+tl)Hia } 0 ){ 1 0F 2Fa_|:}D

op; woop u wop, u ' op,
oH,; :_(1+1:1) H (1+1:1) (H)?0

ap; u u

e lEyo

ap; u

oD, _ oH,  (1-y)IR

op, P ap,

o, Ay u

aE:E(MfDa%—m—ﬂD
u

0°D, _y{ 0°H, } i ){ 0°F }
op,op, | Ip;9p, op,op,
0°H, _ —(@+7) 0K, +2(1+rl)Hi oH, 0
ap;Ip, woodp, u p,

2
R __10R 2 0

opiop,  Wwdp, U Ip,

oD,  0OH, oF

-=y——+(1-y) -0
ap, 9P, ap,
oH

i :i&exp(—_pz_sJD
op, Ay W [

O 27



dF _ F N2(1+Tz)exp(_pz(1+Tz)JD

ap, A u u
2
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Weldootpresenttheldemandlderivatives(ior firmihere, butthel@uthorsiwill[Supply
them{Upondequest.[]
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U Theldevenuelmaximization[problem(for [jurisdiction1[is: [

MM ax Ry Z [, N1 piyHi(pi, 11, P2, O
Tl

withfhelfirstderivative:[]
1 oR oH aH
L =[BiHi(pi, [Pa, P2 1) F TP i, (01, [Porlth) B o ——
N, o, o, p,
oH, . dp, oH, . Jp,
T10i L1—=[H —1—==.0
Pop T ar, P

Note[thatGaL (istheleffectdnldemandfor [{irm(i siproduct(df [@ldhangelihlitslown(price,[]
ap;

whi IeBa— isltheleffectlonlitsidemand(of(aldhangelinithelpricelchargedby(al | [itsirival siih(]
ap,

jurisdiction(d. [Sincelp;[Z(p, [ihthelSubgame-perfectléquilibrium, api E: apl O
Tl Tl

Consumer [Surplus]
O O

U Consumerslinfurisdiction[1[éhooselamong N, firmsih{jurisdictiond@ndN,firmsl

infurisdiction(2. [T hus,[]

o3 o

O 0 o Whefemu@Epl(l'*'Tl)mndmlngpz-BD



Similarly, &amln{N exp( - J+ N exp( - J+exp(\; H 0

U 0 O Whel’em22§Ep2(l+’L'2)mndmzlngl-S.D
Priceslareltheléquilibriumiprices:(p, (t,, T,) @ndp,(t,,T,) .00

Thelderivativesof(Surplusiwithlrespect fblOwnlibx[fatesare: 0

N1 1 ap, 12 ap,
851_1{ (MJ( P - (1+T1) )+ M D(MJ( aTl):|D

o {N oaf U |+, exp( Y H

iN exp(“ﬂ}( b~ (1+1,) IC’1>+N exp( j( apZ)}
_ u [ T, 0

0
{N exp( llJ+N exp( J+exp(voﬂ
u u u
andD
N, pz Uy | 9P,
s, u{ " exp( " J( P, — (1+fz) )+ “ D( " J( arz)}

a, {Nzexp Lz J*N exp( " JWXF{\; H

iNzexp(“” (—pz—(1+r2)ap2)+Nlexp(“ﬂ( apl)}
u at u or,

0 = 0
Profits

oo Jren{ ol )

0 Total[profitsioffirmsiproducinglih(jurisdictionléquals:[]

0 [T =000 HG) N1 { yHi(pi, [P, [B2; 31, [22) T (L 3) Fi(oi, [P, [P2; (31, [2) } O

andiotal [profitsiof firmsiproducinglinfjurisdiction2(équals.[]

O 2= G) N2 vF (1, [P, [P2; 11, 1) [ (LS Y) Hj (y, 101, [P2; (11, [22) } . O
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Table1
[ [ [ [ [ [ [

Equilibrium[Priceslfor Different [T ax[Rates]
[ [ [ [ [ [ [

Nollsefaxévason[(NUTE)U [ [ [
[ [ [ [ [ [ [
p, 0 p, 0 mk, 0 mmr,0 R0 mmso  v,o
0 0 0 0 0 0 0
1.3485] 1.35361 0.05 0.00! 0.3l 0.21 -1.60
1.34201 1.34201 0.05! 0.05! 0.3l 0.21 -1.61
1.33121 1.33601 0.100 0.05! 0.3[ 0.2l -1.60
1.3253 1.3253 0.100 0.100 0.3l 0.2l -1.60
1.3153! 1.3198! 0.15( 0.100 0.3l 0.2[ -1.60
1.31001 1.31001 0.15( 0.15( 0.3l 0.21 -1.61
1.30501 1.30061 0.15( 0.200 0.3l 0.21 -1.60
0 0 0 0 0 0 0
1.38061 1.39991 0.05! 0.001 0.3l 0.8l -1.60
1.3792! 1.3792! 0.05! 0.05! 0.3l 0.8l -1.60
1.3601! 1.37801 0.100 0.05! 0.3l 0.8l -1.60
1.35891 1.35891 0.100 0.100 0.3l 0.8l -1.60
1.34121 1.35791 0.15( 0.100 0.3l 0.8l -1.60
1.3402! 1.3402! 0.15( 0.15( 0.3l 0.8l -1.61
1.3393! 1.3237! 0.15( 0.200 0.3l 0.8l -1.61
0 0 0 0 0 0 0
1.56741 1.5725] 0.05! 0.00! 0.50 0.2l -1.61
1.55551 1.5555] 0.05! 0.05! 0.50 0.21 -1.61
1.5395] 1.5443( 0.100 0.05! 0.5[ 0.2l -1.61
1.5287! 1.5287! 0.100 0.100 0.5[ 0.21 -1.60
1.51401 1.5185! 0.15( 0.100 0.5[ 0.2l -1.60
1.5041! 1.5041! 0.15( 0.15( 0.5[ 0.21 -1.61
1.4949 1.4907! 0.15( 0.200 0.50 0.21 -1.61
0 0 0 0 0 0 0
1.5882! 1.60941 0.05! 0.00! 0.5[ 0.8l -1.61
1.5827! 1.5827! 0.05! 0.05! 0.5[ 0.8l -1.61
1.5583! 1.57790 0.100 0.05! 0.50 0.8l -1.60
1.5534( 1.55341 0.100 0.100 0.5[ 0.8l -1.60
1.53091 1.54911 0.15( 0.100 0.5[ 0.8l -1.60
1.5265! 1.5265! 0.15( 0.15( 0.5[ 0.8l -1.60
1.52261 1.5057! 0.15( 0.200 0.5[ 0.8l -1.60
0 0 0 0 0 0 0
(o 0 0 0 0 0
(o 0 0 0 0 0
(o 0 0 0 0 0
(o 0 0 0 0 0
(o 0 0 0 0 0

[

(
(
(
(
(
(
(



(o 0
UseTaxlévason((UTE)
[ [ [
p, O p, O (M, O
[ [ [
1.3453 1.3601! 0.05!
1.3458 1.3458] 0.05!
1.3334( 1.3468! 0.101
1.33501 1.33501 0.101
1.3248] 1.33691 0.15(
1.3273l 1.3273l 0.15!
1.33001 1.31930 0.15!
0 0 0
1.37901 1.3998! 0.05!
1.3778 1.3778 0.05!
1.35771 1.3765! 0.101
1.35661 1.35661 0.101
1.3384( 1.35571 0.15!
1.33771 1.33771 0.15!
1.33701 1.3212( 0.15!
0 0 0
1.5651! 1.5852( 0.05!
1.5661! 1.5661! 0.05!
1.5493 1.5673 0.101
1.55111 1.55111 0.101
1.5368! 1.55301 0.15!
1.5393! 1.5393! 0.15!
1.5419 1.52741 0.15!
0 0 0
1.58561 1.61301 0.05!
1.5842( 1.5842( 0.05!
1.5583] 1.58301 0.101
1.55741 1.55741 0.101
1.5344( 1.5567! 0.15!
1.5341] 1.53411 0.15!
1.53391 1.5135] 0.15!

MM, O

0.001
0.05!
0.05!
0.101
0.101
0.15(
0.200

0.001
0.05!
0.05!
0.101
0.101
0.15(
0.200

0.001
0.05!
0.05!
0.101
0.101
0.15(
0.200

0.001
0.05!
0.05!
0.101
0.101
0.15(
0.200

MMM O g O

[ [
0.3l 0.20
0.3 0.20
0.3l 0.20
0.3 0.20
0.3 0.20
0.3l 0.20
0.3l 0.20
0.3l 0.80
0.3l 0.8
0.3l 0.80
0.3 0.8
0.3l 0.8
0.3l 0.8
0.3l 0.80
0.5 0.20
0.5 0.20
0.5 0.20
0.5 0.20
0.5 0.20
0.5 0.20
0.5 0.20
0.5 0.8
0.5 0.8
0.5 0.8
0.5 0.8
0.5 0.8
0.5 0.8
0.5 0.8



Table2
[0 0 0 0 0 0 0 0
Best[RepliesihfheTax(Gamel]
[0 O 0 0 0 0 0 0
Nollsefaxévason[(NUTE)U [ [ [ [
[ [ [ [ [ [ [ [ [
p, 0 p,0 [k, 0 mr,0 WD mmmy o mmmv,0  Ag*0 [TotalllD
endo20]  MMfixedD salest]
genousL]
O 0 0 0 0 O 0 0 O
132171 13251  0.0775 0.05 0.3 0.20 120 0.69421
131531  1.31300  0.0813 0.101 0.3l 0.20 120 0.67591
1.3095[  1.30200  0.0854I 0.15[ 0.3l 0.20 120 0.00790  0.65600
0 0 0 0 0 O 0 0 O
1.3188  1.3291  0.1613I 0.05 0.3l 0.20 1.6 [ 0.87501
131280  1.31841  0.1633 0.101 0.3l 0.20 1.6 [ 0.8673!
1.30700  1.3084[  0.1654I 0.15[ 0.3 0.20 160 000420  0.8581
0 0 O O O 0 O 0 O
132330 1.34690  0.1149 0.05 0.3 0.8l 1.2 0.5863!
132180  1.3276  0.1165 0.101 0.3l 0.8l 120 0.56761
1.32060  1.31000  0.1179 0.15[ 0.3l 0.8l 120 0.00300  0.5484(
0 0 O O O 0 O 0 O
1.32400  1.37620  0.2068 0.05 0.3 0.8l 1.6 [ 0.8032!
132220 1.35690  0.2084I 0.10I 0.3 0.8l 1.6 [ 0.7923
1.3206]  1.3391  0.2099 0.15[ 0.3l 0.8l 160 00031  0.7802l
0 0 O O O 0 O 0 O
15158 15241  0.1280 0.05 0.5l 0.20 1.2 0.66801
15038 150720  0.1328 0.101 0.5l 0.20 120 0.65701
149270 149150  0.1376l 0.15[ 0.5l 0.20 120 0.00960  0.6452[
0 0 O O O 0 O 0 O
151180 152500  0.1960 0.05 0.5l 0.20 1.6 [ 0.8002!
15005 150921  0.1992 0.101 0.5l 0.20 1.6 [ 0.7934(
149000  1.49440  0.2025[ 0.15[ 0.5l 0.20 160  0.0065  0.7858
0 0 O O O 0 O 0 O
151261 153530  0.1359 0.05 0.5( 0.50 1.2 0.61771
15037 151400  0.1409I 0.101 0.5( 0.50 1.2 1 0.60601
14955 14945  0.1458 0.15[ 0.5l 0.50 120 0.00990  0.5938
O O O O 0 0 0 0 0
151020 15455  0.2005 0.05 0.5l 0.50 ~1.6[ [ 0.76201
150140 152490  0.2045 0.101 0.5l 0.50 -1.6[ [ 075401
149320 150590  0.2086 0.15[ 0.50 0.5( 160 000820  0.7453[
O O O O 0 0 0 0 0
[0 O 0 0 0 O O O
* At =0 13(.15)E; (.05)0 O 0 0 0 0 0
[0 0 O O O 0 0 0
[0 O 0 O O 0 0 0
0 0 0 0 0 0 0 0 0
O
O
O
O
[0 0 O O O 0 0 0
[0 O 0 0 0 0 0 0



Uselflax@vasion[(UTE)] N N N N

0 0 0 0 0 0 0 0 0
p, 0 p,0 a,0 mmr,0 TMRD mmmdo mmmv,0 Ag o [Tsdesd
[ [ [ [ [ [ [0 [
133600  1.33290  0.0386l 0.05! 0.3l 0.2l 1200 0.71891
133781  1.32000  0.0334l 0.101 0.3l 0.2l 1200 0.7103
1.3396]  1.31080  0.0285! 0.15( 0.3l 0.2l 120 -0.01010  0.7015
0 0 0 0 0 0 0 0 0
134510  1.34500  0.0526 0.05! 0.3l 0.2l -1.6[ [ 0.90161
134810  1.33330  0.0446 0.101 0.3l 0.2l -1.6[ [ 0.89801
135130  1.3221  0.0369 0.15( 0.3l 0.2l 160 -0.01570  0.8941I
0 0 0 0 0 0 0 0 0
132430 134710  0.1112 0.05! 0.3l 0.8l 1200 0.59451
13246  1.32800  0.1096 0.10I 0.3l 0.8l 1200 0.57911
132481  1.3108]  0.108lI 0.15( 0.3l 0.8l 120 -0.00310  0.5634l
0 0 0 0 0 0 0 0 0
132810  1.37450  0.1823 0.05! 0.3l 0.8l -1.6[ 0 0.8188I
132871  1.35520  0.1785! 0.101 0.3l 0.8l -1.6[ [0 0.8108!
132940  1.3374L  0.1745! 0.15 0.3l 0.8l 160  -0.00780  0.8021I
0 0 0 0 0 0 0 0 0
154900 155140  0.0566 0.05! 0.5l 0.2l 1200 0.6933!
155190 15351  0.0506 0.10l 0.5l 0.2l 1200 0.6883!
155480 152000  0.0449 0.15( 0.5l 0.2l 120 -0.01160  0.6831I
0 0 0 0 0 0 0 0 0
156000 15665  0.0674 0.05 0.5l 0.2l -1.6[ [0 0.82911
156410 15496  0.0593 0.101 0.5l 0.2l -1.6[ 0 0.82501
156830 15345  0.0515I 0.15( 0.5l 0.2l 160 -0.0160  0.8225[
0 0 0 0 0 0 0 0 0
151371 15581  0.1467 0.05! 0.5l 0.8l 1200 0.5908!
151510 15339  0.1432 0.10l 0.5l 0.8l 1200 0.58311
151650 151220  0.1397 0.15( 0.5l 0.8l 120 -0.00700  0.5753
0 0 0 0 0 0 0 0 0
151800 15811  0.1891 0.05! 0.5l 0.8l -1.6[ 0 0.74761
152030 155630  0.1832 0.101 0.5l 0.8l -1.6[ 0 0.7423
15225 153390  0.1775! 0.15( 0.5l 0.8l 160 -0.01160  0.73671
* At =0 13(.15)E, (.05)0 O
0



Table30
[ [ [ [ [ [ [ [

TheTaxEquilibriumO
[ [ [ [ [ [ [ [

p, 0 7,00 (MMM O g V, 0O Revenuell  Profitl] Home/D
perfirmd foreignd
sales[]

O O O O 0 0 0 0 0

Nolusefaxévason((NUTE) [ [ [

[ [ [ [ [ [ [ [
1.3205( 0.09901 0.3 0.5 -1.2( 0.03971 0.0324[ 5.29(
1.3196( 0.1383I 0.3 0.5 -1.4( 0.0654! 0.0382! 5.29(
1.3141( 0.1878I 0.3 0.5 -1.6( 0.09901 0.04201 5.29(

O O 0 0 0 0 0 0 0
1.4963( 0.1454] 0.5 0.5 -1.2( 0.06471 0.0492 2.72
1.4914( 0.17671 0.5 0.5 -1.4( 0.0881! 0.0548I 2.72
1.4836( 0.21391 0.5 0.5 -1.6( 0.1163I 0.05911 2.72

O O O O O 0 O 0 0

Uselflaxl@évasion[(UTE) N N N N

O O O O 0 0 0 0 0
1.3281( 0.0828I 0.3 0.5 -1.2( 0.0274] 0.0346! 3.67!
1.3329( 0.10271 0.3 0.5 -1.4( 0.0398I 0.04191 3.35
1.3362( 0.1195] 0.3 0.5 -1.6( 0.0513( 0.0476l 3.111

O O O O O 0 O 0 0
1.5310( 0.10161 0.5 0.5 -1.2( 0.03261 0.0558! 1.99(
1.5363( 0.11271 0.5 0.5 -1.4( 0.0405! 0.0635! 1.92
1.5409( 0.12261 0.5 0.5 -1.6( 0.04801 0.0704! 1.86(

[ [ [ [ [ [ [ [

Panel (A
O O [ [ [ [ [ [

ChangeslinlthelV al uelofthelOutside[@ption(]

oooood

[

[

Total O
sales]

[

[
0.6069!
0.7174l
0.8025!

0.5949
0.6686!
0.73301

0.6332
0.7552
0.8487!

0.63001
0.71071
0.7805!

[



U

p.U T, U IR
0 0 0
Noluselflaxévason[(NUTE)[]
0 0 0
1.31390  0.1169 0.3l
1.3196  0.1383 0.3l
1.32221  0.1597( 0.3l
0 0 0
148890  0.1680 0.5
149140  0.1767( 0.5
1.4898  0.2006( 0.5
0 0 0
Uselfiax(@évasion[(UTE)J
0 0 0
1.34131  0.0471 0.3l
1.33290  0.1027! 0.3l
1.32821  0.1412 0.3l
0 0 0
1.5558  0.0608! 0.5l
153630  0.1127 0.5
152021  0.15801 0.5
[ [ [
0 0 0
0
0

0 V,0 Revenuell  Profitl]
perfirm0d
O O O O O
[ [
O O 0 O 0
0.2 -1.4( 0.0602! 0.04101
0.5 -1.41 0.0654! 0.0382!
0.8 -1.41 0.07111 0.0361!
O O 0 O 0
0.2 -1.41 0.0898( 0.0585[
0.5 -1.4( 0.0881! 0.0548I
0.8 -1.41 0.0932( 0.05091
O O 0 O 0
O O O
d O d u d
0.2 -1.4( 0.01601 0.04711
0.5 -1.41 0.0398I 0.04191
0.8 -1.41 0.05791 0.0381!
d O d u d
0.2 -1.41 0.0201! 0.07101
0.5 -1.41 0.0405[ 0.0635[
0.8 -1.41 0.05971 0.05721
( ( [ [
Panel B[
d O d u d
Changeslinlihe[HasslelCost[]

38

Home/O
foreignd
sales]

1.95(

5.29
14.39

1.49
2.72

[
[

[
[

4.95

O

Total O
sales]

0.78391
0.7174(
0.6729(

0.7178(
0.6686[
0.6237(

0.8284(
0.7552(
0.6974(

0.7669
0.7107
0.6593



U

p,0 0 MO momm  v,p Revenued  Profitd
perfirm0d
O O O O O
Nolusefax@vason[(NUTE)O [ [
O O O O O
1.31390  0.1169 0.3 0.2l -1.40  0.06020  0.04100
1.40360  0.14111 0.4l 0.2l -1.40 007370 0.0501l
1.48890  0.16801 0.5( 0.2( -1.40  0.0898]  0.0585
O O O O O
1.3196[  0.1383 0.3 0.50 -1.40  0.0654]  0.0382
1.40710  0.15561 0.4l 0.5( -1.40  0.07520  0.0466l
1.49140  0.1767I 0.5( 0.5( -1.40  0.0881[  0.0548
O O O O O
Uselfax[évasion[(UTE)O O O
O O O O O
1.34130  0.0471 0.3 0.2l -1.40  0.01600  0.0471
1.44890  0.0532 0.41 0.2l -1.40 001760  0.0592
1.55580  0.0608! 0.5 0.2l -1.40  0.0201[  0.0710
O O O O O
1.33290  0.10271 0.3 0.5 -1.40  0.03980  0.0419
1.43430  0.1070 0.4l 0.5 -1.40  0.0393]  0.0526l
153630  0.11271 0.5( 0.5( -1.40  0.0405[  0.0635
[ [ [ [ [ [ [
Panel [C]
O O O O O
Changeslinthel aluelof[Diversity[]
O
|
O
|
|
tl
O 39

Home/O
foreignd
sales]

Total O
sales]

0.78391
0.7443(
0.7178(

0.7174(
0.6868(
0.6686(

0.8284(
0.7916[
0.7669(

0.7552
0.7272
0.7107



