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Abstract
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1. Introduction

Thisstud yinve stig a te sthe im pa c tofta xa tiononthe fina nc ia linte rm e d ia tiona c tivitie sof

b a nksin Ja pa n.Ta xing b a nksha sre c e ive d w id e spre a d m e d ia c ove ra g e a nd a tte ntion in polic y

c irc le sinm a nyd e ve lope d e c onom ie sfollow ing the g lob a lfina nc ia lc risis,w he re ta xpa ye rfund e d

b a nk b a iloutsle d tola rg e fisc a ld e fic its.Aspa rtofa ra ng e ofpolic yre form s,proposa lstoinc re a se

b a nk ta xe s ha ve b e e n sug g e ste d a s a m e a ns to re ple nish g ove rnm e nt c offe rs a nd c onta in

e xc e ssive risk-ta king ofb a nks.Oppone ntsofsuc h proposa lsc onte nd tha tinc re a sing ta xe sw ould

ha ve a d ve rse c onse que nc e s for c ustom e rs ifb a nks pa ss on a ny re sulta ntc ostinc re a se s b y

re d uc e d le nd ing ,low e rd e positra te sorhig he rloa nra te s.

Antic ipa ting a nd a sse ssing the e ffe c ts of ta xa tion on the b e ha viour of b a nks is not

stra ig htforw a rd .De pe nd ing on the type a nd size ofthe ta xim pose d ,a nd the pre va iling m a rke t

c ond itions und e rw hic h b a nks ope ra te ,b a nks m a y c hoose to a b sorb a ny inc re a se in c osts b y

re d uc ing c ostlya c tivitie ssuc h a sm onitoring ofb orrow e rs,orinste a d pa ssinc re a se d c ostsonto

c ustom e rsb yre stric ting c re d itsupply,re d uc ing d e positra te sorinc re a sing loa nra te s.M ore ove r,

e sta b lishing a c a usa llink from ta x to b a nk b e ha viourisd iffic ult,g ive n tha tta x polic y c ha ng e s

ofte n form pa rtofa b roa d pa c ka g e ofre g ula torya nd fisc a lre form s,w hic h a re ofte n a ntic ipa te d

ina d va nc e b ym a rke tpa rtic ipa nts,a nd pha se d ing ra d ua llyove ra ne xte nd e d pe riod .

In thispa pe r,w e utilise a qua si-na tura le xpe rim e ntto inve stig a te how the une xpe c te d

im position ofa spe c ia l ta x on g ross profits (know n loc a lly a s the Tokyo b a nk ta x) in 2000

influe nc e d the le nd ing ,d e positta king ,pric ing a nd m onitoring b e ha viourofJa pa ne se b a nks.1 This

ta x w a sle vie d on c om m e rc ia lb a nksw ith size a b le fina nc ia linte rm e d ia tion a c tivitie sin Tokyo,

a nd ha d the ob je c tive ofg e ne ra ting a d d itiona lta xre ve nue forthe TokyoGove rnm e nt.The Tokyo

Ba nk Ta x w a s le vie d on g ross profits (c om pose d ofne tinte re st,ne tfe e a nd c om m ission a nd

1 In the e a rly2000s,the b a nking se c torin Ja pa n w a se m e rg ing g ra d ua lly from a se ve re fina nc ia lc risis.Fore xte nsive
d isc ussionsofthe fina nc ia lc risisa nd itsg lob a lre pe rc ussionsse e :Pe e k a nd Rose ng re n (2000);H oshia nd Ka shya p
(2000);Itoa nd Pa tric k (2005).Fora m ore re ce nt ove rvie w se e Uc hid a a nd Ud e ll(2014).
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tra d ing inc om e ).2 As suc h the ta x w a s ta nta m ountto a ta x on the fina nc ia l inte rm e d ia tion

a c tivitie sofb a nks.Using thisd iffe re ntia lta xtre a tm e nttoove rc om e id e ntific a tion c onc e rns,w e

inve stig a te w he the rthe re isa c a usa llink from ta x to the fina nc ia linte rm e d ia tion a c tivitie sof

b a nks.Assuc h,w e m a ke a sig nific a ntc ontrib ution to a sm a ll,b utim porta ntlite ra ture on the

ta xa tion ofb a nks.The re sultsofourstud yha ve re le va nc e b e yond Ja pa n,b yc ontrib uting toa nd

inform ing ong oing d isc ussionsa m ong sta c a d e m ic sa nd polic ym a ke rsa stothe b e stw a ytore form

a nd d e sig nthe ta xa tionofb a nksfollowing the g lob a lfina nc ia lc risis.

To inform our the ore tic a l fra m e w ork a nd re se a rc h hypothe se s w e d ra w on prior

the ore tic a l c ontrib utions re la te d to a g e nc y issue s a nd c ontra c tua l ha za rd s in fina nc ia l

inte rm e d ia tionse tting s(Dia m ond 1984;H olm ström a nd Tirole 1997).W e d e ve lopa the ore tic a l

m od e l(inSe c tion3) tha td e sc rib e sthe re la tionshipb e tw e e nb a nk m onitoring ,the inte rm e d ia tion

proc e ssa nd prod uc tpric ing .A b a sic a ssum ption und e rlying thism od e listha tthe outc om e ofa

b orrow e r’s inve stm e nt proje c t is not pe rfe c tly ob se rve d b y the le nd e r in the a b se nc e of

m onitoring .The m od e la lso inc orpora te sthe possib ility ofstra te g ic d e fa ultb y b orrow e rs.Asa

c onse que nc e ,b a nksm onitorb orrow e rsc lose lyinord e rtopre ve ntthe m from d e fa ulting onthe ir

loa ns.Give ntha tthe introd uc tionofa g rossprofitta xre d uc e sthe re sourc e sa va ila b le tob a nksto

pe rform m onitoring ,ourm od e lpre d ic tsa ninc re a se inthe prob a b ilityofb orrow e rd e fa ult.Fa c e d

w ith loa n losse sa rising from b orrow e rd e fa ults,b a nksre d uc e loa n ra te s.Thisre d uc tion in loa n

ra te s provid e s a n inc e ntive forb orrow e rs notto d e fa ult. Ba nks a lso re d uc e the size ofthe ir

re spe c tive loa n portfolios in ord e r to c om pe nsa te for the c om b ine d losse s a rising from the

re d uc tion in loa n ra te s,re d uc e d m onitoring a nd inc re a se d ta xa tion. On the lia b ility sid e ,our

m od e lpre d ic tsa re d uc tioninthe volum e a nd ra te ofinte re stpa id ond e posits,a nd und e rc e rta in

c ond itionsthe re d uc tionind e positra te se xc e e d stha tofloa nra te s.The intuitiontha td e positors

ra the rtha nb orrowe rsb e a rthe b runtofa nyta xistha tthe la tte rha ve a te nd e nc ytod e fa ult.Asa

c onse que nc e ,re sourc e sa re re quire d toe na b le m onitoring a c tivitya nd pre ve ntb orrow e rd e fa ult.

2 Inc ontra sttone tprofits,g rossprofitse xc lud e e xpe nse ssuc h a spe rsonne lc osts,loa nlossprovisions,a nd w rite -offs
(Ja pa nBa nke rsAssoc ia tion2006).
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Ourd a ta se tc om prise sse m i-a nnua lfina nc ia la c c ountsfora sa m ple of126 b a nksove rthe

pe riod 1998-2001 (w hic h stra d d le sthe introd uc tion ofthe Tokyob a nk ta xin 2000).In ord e rto

a sse ssthe e ffe c tsofthe g ross-profitta x on the fina nc ia linte rm e d ia tion a c tivitie sofb a nks,we

c la ssifyb a nksintothose tha ta re a ffe c te d b ythe Tokyob a nk ta xa nd those tha ta re not.Ba se d on

this c la ssific a tion,w e use a d iffe re nc e -in-d iffe re nc e s a pproa c h to c om pa re the d iffe re nc e in

b e ha viourofthe a ffe c te d b a nksb e tw e e nthe pre -ta xa nd post-ta xpe riod w iththe sa m e d iffe re nc e

in the b e ha viourofthe una ffe c te d g roup ofb a nks.W e c orrob ora te the e vid e nc e pre se nte d from

the d iffe re nc e -in-d iffe re nc e sa na lysisw itha re g re ssiond isc ontinuitya na lysisa nd a ne ve ntstud y.

By w a y ofpre vie w ,the m a in find ing s ofthe e m piric a l a na lysis sug g e sta c a usa l link

b e tw e e n the Tokyo b a nk ta xa nd the fina nc ia linte rm e d ia tion a c tivitie sofb a nks.In re sponse to

a nune xpe c te d ta xong rossprofit,b a nksinc re a se ne tinte re sta nd ne tinte re sta nd fe e m a rg ins.A

d e c om positionofthe ne tinte re stm a rg inintod e posita nd loa npric ing c om pone ntsind ic a te stha t

b oth the inte re st ra te s pa id to d e positors a nd c ha rg e d to b orrow e rs d e c line follow ing the

introd uc tionofthe Tokyob a nk ta x.Thisim plie sa pronounc e d pa ss-throug h e ffe c tfrom b a nksto

d e positors.Furthe ra na lysisre ve a lstha tw he nfa c e d w ith a d d itiona lta xe s,a ffe c te d b a nksre d uc e

tota l le nd ing .Furthe rm ore ,b a nks sub je c tto the ta x e xpe rie nc e a d e c re a se in ra te -se nsitive

d e positsona la rg e rsc a le tha nc ounte rpa rtsuna ffe c te d b ythe ta x.The se re sultsa re ind ic a tive of

ra te a d justm e nts (in pa rtic ula r) for d e positprod uc ts w ith re la tive ly hig h inte re stra te s,a nd

c onfirm a pa rtia l pa ss-throug h e ffe c tofthe ta x from b a nks to d e positors.The se re sults a re

c onsiste ntre g a rd le ssofthe e stim a tionm e thod e m ploye d .

Ourthe ore tic a lm od e la lsopre d ic tstha tthe c ha nne lthroug h w hic h a ta xon g rossprofit

le a d stoc ontra c tioninfina nc ia linte rm e d ia tionisvia a re d uc tioninthe le ve lofb a nk m onitoring

of b orrowe rs.W e inve stig a te the va lid ity of this pre d ic tion via a se rie s of e m piric a l te sts

e m ploying a d a ta se tofb a nksa nd b orrowing firm s.Und e rlying the se a fore m e ntione d te stsisthe

a ssum ption tha t the c ost of m onitoring b orrow ing firm s is low e r w he n the se firm s a re

g e og ra phic a llyproxim a te tothe irle nd ing b a nk ora re le ssinform a tiona llyopa que (w ith a c re d it

ra ting a ssig ne d b y a third -pa rty a g e nc y).Thusfollow ing a n inc re a se in ta xa tion,a ffe c te d b a nks
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se e k to re d uc e m onitoring c osts b y re b a la nc ing the irre spe c tive loa n portfolios tow a rd those

b orrow e rs tha ta re g e og ra phic a lly proxim a te or le ss inform a tiona lly opa que .M ore ove r,b a nk

m onitoring is of va lue to b orrow ing firm s b y provid ing va lua b le inform a tion to e xte rna l

sta ke hold e rs(inve stors,b ond hold e rs).Thisre d uc e sthe c ostofe xte rna lfund ing a nd e nha nc e s

the ove ra llm a rke tva lue sofb orrow ing firm s.Thusfollow ing a n inc re a se in ta xa tion,ifa ffe c te d

b a nks re d uc e m onitoring ofb orrow ing firm s,this is re fle c te d in a n inc re a se in the c ost of

fina nc ing (b ond issua nc e ) a nd a d e c line in m a rke tva lue s (re turns to inve stors) offirm s w ith

e xisting b orrow ing re la tionshipsw ith b a nksa ffe c te d b ythe Tokyob a nk ta x.

The re sults ofthe a fore m e ntione d se rie s ofte sts a re a s follows.Ba nks sub je c tto the

provisionsofthe Tokyo b a nk ta x re d uc e the c ostsofm onitoring b y re d uc ing le nd ing to firm s

loc a te d a td ista nc e (re la tive toc ounte rpa rtstha ta re g e og ra phic a llyproxim a te ),a nd tofirm stha t

a re le ssinform a tiona llyopa que .The c ostsofd e b tissua nc e inc re a se forfirm stha tb orrow from

a ffe c te d b a nks, sug g e sting tha t the m onitoring of the se b orrow e rs d e te riora te s a fte r the

introd uc tionofthe Tokyob a nk ta x.Fina lly,the m a rke tva lue offirm sw hic h b orrow from a ffe c te d

b a nksre a c tsm ore ne g a tive lytothe a nnounc e m e ntofthe ta xtha n the m a rke tva lue offirm snot

b orrow ing from a ffe c te d b a nks.Ta ke n tog e the rthe se re sultsprovid e c orrob ora ting e vid e nc e in

supportofthe m onitoring c ha nne lid e ntifie d b yourthe ore tic a lm od e l.

Oura na lysisc ontrib ute sto se ve ra llite ra ture s.W e c ontrib ute to a sm a lllite ra ture tha t

e xa m ine sthe pa ss-throug h e ffe c tsofta xe stob a nk c ustom e rs.3 The re sultse m a na ting from this

lite ra ture a re ra the rm ixe d .Ea rly e vid e nc e sug g e ststha tta xe sfe e d throug h to hig he rle ve lsof

b a nk profita b ility(De m irg üç-Kunta nd H uizing a 2001).H uizing a e ta l.(2014) e xte nd thisa na lysis

b ya c c ounting forinte rna tiona ld oub le ta xa tion,a nd find tha tthe se ta xe sa re a lm ostfullypa sse d

throug h tob a nk c ustom e rs.Othe re vid e nc e ,pre se nte d b yAlb e rta zzia nd Ga m b a c orta (2010) a nd

3 Se ve ra lstud ie sinve stig a te the im plic a tionsofta xa tiononthe ca pita lstruc ture ofb a nks.H e m m e lg a rna nd Te ic hm a nn
(2014) a nd Ke e na nd De M ooij(2016) provid e c rossc ountrya na lyse softhe im pa c tofthe a sym m e tric ta xtre a tm e ntof
d e b ta nd e quityonc a pita lstruc ture d e c isionsofb a nks.Sc he pe ns(2016) find stha tb a nksinBe lg ium inc re a se d e quity
c a pita lfollow ing a polic yc ha ng e (know na sa llow a nc e forc orpora te e quity) tha tre d uc e d the re la tive ta xa d va nta g e of
d e b tfund ing .Ce le rie re ta l.(2017) inve stig a te the im pa c tofa ta xpolic y c ha ng e in Ita ly.The a uthorsfind tha tb a nks
inc re a se e quityc a pita lw he ne quitya nd d e b ta re tre a te d sym m e tric a llyb yta xa uthoritie s.M ore ove r,suc h a sym m e tric
ta xtre a tm e ntofd e b ta nd e quityle a d stoa la rg e e xpa nsioninb a nk le nd ing .
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Chiora zzo a nd M ila ni(2011) for la rg e sa m ple s ofEurope a n b a nks,a nd Ca pe lle -Bla nc a rd a nd

H a vrylc hyk (2017) forH ung a ry sug g e ststha tb a nksshiftm ostofthe irre spe c tive ta x b urd e ns

onto c ustom e rs,w ith b orrow e rsb e a ring m ostofthe ta x b urd e n via inc re a se d loa n ra te sora

re d uc tion in c re d ita c c e ss.Fora la rg e sa m ple ofEurope a n b a nks,Kog le r(2016) find stha tb a nk

ta xe sonlyle a d tosm a llinc re a se sinne tinte re stm a rg insvia inc re a se sinloa nra te s.De positra te s

pa id tosa ve rsa re una ffe c te d .The le ve lofc om pe titiona nd c a pita liza tiona ffe c tthe pa ss-throug h

ofta xe s.Othe r stud ie s find no e vid e nc e ofa c ha ng e in loa n or d e posit ra te s following the

introd uc tionofb a nk ta xe s(Ca pe lle -Bla nc a rd a nd H a vrylc hyk 2014;Buc h e ta l.2016).Inste a d the

inc re a se d c ostsa rising from the ta xb urd e nisa b sorb e d b yb a nks.Ourc ontrib utiontothisstra nd

oflite ra ture ism a nifold .Firstw e d e rive oure m piric a lhypothe se sfrom a ne w the ore tic a lm od e l

w hic h inc orpora te sa m ora lha za rd prob le m forthe b orrow e r.Thisa llow sfora c onsid e ra tion of

the m onitoring func tionofb a nksa nd itsinte rpla yw ith ta xe s.Assuc h ourm od e ld e pa rtsfrom the

M onti-Kle in a pproa c h,whic h is use d e xte nsive ly in this lite ra ture (Kle in 1971;M onti 1972).

Se c ond ,w e foc uson a re la tive lysim ple g ross-profitta xtoinve stig a te w he the rta xe sa ffe c tb a nk

b e ha viour.Asse ssing the e ffe c ton b a nk b e ha viourofa ta xa pplie d to ne tprofitisd iffic ultg ive n

tha tb a nksc a n use loa n lossprovisionsa nd othe rform sofd isc re tiona ry e xpe nse to re d uc e ta x

lia b ility (And rie se ta l.2017).A ta x le vie d on g rossprofitlim itsthispossib ility,a nd e na b le sa

thoroug ha sse ssm e ntofthe e ffe c tsofta xonthe fina nc ia linte rm e d ia tiona c tivitie sofb a nks.Third ,

in line w ith priorlite ra ture w e find strong supportfora pa ss-throug h e ffe c tofta xe s to b a nk

d e positors.H ow e ve r,w e d ive rtfrom pre viousfind ing sw ith re spe c ttob a nk b e ha viourtow a rd s

b orrow e rs.Aspre d ic te d b y ourthe ore tic a lm od e l(a nd c ontra ry to pre viouse vid e nc e ) we find

tha tb a nksfa c e d with a n inc re a se in ta xe son g rossprofitsre d uc e b oth d e posita nd loa n ra te s.

The re fore ,b a nkstha ta re le ftw ith fe w e rre sourc e sto m onitorb orrowe rsa sa re sultofthe ta x,

a re forc e d tosw itc h from a ‘stic k’(m onitoring ) toa ‘c a rrot’(re d uc e d loa nra te ) a pproa c h inord e r

tod isc oura g e loa nd e fa ult.

W e e xte nd the lite ra ture tha t e xplore s the d e te rm ina nts of b a nk m onitoring e ffort.

Pre viousre se a rc h sug g e ststha tthe e xte nttow hic h b a nkse ng a g e inthe proc e ssing ofb orrow e r-
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re la te d inform a tion (loa n m onitoring ) d e pe nd son:loa n c ontra c td e sig n (Ce rque iroe ta l.2016);

m a na g e ria lc ontra c ting (Ud e ll1989);le nd ing te c hnolog y(M e ste re ta l.2007);a nd org a nisa tiona l

form (Ste in2002);a sw e lla sthe struc ture ofb a nk-firm re la tionships(Ca rle tti2004).Com pe tition,

c a pita lre quire m e nts(Alm a za n 2002),a nd m a rke tpow e r(Ca m ina la nd M a tute s2002) a re a lso

im pa c tonm onitoring .The nove ltyofourwork lie sinoura na lysisofhow b a nk m onitoring e ffort

c ha ng e sin re sponse to ta xa tion.In a sim ple m od e l,w e show tha tta xe son g rossprofitsre d uc e

the inc e ntive toe xe rtsuffic ie ntle ve lsofm onitoring e ffort.

Oura na lysisc ontrib ute stoa long e sta b lishe d lite ra ture tha te xa m ine sthe d e te rm ina nts

ofinte re stm a rg insforfina nc ia linstitutions.The re sultsofpriorre se a rc h sug g e sts tha tthe size ,

c a pita lisa tion, c re d it a nd liquid ity risk of b a nks a long w ith c om pe tition, re g ula tion a nd

supe rvision a re im porta ntd e te rm ina ntsofb a nk inte re stm a rg ins(H oa nd Sa und e rs1981;Alle n

1988;Va lve rd e a nd Fe rna nd e z 2007, Kita m ura e t a l.2015).Our a pproa c h a ug m e nts the se

a fore m e ntione d stud ie s b y inc orpora ting ta xa tion a s a ke y d e te rm ina ntofb a nk m a rg ins.The

d iffe re nc e -in-d iffe re nc e sa pproa c h use d inthe e m piric a la na lysisa llowsustoisola te the spe c ific

im plic a tionsforinte re stm a rg insofta xd iffe re nc e sa c rossb a nks,a nd d e c om pose the ne tinte re st

m a rg intoinve stig a te the e ffe c tofta xe sond e posita nd loa npric ing .

Fina lly,our a na lysis c ontrib ute s to the re c e nt lite ra ture tha te xplore s the im pa c t of

ne g a tive e xog e nousshoc ksonb a nk c re d itsupply.Fore xa m ple ,Buc h e ta l.(2016) find tha tb a nks

sub je c tto e xtra ta xe sd o noton a ve ra g e re d uc e le nd ing .H ow e ve r,b a nksm osta ffe c te d b y the

im positionofthe se ta xe s(those w ith hig he rm a rke tsha re ) e xte nd fe w e rloa nstha nle ssa ffe c te d

c ounte rpa rts.Sc ha nd lb a ue r(2017) show s tha tb a nks re d uc e le nd ing follow ing a n inc re a se in

ta xe s.Thisism ore e vid e ntforle ssw e ll-c a pita lise d b a nks,w hic h ha ve m ore lim ite d opportunitie s

forinc re a sing d e b tinord e rtob e ne fitfrom ta xshie ld s.Corne tte ta l.(2011) show tha tfe w e rne w

loa nsa re orig ina te d w he n b a nksa re e xpose d to liquid ity risk.The re sultsofthe pre se ntstud y

le nd som e supporttopriorlite ra ture b yfind ing tha tthe Tokyob a nk ta xle a d sa ffe c te d b a nksto

c ontra c tc re d itsupply.W e a lso id e ntifya n ove ra llre d uc tion in the flow ofinte rm e d ia te d fund s.
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Ba nksa ffe c te d b ythe Tokyob a nk ta xd id notonlye xte nd fe w e rloa ns,b uta lsohe ld fe we rinte re st

ra te -se nsitive d e posits.

In sum m a ry,this stud y provid e s ne w insig hts a s to the e ffe c ts ofta xa tion on b a nk

b e ha viour,a nd the e xte nt to w hic h b a nks pa ss on the inc re a se d b urd e n ofhig he r c osts to

c ustom e rsvia c ha ng e sin pric ing a nd le nd ing stra te g ie s.Assuc h the re sultsha ve re le va nc e for

polic ym a ke rsta ske d w ith m onitoring the e ffe c tsofta xa tiononb a nks,the w id e rfina nc ia lsyste m

a nd the re a le c onom y.

2. Background

Toe stim a te the im pa c tofta xe sonb a nk b e ha viour,w e e xploita d iffe re ntia lta xtre a tm e nt

ofb a nkstha toc c urre d in Ja pa n in 2000 w he n the Tokyo Gove rnm e ntle vie d a spe c ia lta x tha t

a ffe c te d one g roup ofb a nks,b utle ftothe rb a nksuna ffe c te d .Thisd e c ision wa sm otiva te d b ythe

urg e ntne e d to g e ne ra te ta x re ve nue s for Tokyo,w he re the re ve nue s ra ise d from c orpora te

inc om e ta xe sd e c line d b ym ore tha n25 pe rc e ntb e tw e e n1996 a nd 1999.

The Tokyo Gove rnm e ntse le c te d b a nkslia b le forthe ta x b a se d on thre e c rite ria .First,

b a nksw ith a physic a lpre se nc e inTokyow ould ha ve g rossprofitsg e ne ra te d inthism e tropolita n

a re a ta xe d b y the Tokyo Gove rnm e nt.Ba nksw ithouthe a d qua rte rsorb ra nc he sin Tokyo w e re

e xe m pt from the ta x.Se c ond , only d om e stic b a nks w e re lia b le for the ta x.Fore ig n b a nks

(inc lud ing those w ith ope ra tionsinTokyo) w e re notlia b le forthe ta x.Third ,b a nksw ith a ve ra g e

d e positse xc e e d ing ¥ 5trillionove rthe pa stfive ye a rsw e re sub je c ttothe ta x(De W it2000).Ba nks

w ith d e positsb e low thisthre shold we re notlia b le forthe ta x.

A tim e line ofke y e ve ntssurround ing the a nnounc e m e nt,introd uc tion a nd the re pe a lof

the Tokyo b a nk ta xissum m a rise d in Ta b le 1.The Tokyo Gove rnm e ntpla nne d to le vythe b a nk

ta xove ra pe riod offive fisc a lye a rs.H owe ve r,following a suc c e ssfulle g a lc ha lle ng e b yb a nks,the

ta xw a snotle vie d ove rthe fullpe riod .By the e nd ofthe se c ond ye a r,the Tokyo Distric tCourt

d e c la re d the b a nk ta xto b e void follow e d b y a fina ld e c ision a g a instthe ta xb y the Tokyo H ig h

Court.Forthe purpose softhe e m piric a la na lysisc ond uc te d inthe pre se ntstud y,w e c onsid e rthe

d e c la ra tionofthe Distric tCourtshortlyb e fore the e nd offisc a lye a r2001a sthe d a te w hic hm a rks
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the offic ia l te rm ina tion ofthe Tokyo b a nk ta x.Afte r this d e c la ra tion,the Tokyo Gove rnm e nt

c e a se d c olle c ting ta xlia b ilitie sa ssoc ia te d with the Tokyob a nk ta x.

[Insert Table 1 about here]

The im position ofthe Tokyo b a nk ta x oc c urre d d uring the pe riod w he n the Ja pa ne se

b a nking syste m w a s re c ove ring from a m a jor fina nc ia lc risis,d uring w hic h tim e som e ofthe

la rg e stfina nc ia linstitutions fa ile d . To re solve the b a nking c risis a nd to c onta in the ne g a tive

im pa c tonthe e c onom y,the g ove rnm e ntim ple m e nte d a la rg e -sc a le a nd fa r-re a c hing prog ra m m e

ofre form s.Thisprog ra m m e inc lud e d :re c a pita lising d istre sse d b a nks;c re a ting a ne w fina nc ia l

supe rvisor:a nd e sta b lishing a supportsc he m e ford istre sse d non-fina nc ia lfirm s.W hile none of

the se inte rve ntions w e re im ple m e nte d ove r the sa m e pe riod a s the Tokyo b a nk ta x, the

re c a pita lisa tionofd istre sse d b a nks(und e rthe te rm softhe Prom ptRe c a pita lisa tionAc t) a sw e ll

a sm e rg e rsb e tw e e ne sta b lishe d b a nksc ould pote ntia llya c ta sc onfound ing e ve nts,a nd a ffe c tthe

re sults of a ny inve stig a tion of the im pa c t of the Tokyo Ba nk Ta x on b a nk b e ha viour.W e

inve stig a te thispossib ilityinSe c tionB2 ofthe Online Appe nd ix.

The Tokyo b a nk ta xle vie d on g rossprofitre pre se ntsa d ire c tform ofa ta xon fina nc ia l

inte rm e d ia tionse rvic e s.Grossprofitsc om prise thre e c om pone nts.Firstisthe ne tinte re stm a rg in,

d e fine d a sthe d iffe re nc e b e tw e e n inte re stinc om e a nd e xpe nse s.Thism a rg in re la te stoa b a nk’s

c ore func tiona sa fina nc ia linte rm e d ia ry,e nc a psula ting the pric e ofinte rm e d ia tionoffund sfrom

sa ve rs(d e positors) to b orrow e rs(e ntre pre ne urs).The ne tinte re stm a rg in isb y fa rthe la rg e st

c om pone ntofg ross profit,a c c ounting on a ve ra g e for80% ofg ross profitsd uring the sa m ple

pe riod .The se c ond a nd third c om pone ntsa re the ne tfe e a nd c om m ission m a rg in a nd the ne t

tra d ing m a rg in.

3. Model and Hypotheses

3.1 A simple model of intermediation

Ba nksin ourfra m e w ork d e sig n loa n c ontra c tsa nd m onitorb orrow e rb e ha viour.Suc h

a c tionsa im toc urb b orrow e rs’m ora lha za rd re sulting inte nd e nc ie stow a rd sstra te g ic d e fa ultor

outrig htre pud ia tion ofloa ns.Thisa c tivityha sprovid e d a unifying the m e in m od e lsoffina nc ia l
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inte rm e d ia tion (Dia m ond 1984;Ra ja n 1992;Be sa nkoa nd Ka na ta s1993;H olm ström a nd Tirole

1997;Re pulloa nd Sua re z1998).

W e c onsid e ra one -pe riod m od e loffina nc ia linte rm e d ia tion w ith a sing le re pre se nta tive

b a nk tha tpe rform sta sksa sa na c tive le nd e ra nd pa ssive hold e rofd e posits.The b a nk ope ra te sin

a c om pe titive m a rke tford e posits,w hic ha re use d tofina nc e loa nstoind ivid ua lb orrow e rs.W hile

the b a nk pa ysa c om pe titive ra te tod e positors,itd e c id e suponloa nsize ,loa nra te a nd the e ffort

d e vote d tothe e x-postm onitoring ofb orrow e rs.

The e x-postm onitoring ofb orrow e rsisc ostly,b utre d uc e sthe prob a b ilityofloa nd e fa ult.

The b a nk’sm onitoring e ffortre d uc e sthe risk ofloa nd e fa ult,a nd le a d stoa d e c line inthe spre a d

b e tw e e n d e posita nd loa n inte re stra te s.The m od e lpositstha tifa ta xisle vie d on the profitthe

b a nk e a rns from offe ring fina nc ia linte rm e d ia tion se rvic e s to b orrow e rs a nd d e positors,the n

suc h a ta xa ffe c tsd ire c tly c ore fina nc ia linte rm e d ia tion a c tivitie sinc lud ing the volum e ofloa ns

a nd d e posits,a nd the inte re stra te sford e positorsa nd b orrow e rs.

The b a nk e ng a g e s w ith b oth b orrowe rs a nd d e positors via a se tofloa n a nd d e posit

c ontra c ts.In the re m a ind e r of this se c tion, w e pre se nt a m od e l w hic h a d d re sse s how ke y

c ontra c tua l va ria b le s, suc h a s the size of loa ns a nd d e posits, loa n a nd d e posit ra te s, a nd

m onitoring e fforta re a ffe c te d b y a sud d e n inc re a se in ta x.Forthe purpose sofe xposition,we

a ssum e tha td e positorsa nd b orrow e rsa re tw o d istinc tse tsofa g e nts.Thisa llow susto a na lyse

the fe a ture s ofloa n a nd d e positc ontra c ts se pa ra te ly,b e fore c om b ining the se to e xa m ine the

ove ra llim pa c tofta xe sonfina nc ia linte rm e d ia tion.

Loan Contracts – Borrowers

Ea c h b orrow e rha sa proje c tw hic h prod uc e sa c a sh flow w ith a te c hnolog y g ive n b y a

c onc a ve prod uc tion func tion,� (� ),w he re � d e note sthe loa n a m ount.W e im pose the follow ing

a ssum ption on the te c hnolog y: � /(� ) > 0 a nd � //(� ) < 0.An e xa m ple ofsuc h a te c hnolog y is

� (� ) = � √� ,w he re � isa pa ra m e te r.Borrow e rsd o notha ve a nyinte rna lm e a nsoffina nc e ,a nd

sore lyonb a nk fina nc ing .The b a nk c ha rg e sinte re stra te � a g a insta loa na m ount� .The b a nk a lso

c hoose sthe prob a b ility,� ,ofm onitoring e a c h b orrow e rtha td e te rsstra te g ic d e fa ult.Give n the
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one -pe riod na ture ofthe m od e lc a pturing the re la tionshipb e tw e e nthe b orrow e rsa nd the b a nk,

the re isno sc ope forre puta tion b uild ing b y the b orrow e r(w hic h w ould e m e rg e from re pe a te d

inte ra c tions).H e nc e ,b orrow e rsa re m ore like lyto d e fa ultstra te g ic a llya fte rse c uring fina nc ing .

Fina nc ia linte rm e d ia tion a nd le nd ing in pa rtic ula risspe c ia lin thisc onte xt,sinc e b a nksc a n use

inform a tiona nd e xpe rtise tom onitorb orrowe rsinord e rtod e te rstra te g ic d e fa ult.

A b orrow e rm a y orm a ynotb e ha ve hone stly d e pe nd ing on the pa yoff(g a insa nd c osts)

a ssoc ia te d w ith suc h b e ha viours.Ifthe b a nk c ha rg e sa loa nra te � , ona loa na m ount� , d isb urse d

toa b orrow e r,the pa y-offofa nhone stb orrow e r(whore pa ysthe tota lloa nob lig a tion) is � ( � ) −

� � .W he the ra b orrow e rre pa ysa loa nd e pe nd sonthe b a nk’sm onitoring e ffort,� . Ifthe b orrowe r

inte nd sto b e ha ve d ishone stly,the n a c ostisinc urre d w hic h ta ke sa fra c tion � ofoutput� (� ). If

the b orrow e rg e tsc a ug htb y the b a nk,� � ispa id b a c k a nd le g a la nd othe rpe c unia ry e xpe nse s

a m ounting to � a re inc urre d .The b orrowe r’s e xpe c te d pa y-off from d ishone st b e ha viour is

� [� � (� ) − � � − � ] + (1 − � )� (� ) .H e nc e the b orrow e r’s inc e ntive c om pa tib ility c ond ition is

� (� ) − � � ≥ � [� � (� ) − � � − � ] + (1 − � )� (� ), w hic h re -a rra ng ing re d uc e s to � [(1 − � )� (� ) +

� ] ≥  (1 − � )� � .Thisc a nb e w ritte ninthe e qua lityform a s:

� � =
� [( � � � ) � ( � ) � � ]

( � � � )
(1)

Equa tion (1) is the re d uc e d form ve rsion of the b orrow e r’s inc e ntive c onstra int

pre c lud ing d e fa ult,a nd sta te stha tthe tota lob lig a tionofthe b orrowe rm ustnote xc e e d a m ultiple

ofthe e xpe c te d c ostsfrom d e fa ult.4

Loan Contracts – Bank and Borrowers

The b a nk’sprofita fte rta xe a rne d from fina nc ia linte rm e d ia tiona c tivitie sis � � � − � � � +

� � � � (1 − � ) − ℎ(� ),w he re � isthe ta xra te ,� � isthe ra te pa id ond e posits,a nd � isthe a m ountof

d e posits.The c ost of m onitoring ,ℎ(� ) , is a n inc re a sing a nd c onve x func tion of the b a nk’s

m onitoring e ffortw ith ℎ/(� ) > 0 a nd ℎ//(� ) > 0.An e xa m ple ofsuc h a m onitoring c ostfunc tion

is:ℎ(� ) = � � +
�

�
� � � ,w he re � > 0 a nd � > 0 a re c onsta nt,a nd w he re the c ostofm onitoring

4 InEqua tion(1) the pre se ntva lue ofthe e quilib rium loa nc a nb e w ritte na s:� =
� [(� � � )� (� ) � � ]

(� � � )�
.
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te nd stoinc re a se ra pid lyw ith the e ffortd e vote d tom onitoring .The b a nk hold sa sa fe a sse t,� >

0 a nd e a rnsa risk fre e re turn,� � .

The b a nk’sb a la nc e she e tc om prising the sourc e soffund s,� , e qua lsthe tota luse softhe

fund ,w hic h a re :the sum ofloa nd isb urse m e nts,� ; re se rve re quire m e nts,� ; a nd the sa fe a sse t,� .

Thisc a nb e e xpre sse d a s:

� = � + � + � (2)

Sinc e the re se rve re quire m e ntism a nd a torya nd a c onsta ntfra c tionofthe tota ld e posits,

X = β� ,0 < � < 1.Inc orpora ting X into(2) g ive s:

� (1 − � ) = � + � (3)

Assum ing tha tthe b a nk e a rns a re turn of� � = 0 on re se rve s,the profit(a fte r using the

id e ntity ofb a la nc e she e ta nd re se rve re quire m e ntsa sg ive n in (2) a nd (3) re spe c tive ly) c a n b e

e xpre sse d a s � � = � � � − � � � + � � { � (1 − � ) − � } � (1 − � ) − ℎ(� ),w hic h c a nb e re w ritte na s:

� � = � � � − { � � − � � (1 − � )}� − � � � � (1 − � ) − ℎ(� ) (4)

Thisyie ld sthe b a nk’sob je c tive func tion,whe re the b a nk m a xim ize sprofitb y c hoosing

� , � ,a nd � ,sub je c tto (1).Tha tis,the b a nk offe rsa c om b ina tion ofthe loa n ra te � ,a nd the loa n

size � ,a nd c om m itstoa m onitoring polic y � ,tom a xim ise profita sg ive nin(4).Inc orpora ting (1)

into(4),yie ld sthe ob je c tive func tioninre d uc e d form :

� � (� , � ) = �
� [( � � � ) � ( � )� � ]

( � � � )
− { � � − � � (1 − � )}� − � � � � (1 − � ) − ℎ( � ),

w he re � � (� , � ) isthe b a nk’sprofitfunc tionw ith tw oc hoic e va ria b le s,� a nd � .The re d uc e d form

profitfunc tion a b ove inc lud e s:(i) the inc e ntive c om pa tib ility c ond ition;(ii) the b a la nc e she e t

id e ntity;a nd (iii) the re se rve re quire m e ntc onstra int.

The first-ord e rc ond itionsw ith re spe c tto � a nd � forthe optim um a re :

� (1 − � )� /(� ) = � � (1 − � ),w hic h c a na lsob e e xpre sse d a s:

� ( � � � ) � /( � )

( � � � )
= � � (5)

a nd

[( � � � ) � ( � ) � � ]( � � � )

( � � � )�
=  ℎ/(� ) (6)
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The inc e ntive c onstra intpre ve nting stra te g ic d e fa ultisg ive nb y:

� � = �
( � � � ) � ( � ) � �

( � � � )
(7)

Equa tions (5) a nd (6) d e te rm ine jointly the optim a lloa n a m ount(� ∗) a nd m onitoring

e ffort(� ∗) ofthe b a nk.The optim a lva lue sin Equa tion (7) c a n b e sub stitute d to solve forthe

optim a l � ∗ a s a func tion ofthe ta x ra te ,te c hnolog y,c osts ofd e fa ult,a nd othe r pa ra m e te rs.

Equa tion(5) d e sc rib e sthe tra d e -offforthe optim a ld isb urse m e ntofthe loa n.The le ft-ha nd sid e

re pre se ntsthe inc re m e nta lprod uc tivityofthe loa n,w hile the rig ht-ha nd sid e isthe m a rg ina lc ost

ofloa n,w hic h isthe risk-fre e ra te tha tthe b a nk c ould ha ve e a rne d .

Equa tions(6) a nd (7) c a n b e c om b ine d to d e rive the re la tionship b e tw e e n the loa n ra te

(� ∗),m onitoring e ffort(� ∗) a nd the ta xra te � :

� ∗ � ∗(1 − � ) = � ℎ/(� )(1 − � ) (8)

The le ft-ha nd sid e ofEqua tion (8) is the b a nk’s m a rg ina l a fte r-ta x loa n loss from a

re d uc tion in m onitoring a c tivity.The rig ht-ha nd sid e c a pture s the m a rg ina l sa ving s from a

re d uc tion in m onitoring a c tivity.Equa tion (8) a lso c a pture sthe re la tionship b e tw e e n � ∗ a nd � .

W e re turntothisre la tionshipla te rw he nd isc ussing H ypothe sis4.

The m od e l so fa r c om ple te s the b orrowing sid e ofthe b a nk loa n w he re the optim a l

b orrow ing ra te is � ∗ � � � , τ � , the optim a l loa n a m ountissue d b y the b a nk is � ∗ � � � , τ � a nd the

optim a lprob a b ility ofm onitoring is � ∗ � � � , τ � .Ne xt,w e d isc ussthe d e positc ontra c tsoffe re d b y

the b a nk und e rc om pe titive m a rke tc ond itions.

Deposit Contracts – Bank and Depositors:

De positorsofthe b a nk a re a g e ntsw hosm oothc onsum ptionove rtim e (a sina nysta nd a rd

m od e l).W e a ssum e tw ope riod s,� = 0, 1.De positorsha ve e nd ow m e ntsof� � a tpe riod 0 a nd � �

a tpe riod 1 w ith � � > � � .Ifd e positorsd e posit� w ith a b a nk a nd a re prom ise d a d e positra te

e qua lto � � ,the n the d e positors’b ud g e tc onstra intsa re � � = � � + � a nd � � + � � � = � � ,in e a c h

ofthe tw ope riod s,� = 0, 1,re spe c tive ly,whe re � � d e note sthe c onsum ption ofthe d e positorsa t

tim e t.
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Ifthe d e positor’sutility func tion is � (� � ) + � � (� � ),the n inte rte m pora lm a xim iza tion of

utilityw ould g e ne ra te a n optim a ld e positfunc tion of� ∗ = � ∗(� � ).Fore xa m ple ,ifthe d e positor

ha s a log a rithm ic utility func tion, the n the optim a l d e posit func tion is g ive n b y � ∗ =

�

� � �
� � � −

� �

� �
� .5 Thusfora nyd e positra te ,� � offe re d b yb a nks,ind ivid ua ld e positorssa ve � ∗.

W e a ssum e tha t the c om pe titive struc ture of the m a rke t, re sults in a n e quilib rium

d e te rm ina tion ofthe d e positra te w he re b a nkse a rn ze roprofita nd d e positorsm a xim ize utility.

Proc e e d ing w iththe log a rithm ic utilityfunc tionofthe d e positors,a b a nk’sc om pe titive ze roprofit

c ond itionim plie stha tthe following c ond itionhold sfora llb a nks:

� � ∗(� , � ) = � � ∗ ( � � � )� ( � ∗) � �

( � � � ∗)
− { � � − � � (1 − � )}

�

� � �
� � � −

� �

� �
� − � � �

∗ � (1 − � ) − ℎ(� ∗) = 0 (9)

w he re * d e note sa va ria b le se ta tthe optim a lle ve lg ive n b yEqua tions(5) a nd (6).Equa tion (9)

d e te rm ine s the optim a l d e posit ra te � � = � � (� ). De posits a re d e te rm ine d b y � ∗ =
�

� � �
� � � −

� �

� � ( � )
� .

3.2 Hypotheses

Our hypothe se s follow from the c om pa ra tive sta tic s re sults w he n a llke y e nd og e nous

va ria b le sa re sub je c ttoc ha ng e sa rising from a ne xog e nousinc re a se ofthe ta xra te .Inthisse c tion,

w e listourte sta b le hypothe se s.A proofofe a c hhypothe sis(unle ssinthe te xtb e low ) a re provid e d

inSe c tionA ofthe Online Appe nd ix.

The firsttw ohypothe se sa re re la te d to the e ffe c tofa ta xon the b a nk’sd e positra te a nd

volum e .

H ypothe sis 1: In re sponse to inc re a se d ta xe s on b a nk profit, the d e posit ra te fa lls

una m b ig uously(
� � �

� �
< 0).

H ypothe sis2:The volum e ofd e positsfa llsinre sponse toinc re a se d ta xe sonb a nk profits

(� �
∗

� �
< 0).

5 The firstord e rc ond ition fora log a rithm ic utilityfunc tion is:
�

� � � �
=

� � �

� � � � � �
.Byre a rra ng ing ,w e g e tthe e qua tion for

� ∗ =
�

� � �
� � � −

� �

� �
�
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The ne xtse tofhypothe se sfollow d ire c tlyfrom the a na lysisofthe b a nk’soptim a lc ontra c t

d e sig nw ith b orrow e rs.Ourthird hypothe sisc onsid e rsthe e ffe c tofa ta xonthe b a nk’svolum e of

le nd ing ,w hile hypothe se s4 a nd 5 d e a lw ith the e ffe c tofa ta xonthe le nd ing ra te .

H ypothe sis3:The b a nk re d uc e sthe volum e ofloa nsinre sponse tota xe s(
� � ∗

� �
< 0).

H ypothe sis4: The b a nk m a yre d uc e the loa nra te .

H ypothe sis4 isc onc e rne d w ith the sig n of
� � ∗

� �
.In ord e rto e xa m ine the im pa c tof� on � ∗ ,w e

w rite Equa tion(8) inthe follow ing form :

� ∗ =
� ∗ � ′( � ∗)( � � � ∗)

� ∗( � � � )
=

� ( � )

� ∗( � � � )
,w he re � (� ∗) ≡ � ∗ℎ � (� ∗)(1 − � ∗).

First,w e c onsid e rthe c a se w he re ta xe sha ve noim pa c tonb a nk m onitoring e ffort.Inord e r

w ord s, � ∗ isind e pe nd e ntofthe ta xra te a nd isc onsta nt.In thisc a se ,a n inc re a se in the ta xra te

le a d sto a n inc re a se in the loa n ra te (the d e nom ina torof
� ( � )

� ∗( � � � )
d im inishe sa s

� � ∗

� �
< 0,a nd the

te rm (1 − � ) d e c re a se s).Aninc re a se ofthe loa nra te a llowsthe b a nk tore c ove rsom e ofitsc osts

tha ta rise from hig he rta xe s,a nd from a d e c line in the volum e ofloa ns(se e H ypothe sis3).6 This

isthe d ire c tta xpa ss-throug h e ffe c twhe re pa rtofthe inc re a se d c osta rising from a n inc re a se in

ta xe sisa b sorb e d b yc lie nts(b orrow e rs) w honow pa ya hig he rpric e (loa nra te ).

Se c ond ,w e c onsid e rthe c a se whe re ta xe sha ve a nim pa c tonthe b a nk’sm onitoring e ffort.

Inthisc a se � ∗ isd e pe nd e ntonthe ta xra te .Asshow ninH ypothe sis6 (b e low ),ta xe sc a nc urb the

e fforttha tthe b a nk d e vote stom onitoring b orrowe rs,a nd a sa c onse que nc e inc re a se sthe risk of

stra te g ic d e fa ulta m ong b orrow e rs.Form a lly,
� � ∗

� �
< 0 a nd � � (� ∗) > 0, w hic h im plie s tha tthe

num e ra tora lso d e c re a se sa sthe ta xra te inc re a se s.The c om b ine d im pa c tofthe ta xra te on the

num e ra tora nd d e nom ina torof
� ( � )

� ∗( � � � )
how e ve rm a ke sc ha ng e sin the d ire c tion ofthe loa n ra te

a m b ig uous. Ta king a log a rithm ic d iffe re ntia tion of � ∗ =
� ( � )

� ∗(� � � )
, w e ob ta in the follow ing

e xpre ssion
� � ∗

� �

�

� ∗ =
� /( � ∗)

� ( � )

� � ∗

� �
−

� � ∗

� �

�

� ∗ −
�

( � � � )
.If

� /( � ∗)

� ( � )

� � ∗

� �
>

� � ∗

� �

�

� ∗ +
�

( � � � )
,the loa n ra te d e c re a se s.

6 Aninc re a se inthe loa nra te inre sponse tohig he rta xra te sisa lsoinline with the pre d ic tionofa sta nd a rd M onti-Kle in
m od e l.
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By d e c re a sing the loa n ra te the b a nk pre ve ntsstra te g ic d e fa ults,whic h w ould ha ve othe rw ise

inc re a se d ifthe b a nk ha d opte d fora hig he rloa n ra te w hile re d uc ing m onitoring e ffort.W e c a ll

thisthe b orrowe rs’inc e ntive e ffe c ta sitre d uc e sthe irpa y-offin d e fa ulte ve n w he n the b a nk’s

m onitoring e ffortislow e r.

Insum m a ry,the ne te ffe c tonthe loa nra te ofa ta xonb a nk profitd e pe nd sonthe re la tive

stre ng thofthe inc e ntive e ffe c t.The pre va le nc e ofthe inc e ntive e ffe c tove rthe pa ss-throug he ffe c t

w ould prom pta re d uc tioninloa nra te .Inc ontra st,w he re the pa ss-throug h e ffe c td om ina te sthe

inc e ntive e ffe c t,the re w ould b e a ninc re a se inthe loa nra te .7

H ypothe sis5: Ifthe inc e ntive e ffe c td om ina te sthe ta xpa ss-throug h e ffe c t,the loa n a nd

d e positra te b oth d e c re a se .The re la tive m a g nitud e ofthe d ow nwa rd a d justm e ntofthe

tw ora te sisa m b ig uous.

Form a lly,the c ha ng e ofthe spre a d b e tw e e nthe loa na nd d e positra te ,� �
∗

� �

�

� ∗ −
� � �

� �

�

� �
,ise xpe c te d

tod e c re a se und e rthe follow ing c ond itions: � � �

� �
< 0 (H ypothe sis1) a nd

� � ∗

� �

�

� ∗ < 0 if
� ′( � ∗)

� ( � )

� � ∗

� �
−

� � ∗

� �

�

� ∗ +
�

( � � � )
> 0 (H ypothe sis 4).Using e xpre ssions from H ypothe sis 3 (se e Appe nd ix) g ive s:

� � ∗

� �

�

� ∗ −
� � �

� �

�

� �
= � �

� ′( � ∗)� ( � � � )

� ( � )
� − 1 � � � − � � � � < 0 w he re � � =

� � ∗

� �

( � � � )

� ∗ (the ta x e la stic ity of� ∗)

a nd � � � =
� � �

� �

( � � � )

� �
(the ta x e la stic ity of � � ) .If

� ′( � ∗) �

� ( � )
> 1 (the inc e ntive e ffe c t), the ta x

e la stic itie s, � � a nd � � � , a re ne g a tive sinc e (1 − � ) < 1 a nd � < 1 .The c ha ng e in the spre a d

b e tw e e n the loa n a nd d e posit ra te is
� � ∗

� �

�

� ∗ −
� � �

� �

�

� �
= � � − � � � < 0 .Ifthe inc e ntive e ffe c tis

ne g lig ib le ,i.e .
� ′( � ∗) �

� ( � )
≅ 0 ,the c ha ng e inthe spre a d b e tw e e nthe loa na nd d e positra te is

� � ∗

� �

�

� ∗ −

� � �

� �

�

� �
= � � − � � � > 0.

7The c om b ine d outc om e oflowe rloa n ra te s(H ypothe sis4) a nd low e rloa n volum e s(H ypothe sis3) pre d ic te d b your
m od e lis sim ila rto othe rm od e ls offina nc ia linte rm e d ia tion (Stig litz a nd W e iss1981;Be sa nko a nd Ka na ta s1993;
Be ste r1994).H ow e ve r,ourm od e ld iffe rsfrom pre viousm od e lsa sw e show tha tta xe sca nha ve sim ila re ffe c tsthroug h
the c ha nne lsofstra te g ic b orrow e rd e fa ulta nd b a nk m onitoring e ffort.
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Oursixth a nd la sthypothe sisre la te sto the b a nk’sm onitoring e ffortsw ith re spe c tto a

c ha ng e inthe ta xra te .

H ypothe sis6:The optim a lm onitoring w illd e c re a se inre sponse tota xe s(i.e .
� � ∗

� �
< 0).

Thishypothe sisd e sc rib e sthe ta xw e a lth e ffe c tonthe b a nk’sm onitoring e ffort.Asm a rg ina lg a ins

from re c ove ring m one y from d e fa ults a re pa rtly ta xe d a w a y,the b a nk a d justs b y re d uc ing its

m onitoring c ostsa tthe m a rg in.

4. Empirical Strategy

In this se c tion we d e sc rib e our re se a rc h d e sig n, id e ntific a tion stra te g y, sa m ple a nd

va ria b le suse d inthe e m piric a la na lysis.

4.1 Research Design

Forourre se a rc h d e sig n to b e va lid ,a n im porta ntre quire m e ntisshoc k e xog e ne ity.Ta x

c ha ng e softe nviola te e xog e ne itya ssum ptionsb e c a use g ove rnm e ntspropose the m fa rina d va nc e

ofim position a nd c olle c tion.Ifta xpa ye rsa ntic ipa te a nd c ha ng e b e ha viourpriorto a c ha ng e in

ta xa tion,pote ntia loutc om e sa re like lytob e c orre la te d w ith the polic yinte rve ntion.

In this re spe c t,the Tokyo b a nk ta x is a n e xc e ption fortw o re a sons.First,the ta x w a s

pla nne d in g re a tse c re c y g iving b a nks no tim e to m a ke stra te g ic a d justm e nts a s a m e a ns of

a void ing the Tokyo b a nk ta x. No d e ta ils w e re re ve a le d to the pub lic prior to its first

a nnounc e m e nton 8th Fe b rua ry2000 (De W it,2000).W e ve rifythisthroug h a ne w sw ire se a rc h,

w he re we find no pre ssc ove ra g e d isc ussing the Tokyo b a nk ta x priorto thisd a te .Atthe first

pub lic a nnounc e m e nt,the TokyoGove rnm e ntissue d a pre lim ina rylistw ith b a nksse le c te d topa y

the Tokyo b a nk ta x.The se b a nksw ould la te ra llb e ob lig e d to m a ke ta xpa ym e ntsto the Tokyo

Gove rnm e nt.Se c ond ,itisunlike ly tha tb a nksc ould pre d ic tthe type ofta x c ha ng e .Forthe ta x

proposa ltob e c om e le g a llyb ind ing ,ittook a pproxim a te lye ig htw e e ks.Thispe riod w a sm a rke d

b ya hig hle ve lofunc e rta intya sva riousd e c isionsre g a rd ing the d e sig nofthe b a nk ta xw e re ta ke n.

Fina lte rm sa nd c ond itionsofthe b a nk ta xw e re notre ve a le d untilone w e e k priorto itsform a l

a d option.In a d d ition,the rule w hic h le g itim ise d the a d option ofthe Tokyo b a nk ta xw a sb a se d

ona nunusua linte rpre ta tionofJa pa ne se ta xla w .The TokyoGove rnm e nte xploite d a loophole in
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the ta x syste m whic h e ntitle d loc a lg ove rnm e ntsto im ple m e ntc e rta in ta x polic ie swithoutthe

c onse ntofthe fe d e ra lg ove rnm e nt(Ishi2001).Althoug h ta xpolic ie sa re note xc lusive lyd e c id e d

a tfe d e ra lle ve lin Ja pa n,the introd uc tion ofa spe c ia lta x forb a nkson a loc a lle ve lw a sra the r

unusua l.Due to the pote ntia linte ra c tion w ith othe rtype sofb a nk re g ula tion,b a nk ta xa tion is

g e ne ra lly c onsid e re d a sa polic y tooluse d a tna tiona lle ve l.W e c he c k fora ntic ipa tion e ffe c tsin

ourrob ustne sste sts(d isc usse d in Se c tion B1 ofthe Online Appe nd ix) b y introd uc ing a pla c e b o

ta xinthe pe riod justpriortothe introd uc tionofthe Tokyob a nk ta x.Ifb a nksa ntic ipa te d the ta x

c ha ng e ,w e w ould e xpe c ttopic k upa c ha ng e inb e ha viourd uring thispe riod .Ourre sultsa re not

ind ic a tive ofa nya ntic ipa torye ffe c ts(w ith the re la tionshipb e tw e e nthe Tokyob a nk ta xa nd our

outc om e va ria b le sproving tob e insig nific a nt).

Ourre se a rc h d e sig na lsore stsonthe a ssum ptiontha tthe a d optionofthe Tokyob a nk ta x

trig g e re d a c ha ng e in b a nk b e ha viour.Ifthe Tokyo b a nk ta x d id notre pre se nta sig nific a nt

inc re a se in the ta xlia b ilitie sofa ffe c te d b a nks,w e w ould b e c onc e rne d a b outa pote ntia llyw e a k

e ffe c tfrom the introd uc tionofthe TokyoBa nk ta x.W e e xa m ine the ta xpa ym e ntsm a d e inre la tion

to the Tokyo b a nk ta xre la tive to othe rta xpa ym e ntsm a d e d uring the fisc a lye a r.In fisc a lye a r

2000,the Tokyo Gove rnm e ntc olle c te d b a nk ta xe sin the a m ountof¥ 111 b illion,re pre se nting

a round 30% ofb a nks’ove ra llta xe xpe nse sintha tye a r.

4.2 Identification Strategy

Oura ssum ption istha te xog e nousva ria tion in ta xa tion a ffe c tsthe a b ilityofb a nkstoa c t

a sfina nc ia linte rm e d ia rie s.W e c la ssifyb a nksintotre a te d b a nks(those tha ta re lia b le topa ythe

Tokyo b a nk ta x) a nd c ontrolb a nks (those tha ta re not).Ba se d on thisc la ssific a tion w e use a

d iffe re nc e -in-d iffe re nc e sa pproa c h,whic h c om pa re sthe d iffe re nc e inthe outc om e ofthe tre a te d

b a nks b e tw e e n the pre -ta x pe riod a nd the post-ta x pe riod with the sa m e d iffe re nc e in the

outc om e ofthe non-tre a te d b a nks.To inve stig a te the e ffe c tofthe Tokyo b a nk ta x on b a nk

b e ha viour,w e e stim a te a re g re ssionofthe form :

� � � = � � � � � �
� � � � � ∗ � � � � �� � � � � � � � � � � � �
� � � � , �

+ � � � , � � � + � � + � � + � � � , (10)
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w he re � d e note s b a nk a nd � d e note s tim e .� � � re pre se nts e a c h ofthe d e pe nd e ntva ria b le s:ne t

inte re stm a rg in,ne tinte re sta nd fe e m a rg in,m a rk-up,a nd m a rkd ow n,a m ountofloa nsg ra nte d ,

c ore a nd non-c ore d e posits (se e Se c tion 4.3.2 for a d isc ussion ofva ria b le s).� � � � �
� � � � � is a n

ind ic a torva ria b le w hic h c a pture sw he the ra b a nk islia b le forthe Tokyo b a nk ta x ornot.The

ind ic a torva ria b le � � � � � e qua lsone a fte rthe Tokyo b a nk ta x isintrod uc e d a nd ze ro othe rwise .

The re fore ,the d ic hotom oustre a tm e ntind ic a tor� � � � , � isze rofora llb a nksinthe pre -Tokyob a nk

ta x pe riod a nd one forthose b a nkstha ta re ta xe d w he n the Tokyo b a nk ta x c om e sinto e ffe c t.

� � , � � � is a ve c tor ofb a nk-le ve lc ontrolva ria b le s tha tva ry ove r tim e a nd a c ross b a nks.The se

c ontrol va ria b le s inc lud e c a pita l a d e qua c y, a sse t qua lity, m a na g e m e nt e ffic ie nc y, e a rning s,

liquid ity,d ive rsific a tion,size a nd m a rke tsha re .Ea c h ofthe se c ontrolse nte rsthe m od e lla g g e d

b yone pe riod to a void sim ulta ne ity.The m od e la lso inc lud e stim e d um m ie s,� � ,to c a pture tim e

e ffe c tsc om m on to a llb a nks,a sw e lla s,b a nk spe c ific fixe d e ffe c ts,� � ,to c ontrolforunob se rve d

b a nk le ve lhe te rog e ne ity.� � � isa stoc ha stic e rrorte rm .

Estim a tion of Equa tion (10) is e xe c ute d using Ord ina ry Le a st Squa re s (OLS), w ith

sta nd a rd e rrorstha ta re rob ustto he te rosc e d a stic ity a nd c luste re d a tthe b a nk le ve lto c ontrol

forw ithin-b a nk c orre la tion(Are lla no1987).The c oe ffic ie ntofinte re stis � ,w hic h re pre se ntsthe

im pa c tofthe Tokyob a nk ta xonb a nk b e ha viour.

A ke yid e ntific a tion a ssum ption b e hind oure stim a tion stra te g yistha t,in the a b se nc e of

tre a tm e nt,the d iffe re nc e -in-d iffe re nc e se stim a torisze ro;the so-c a lle d pa ra lle ltre nd a ssum ption.

Thisa ssum ptionre quire stha tthe tre nd inthe outc om e va ria b le issim ila rforb oth tre a tm e nta nd

c ontrolg roupsin the pre -ta x(shoc k) pe riod .Toc he c k w he the rthe pa ra lle ltre nd a ssum ption is

sa tisfie d w e re pe a tthe a na lysisin pe riod sw he n the re w a sno c ha ng e in the ta xe s.W e find tha t

the c oe ffic ie ntson � � � � , � d onotd iffe rfrom ze ro(se e Se c tionB1 ofOnline Appe nd ix).

4.3 Data

4.3.1 Sample

The d a ta use d in oura na lysisisc om pile d from the Ja pa n Ba nke rsAssoc ia tion d a ta se t,

w hic h provid e sd e ta ile d b a la nc e she e ta nd inc om e sta te m e ntfora ll148 ofitsm e m b e r-b a nkson
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a n ind ivid ua lb a nk b a sis.Re sultsre porte d he re a re a llfrom the se m i-a nnua lfre que nc y d a ta se t.

The pe riod ofa na lysis,spa nsM a rc h 1998 (fisc a lye a r1997) throug h Se pte m b e r2001(fisc a lye a r

2001).Thispe riod isd e te rm ine d prim a rily b y the introd uc tion ofthe Tokyo b a nk ta x a nd the

a va ila b ility ofse m i-a nnua ld a ta .The Tokyo b a nk ta x b e c a m e e ffe c tive on 1stApril2000.This

d ivid e soursa m ple into a pre -inte rve ntion pe riod oftw o a nd a ha lfye a rs,a nd a n inte rve ntion

pe riod ofone a nd a ha lfye a rs.

Oursa m ple ofc om m e rc ia lb a nksc om prise sb oth City a nd Re g iona lb a nks.8 Trustb a nks

a nd Long -Te rm Cre d itb a nks a re e xc lud e d from our sa m ple ,sinc e the se type s ofb a nks ha ve

supe rvisoryproc e d ure sa nd b usine ssm od e lstha ta re fund a m e nta llyd iffe re ntfrom c om m e rc ia l

b a nks.The re stric tion ofour sa m ple to c om m e rc ia l b a nks e nsure s suffic ie ntove rla p in the

d istrib ution ofthe c ova ria te s a c ross tre a te d a nd untre a te d b a nks,thus a llow ing the c orre c t

sta tistic a linfe re nc e tob e d ra w n(Im b e nsa nd Rub in2015).

Ba nks w hic h e ithe r fa il or w e ntinto pub lic a d m inistra tion d uring the pe riod ofour

a na lysisa re e xc lud e d from the sa m ple .9 W e a lso id e ntify one inc id e nc e ofa m e rg e rb e tw e e n a

tre a te d a nd a non-tre a te d b a nk.10 To e nsure the se pa ra b ility oftre a tm e nta nd c ontrolg roups,

the se b a nksa re a lsoe xc lud e d from oursa m ple .Ourfina lsa m ple isa n unb a la nc e d pa ne lof998

b a nk-ye a rob se rva tionsof126 Ja pa ne se c om m e rc ia lb a nks(9 Cityb a nksa nd 117Re g iona lb a nks).

Ofthe 126 c om m e rc ia lb a nksinoursa m ple ,17b a nksw e re sub je c ttothe Tokyob a nk ta x.

4.3.2 Variables

8 City b a nksa re la rg e in size w ith b ra nc he sin m a jorc itie sthroug houtJa pa n a nd b e yond .The se b a nksha ve a w id e
g e og ra phic sc ope ,a nd a d ive rsifie d portfolioofc lie ntsa nd prod uc ts(inc lud ing priva te b a nking a nd a sse tm a na g e m e nt).
Re g iona lb a nks a re re g ula te d und e rthe te rm s ofthe Ba nking Ac t.The se institutions ope ra te w ithin one ofthe 47
pre fe c ture s (a d m inistra tive re g ions) in Ja pa n.The se b a nks a re norm a lly he a d qua rte re d in the c a pita l c ity of a
pre fe c ture ,a nd c a rryoutthe va stm a jorityofthe irb usine ssw ithina g ive npre fe c ture ,a c ting a sa nim porta ntsourc e of
fina nc e form e d ium size d firm sa nd loca lg ove rnm e nt.The m a jority ofRe g iona lb a nksa re quote d pub lic ly,a nd the
la rg e stoffe ra fullra ng e ofb a nking a nd fina nc ia lse rvice s.

9 The follow ing b a nksw e re e xc lud e d from the sa m ple :H okka id oTa kushokuBa nk (fa ile d Nove m b e r17,1997),Tokuyo
CityBa nk (fa ile d Nov27,1997),TokyoSow a Ba nk (und e rpub lic a d m inistra tion,June 12,1999),Kokum inBa nk (und e r
pub lic a d m inistra tion,April11,1999),Niig a ta Chuo Ba nk (und e rpub lic a d m inistra tion,Oc tob e r2,1999),Ishika w a
Ba nk (fa ile d ,M a rc h 2001),Chub u Ba nk (fa ile d ,M a rc h 8,2001),Kyoto Kyoe iBa nk (fa ile d ,Oc tob e r14,1997),Kofuku
Ba nk (und e rpub lic a d m inistra tion,M a y 22,1999),Ka nsa iSa w a ya ka Ba nk (form e rly Kofuku Ba nk),Na m iha ya Ba nk
(und e rpub lic a d m inistra tion,Aug ust7,1999),M id oriBa nk (fa ile d ,M a y 15,1998).(Sourc e :Ba nk ofJa pa n,De posit
Insura nc e Corpora tionJa pa n,Fina nc ia lSe rvic e sAg e nc yJa pa n).

10 H a c hijuniBa nk (tre a te d ) a c quire sNiig a ta ChuoBa nk (non-tre a te d ),Se pte m b e r29,2000;(Fina nc ia lSe rvic e sAg e ncy
Ja pa n).
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In ord e r to inve stig a te the im pa c tofthe introd uc tion ofthe Tokyo b a nk ta x on b a nk

b e ha viour,a nd in line w ith ourhypothe se s,w e e m ploy se ve ra ld e pe nd e ntva ria b le s.The m a in

va ria b le ofinte re stisthe ne tinte re stm a rg in,w hic h isd e fine d a sinte re stinc om e m inusinte re st

e xpe nse sove rtota la sse ts.W e use the ne tinte re stm a rg intoc a pture a b a nk’sa b ilitytog e ne ra te

profitsvia fina nc ia linte rm e d ia tion.W e a lsoc a lc ula te the ne tinte re sta nd fe e m a rg in.Thisw ould

a c c ountfora pote ntia lshiftin the pric ing ofloa nsa nd d e positsfrom a ra te -b a se d a pproa c h toa

fe e -b a se d a pproa c h a sa re sponse tothe Tokyob a nk ta x.

In princ iple ,a pa ss-throug h ofta xe sc ould oc c urthroug h a n inc re a se in the inte re stra te

onloa nsorthroug h a d e c re a se inthe inte re stra te ond e posits.Toinve stig a te the e ffe c tofthe ta x

onthe pric ing ofloa nsa nd d e posits,w e c a lc ula te a m a rkd owna nd m a rk-up.The se a re c a lc ula te d

using im plic itinte re stra te s on d e posits a nd loa ns.Following prior lite ra ture ,w e d e fine the

im plic itd e posit(loa n) ra te a sthe ra tio ofinte re ste xpe nse s(inc om e ) to tota ld e posits(loa ns)

(Be c ke r 1975).The se im plic it ra te s re fle c t the a ve ra g e inte re st ra te s ove r va rious type s of

d e posits a nd loa ns re spe c tive ly.W e the n c a lc ula te the m a rk-up (m a rkd own) a s the spre a d

b e tw e e n the im plic itloa n (d e posit) ra te a nd the m one y m a rke tinte re stra te (Alb e rta zzia nd

Ga m b a c orta ,2010).

Inord e rtoa sse ssthe e ffe c tofthe Tokyob a nk ta xonthe fund sc ha nne lle d from sa ve rsto

b orrow e rs,w e use tota lloa ns,c ore a nd non-c ore d e posits,d e note d a sloa nvol,core d e povola nd

nonc ore d e povolre spe c tive ly.W e ta ke the na tura llog a rithm ofthe se va ria b le s.Core d e positsa re

those tha t ha ve low inte re st-ra te se nsitivity.The se inc lud e c urre nt, ord ina ry, sa ving s a nd

d e positsa tnotic e .Non-c ore d e positsa re those tha tha ve hig h inte re st-ra te se nsitivity,inc lud ing

tim e ,insta lm e nta nd ne g otia b le c e rtific a te s ofd e posits (Aonoka zu,2006).Core a nd non-c ore

d e positsa re re porte d a ta na nnua lfre que nc y.

Pa ne lA ofTa b le 2 provid e s d e ta ile d d e finitions ofthe outc om e va ria b le s use d in our

a na lysis.Ta b le 3 re portsm e a nsa nd sta nd a rd d e via tionsofthe sa m e va ria b le sfortre a te d a nd

non-tre a te d b a nksb e fore a nd a fte rthe introd uc tionofthe Tokyob a nk ta xa tthe b e g inning ofthe

ne w fisc a lye a rin April2000.Pa ne lA ofTa b le 3 show stha tnon-tre a te d b a nksa re slig htlym ore
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profita b le in inte rm e d ia ting fund s (1.99% ) tha n tre a te d c ounte rpa rts (1.33% ).This pa tte rn

re m a inswhe nfe e sa re a lsoc onsid e re d .Thisisd ue totre a te d b a nksc ha rg ing ona ve ra g e slig htly

low e rra te son loa nsg ra nte d (2.27% ) a nd pa ying hig he rra te sto d e positors(0.67% ) re la tive to

non-tre a te d c ounte rpa rts (2.54% a nd 0.27% ).Tre a te d b a nks a re la rg e r tha n non-tre a te d

c ounte rpa rts(inte rm softota lloa ns).

[Insert Table 2 about here]

[Insert Table 3 about here]

Ba nk-spe c ific c ova ria te sinc lud e fina nc ia lc ha ra c te ristic suse d typic a llyb ysupe rvisorsto

m onitorthe pe rform a nc e a nd sa fe ty a nd sound ne ssofb a nks.The se inc lud e c a pita la d e qua c y,

a sse tqua lity,m a na g e m e nte ffic ie nc y,e a rning s a nd liquid ity.W e a lso inc lud e thre e a d d itiona l

c ova ria te sinord e rtoc a pture a nye ffe c tsre la te d tob a nk size ,d ive rsific a tion,a nd m a rke tsha re .11

Pa ne lB ofTa b le 2 provid e sd e ta ile d d e finitionsofthe c ova ria te suse d in oure m piric a la na lysis.

The c om pa ra b ilityoftre a te d a nd non-tre a te d b a nksisa sse sse d b a se d on the se a fore m e ntione d

ob se rva b le c ova ria te sb ye xa m ining the irre spe c tive m om e ntsa nd e m piric a ld istrib utions.Pa ne l

B ofTa b le 3 re portsm e a nsa nd sta nd a rd d e via tionsofthe se va ria b le sfortre a te d a nd non-tre a te d

b a nksb e fore a nd a fte rthe introd uc tion ofthe Tokyo b a nk ta x.Ove ra ll,the sum m a ry sta tistic s

c onfirm tha ttre a te d a nd non-tre a te d b a nksa re ona ve ra g e re la tive lysim ila ra c rossa num b e rof

d im e nsions.The re a re how e ve r,d im e nsionsinw hic hthe twog roupsd iffe r.W e a d juststa tistic a lly

forsuc h ob se rve d pre -inte rve ntion d iffe re nc e sin the c ha ra c te ristic softre a te d a nd non-tre a te d

b a nks,b yinc lud ing a llthe a fore m e ntione d b a nk-spe c ific c ontrolva ria b le sinoure stim a b le m od e l.

5. Findings

Ta b le 4 pre se ntsthe re sultsofe stim a ting Equa tion(10).W e find tha tthe c oe ffic ie ntson

TAX re porte d inColum ns1 a nd 2 a re positive a nd sta tistic a llysig nific a nta tthe 1% le ve l.Thisis

c onsiste ntw ith ourhypothe sistha tb a nkswid e n m a rg insa sa re sponse to the Tokyo b a nk ta x.

The ne tinte re stm a rg in(nim ) a nd the ne tinte re sta nd fe e m a rg in(nifm ) w id e nb y6.2b a sispoints

11 Allre g re ssionsre porte d b e low inc lud e a ninc om e -b a se d d ive rsific a tionm e a sure .Ne ve rthe le ss,ourre sultsd onot
c ha ng e ifa na sse td ive rsific a tionm e a sure isinc lud e d a swe ll.Thisim plie stha tourfind ing sa re rob usttod iffe re nce s
inportfolioorb usine ssa c tivitie sofb a nksinc lud e d inoursa m ple .
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a nd 8.2 b a sispointsre spe c tive ly,ona ve ra g e ,a fte rthe introd uc tionofthe Tokyob a nk ta x.The se

c oe ffic ie ntsa lso ind ic a te tha tthe im pa c tofthe ta xon b a nk m a rg insise c onom ic a lly sig nific a nt

sinc e ta xe d b a nks inc re a se b oth the ir nim a nd nifm b y a b out20% ofthe ir re spe c tive within

sa m ple sta nd a rd d e via tion.Assuc h,the se find ing sa re c onsiste ntw ith b a nkspa ssing som e ofthe

c ostsa ssoc ia te d w ith the im positionofthe ta xontoc ustom e rsvia a d justm e ntsininte re sta nd fe e

ra te s.

[Insert Table 4 around here]

Tod ise nta ng le the e ffe c tofthe Tokyob a nk ta xonb orrow e rsa nd d e positors,w e d e c om pose the

ne tinte re stm a rg in into a m a rk-up a nd m a rkd own.The re sultsre porte d in Colum ns3 a nd 4 of

Ta b le 4 ind ic a te tha tb oth the m a rk-up a nd m a rkd own d e c re a se onc e the Tokyo b a nk ta x is

introd uc e d .H ow e ve r,the m a rkd ownd e c line sb ytw ob a sispointsm ore tha nthe m a rk-up,w hic h

isinline with a w id e ning ofthe ne tinte re stm a rg in.Spe c ific a lly,the m a rk-upd e c line sona ve ra g e

b y8.3 b a sispoints,w he re a sthe m a rkd own d e c line sb y10.3 b a sispoints.A d e c lining m a rk-upis

inline w ith ourhypothe sistha tb a nksre d uc e the irle nd ing ra te a sa re sponse tothe ta x.Ove ra ll,

the se re sults sug g e st a pronounc e d pa ss-throug h e ffe c t to d e positors w ho should e r a

c onsid e ra b le portionofthe inc re a se d ta xb urd e na rising from the introd uc tionofthe Tokyob a nk

ta x.The se re sultsa re a lsoin line w ith priore vid e nc e sug g e sting tha tta xe son b a nksa re pa sse d

throug h toc ustom e rs(De m irg üç-Kunta nd H uizing a 2001).

Colum n5 ofTa b le 4 sum m a rise sthe e stim a te d re la tionshipb e tw e e nthe Tokyob a nk ta x

a nd b a nk c re d itsupply.The c oe ffic ie nton TAX isne g a tive a nd sta tistic a llysig nific a nta tthe 5%

le ve l.Thisfind ing ind ic a te stha tb a nkswhe n fa c e d w ith the Tokyob a nk ta xre d uc e le nd ing .The

e ffe c tisa lsoe c onom ic a llysig nific a nt.Tre a te d b a nksre d uc e tota lle nd ing b y2.8% m ore tha nnon-

tre a te d c ounte rpa rtson a ve ra g e .The a ve ra g e a ffe c te d b a nk c ontra c tsc re d itsupplyb y¥ 354b n.

Thisd e c line in the c re d ite xte nd e d b ya ffe c te d b a nksim plie sa size a b le re d uc tion in fund ing for

re a le c onom ic a c tivity.Thissupportsourse c ond hypothe sisw hic h c onte nd stha tthe im position

ofthe Tokyob a nk ta xa ffe c tsthe e ntire e c onom yvia a c ontra c tion in c re d itsupply.Ourfind ing s
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a lsoa c c ord with re c e ntd oc um e nte d e vid e nc e ofa na d ve rse e ffe c tofta xe sonc re d itsupply(Buc h

e ta l.2016;Sc ha nd lb a ue r2017).

Fina lly,Colum ns6 a nd 7provid e e stim a te softhe ta xe ffe c tonthe volum e ofc ore d e posits

a nd non-c ore d e posits.Ba nks a ffe c te d b y the Tokyo b a nk ta x hold fe w e r non-c ore d e posits

(nonc ore d e povol) tha n b a nksin the c ontrolg roup.In the a fte rm a th ofthe Tokyo b a nk ta x,non-

c ore d e positson a ve ra g e d e c line b y 5.74 pe rc e ntm ore fortre a te d b a nks.Core d e positsre m a in

unc ha ng e d .The se re sultsa re ind ic a tive ofra te a d justm e ntsford e posittype sw ith re la tive lyhig h

inte re stra te s,a nd a re c onsiste ntw ith the notion tha tb a nks a ffe c te d b y the ta x a c c e ptfe w e r

d e posits.Ourfind ing sfurthe rsub sta ntia te a pa rtia lpa ss-throug h e ffe c tofthe ta xb urd e n from

b a nkstod e positors.

6. Testing the Bank Monitoring Channel

Ourthe ore tic a lm od e lpre d ic tstha tthe c ha nne lthroug h whic h a ta xong rossprofitle a d s

to c ontra c tion in fina nc ia linte rm e d ia tion is via a d rop in the m onitoring e fforte xpe nd e d b y

a ffe c te d b a nks.In thisse c tion,w e pre se ntthe re sultsofse ve ra lte stsc ond uc te d a tthe b a nk a nd

b orrow e rle ve l,w hic h provid e c orrob ora ting e vid e nc e insupportofthe m onitoring c ha nne l.

6.1 Bank monitoring and the loan portfolio

In ord e r to inve stig a te w he the r the Tokyo b a nk ta x a ffe c ts fina nc ia l inte rm e d ia tion

a c tivityvia a na d ve rse im pa c tonb a nks’m onitoring e ffort,w e a na lyse c ha ng e sinthe struc ture of

the loa n portfolios ofa ffe c te d b a nks a round the tim e ofthe introd uc tion ofthe ta x.First,w e

e xa m ine c ha ng e sin the loa n portfoliosofb a nksin re la tion to the g e og ra phic proxim ityofthe ir

re spe c tive b orrow e rs. Ge og ra phic proxim ity b e tw e e n b a nks a nd b orrow e rs m a y re d uc e

a sym m e tric inform a tion,w hic h in turn low e rsthe c ostofm onitoring .12 Priore vid e nc e sug g e sts

tha tb a nksfa c e hig he rc ostsin c olle c ting softinform a tion on d ista ntb orrowe rsre la tive tom ore

g e og ra phic a llyproxim a te c ounte rpa rts(Sufi2007;Knya ze va a nd Knya ze va 2012;Cotug noe ta l.

2013).M ore ove r,the ory shows tha tb a nks m a y re je c tloa n a pplic a tions from firm s tha ta re

12 This is a n a ssum ption a d opte d in a num b e r ofthe ore tic a l pa pe rs,w hic h inve stig a te the im pa c tofg e og ra phic
proxim ityon:b a nks’d e c isiontod ive rsify(Alm a za n2002),b a nks’a b ilitytoe xtra c tinform a tiona lre nts(H a usw a ld a nd
M a rque z2006);a nd b a nks’c om pe titive loc a tion(Le d e re ra nd H urte r,1986).
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loc a te d a td ista nc e ,g ive ntha tthe re lia b ilityofsoftinform a tionre g a rd ing the c re d itw orthine ssof

the b orrowe rd e c re a se swith d ista nc e (H a uswa ld a nd M a rque z,2006).Invie w ofthe se e m piric a l

a nd the ore tic a lfind ing sw e postula te tha tfollow ing the im positionofthe Tokyob a nk ta xa ffe c te d

b a nksre d uc e the proportion ofthe irove ra llle nd ing tow a rd sb orrow e rstha ta re g e og ra phic a lly

d ista nt.

Tote stthishypothe sis,w e c olle c td a ta onthe loa nsoutsta nd ing toind ivid ua lliste d firm s

for e a c h b a nk in our sa m ple .The d a ta a re c om pile d from the Nikke i NEEDS Fina nc ia lQue st

d a ta b a se .The d a ta a re re porte d on a n a nnua lfre que nc y.Ea c h firm a nd b a nk inc lud e d in this

d a ta b a se ha s a unique g e og ra phic a re a c od e b a se d on the loc a tion ofthe irhe a d qua rte rs.W e

c om pute d ista nc e sb e twe e n b a nksa nd b orrow ing firm sb a se d on the se a re a c od e s.Using the se

d ista nc e sw e c re a te tw o portfolios,w hic h w e te rm ‘loc a l’a nd ‘d ista nt’.The loc a lportfolio (LP)

c onta insa llloa nsg ra nte d tofirm sloc a te d inthe sa m e a re a c od e a sthe b a nk isloc a te d .The d ista nt

portfolio(DLP) c onta insloa nsg ra nte d tofirm soutsid e the a re a c od e w he re the b a nk isloc a te d .

Tote stthe m onitoring c ha nne lw e e stim a te the follow ing m od e l:

� � � � � � � � � � , � = � � � � � , � + � � � , � � � + � � + � � + � � � , (11)

w he re � � � � � � � � � � , � re pre se nts LP or DLP a s a proportion oftota lloa ns.The e xpla na tory a nd

c ontrolva ria b le sa re a sd e fine d inTa b le 2.

The re sultsofe stim a ting Equa tion (11) a re re porte d in Pa ne lA ofTa b le 5.W e find tha t

b oth loc a la nd d ista ntloa n portfolios a s sha re s ofa ffe c te d b a nks tota lloa ns d e c line a fte rthe

introd uc tion ofthe ta x,re fle c ting a n ove ra lld e c line in the supply ofc re d itg ra nte d b y a ffe c te d

b a nks.H ow e ve r,the DLP d e c line sproportiona te lym ore tha nthe LP.The d iffe re nc e inthe d e c line

ofthe DLP re la tive tothe LP issig nific a nta tthe 10% le ve l.

Ove ra llthe se re sultssug g e sttha tb a nksa ffe c te d b ythe im positionofthe Tokyob a nk ta x

re d uc e le nd ing tofirm sloc a te d a td ista nc e re la tive tothose w hic h a re g e og ra phic a llyproxim a te .

Assuc h thisle nd ssupporttothe c onte ntiontha tthe introd uc tionofthe Tokyob a nk ta xre d uc e s

the le ve lofm onitoring b y a ffe c te d b a nks.The rob ustne ss ofthe se find ing s a re ve rifie d b y a

pla c e b o te stw he re b y w e show tha tloc a la nd d ista ntportfoliosd o notc ha ng e w he n w e fa lse ly
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a ssum e tha tthe Tokyota xisintrod uc e d one ye a rpriortoitsa c tua la d option.The re sultsofthis

te sta re re porte d inPa ne lA ofTa b le B4 inthe Online Appe nd ix.

Asa furthe rte stofwhe the rb a nksre spond to the ta xb y re d uc ing le nd ing to b orrowing

firm stha te nta ilhig he rm onitoring c osts,w e follow Sufi(2007) a nd c la ssifyb orrow ing firm sa s

tra nspa re nta nd opa que .W e use the se c la ssific a tionstoc onstruc ttw oportfolios.The tra nspa re nt

portfolio (TP) c onta insa llloa nsg ra nte d to firm sw ith a ra ting from the Ra ting a nd Inve stm e nt

Inform a tion,a Ja pa ne se ra ting a g e nc y.13 The opa que portfolio (OP) c onta ins loa ns g ra nte d to

unra te d firm s.W e use the TP a nd OP toe stim a te Equa tion(11).The pointe stim a te spre se nte d in

Pa ne lB ofTa b le 5 sug g e sttha ta ffe c te d b a nksre d uc e le nd ing to unra te d firm sb y m ore tha n to

ra te d c ounte rpa rts.Thisfind ing provid e sfurthe rsupporttothe c onte ntiontha tthe introd uc tion

ofthe Tokyob a nk ta xre d uc e sthe le ve lofm onitoring b ya ffe c te d b a nks.

[Insert Table 5 around here]

6.2 Bank monitoring and borrowing firms

6.2.1 Evidence from the bond market

W e a lso te stfor the e xiste nc e ofthe m onitoring c ha nne l pre d ic te d b y our m od e l b y

e xa m ining the va lue ofb a nk m onitoring to b orrow ing firm s.To thise nd w e firste xa m ine the

e ffe c tofthe a nnounc e m e ntofthe ta xonthe b orrow ing c ostsoffirm s.H e re w e foc usone xte rna l

pub lic d e b t.Priorthe ore tic a la nd e m piric a llite ra ture sug g e ststha tb a nk m onitoring ofc orpora te

c re d itw orthine ssb e ne fitsto firm s’c la im a nts(H olm ström a nd Tirole 1997;Da tta e ta l.1999).

The se b e ne fitsa rise d ue to b a nks’supe riora c c e ssto priva te inform a tion on b orrow e rs(Fa m a

1985),a sw e lla stothe ire ffic ie nc ya nd fle xib ilityin re struc turing a nd re ne g otia ting d e b tc la im s

(Be rlin a nd Loe ys1988;Ge rtne ra nd Sc ha rfste in 1991;De nisa nd M ihov2003).In line w ith this

lite ra ture ,w e postula te tha tifa n inc re a se in ta xe sre d uc e sthe m onitoring e fforte xpe nd e d b y

b a nks,w e e xpe c ttoob se rve hig he ra t-issue yie ld spre a d sforpub lic (stra ig ht) b ond offe ring sfrom

firm stha ta lsob orrow from b a nkstha ta re lia b le topa ythe Tokyob a nk ta x.

13 Unfortuna te ly,d ue tod a ta una va ila b ilityonra ting inform a tiononJa pa ne se liste d c om pa nie soursa m ple isre stric te d
b e tw e e n 1999 a nd 2001.Thisd a ta una va ila b ilitypre ve ntsusfrom c ond uc ting a pla c e b ote sttove rifythe rob ustne ss
ofthisa na lysis.
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In ord e rto te stthishypothe sis,w e c olle c td a ta on Ja pa ne se b ond issue sfrom Thom son

Re ute rs’SDC Pla tinum d a ta b a se a nd m e rg e itw ith fina nc ia lsta te m e nts ofb ond issuing firm s

d ra w n from Da ta stre a m .Follow ing sta nd a rd pra c tic e in c orpora te b ond pric ing lite ra ture w e

re stric toursa m ple tostra ig htb ond sw ithfixe d c ouponra te s(Ga nd e e ta l.1997;Da tta e ta l.1999).

In d oing so,w e a void c om plic a tionsofm e a suring yie ld sforc onve rtib le a nd floa ting ra te b ond

issue s.W e use oursa m ple toe stim a te the following re g re ssione qua tion:

� � � � , � , � = � + � � � � � , �
� � � � + � � � , � , � + � � + � � + � � , � , � , (12)

w he re BPS isthe pre m ium ofthe a t-issue yie ld spre a d ofthe d e b tse c urity � ove rthe yie ld ofa

Ja pa ne se g ove rnm e ntse c urityofc om pa ra b le m a turity.� � � � , �
� � � � isa d um m yva ria b le tha te qua ls

ze rofora llb ond sissue d b ya firm � in the pre -Tokyob a nk ta xpe riod � a nd one forthose b ond s

issue d b y firm stha ta re c ustom e rsofta xe d b a nksw he n the Tokyo b a nk ta x c om e sinto e ffe c t.

M ore spe c ific a lly,w e c onsid e rthe tw o la rg e stb a nksthe firm isb a nking w ith (in te rm sofloa ns

g ra nte d to the firm ) in c la ssifying firm sinto tre a tm e nta nd c ontrolg roups.Thisisd one on the

b a sistha tthe tw ola rg e stb a nksa firm b a nksw ith typic a llyha ve sim ila rloa nsha re sa m ong b a nk

le nd e rs ofthe firm s in our sa m ple ,a nd a re the re fore sim ila rly inc e ntivise d to m onitor the

b orrow ing firm s.� � , � , � re pre se nts a ve c tor of b ond a nd firm spe c ific va ria b le s c om prising :

m a turity(m e a sure d in ye a rstom a turity);a m ount(the na tura llog a rithm ofthe size ofthe b ond

issue );size (the na tura llog a rithm ofthe tota la sse tsofthe issuing firm ) a nd le ve ra g e (tota ld e b t

sc a le d b y tota la sse ts).W e a lso c ontrolforKe ire tsu a ffilia tion14,ind ustry,pre fe c ture a nd b a nk

type e ffe c ts.The m od e la lso inc lud e stim e e ffe c ts,� � ,a nd firm spe c ific fixe d e ffe c ts,� � .� � , � , � isa

stoc ha stic e rrorte rm .

The e stim a tion of Equa tion (12) is re porte d in Pa ne l A of Ta b le 6.All sta tistic a lly

sig nific a ntc ontrolva ria b le sha ve the e xpe c te d sig n.The a t-issue yie ld spre a d re d uc e swith size

(a sla rg e rfirm sa re c onsid e re d sa fe rinve stm e nts) a nd inc re a se sw ith le ve ra g e (sinc e m ore d e b t

14 Ke ire tsu a re g roupsofJa pa ne se firm sa nd fina nc ia linstitutionstha ta re fina nc ia llyinte r-c onne c te d ,le a d ing toc lose
c oope ra tion(H oshie ta l.1991;Be rg lofa nd Pe rotti1994).The im porta nc e ofKe ire tsuinthe Ja pa ne se e c onom y,a swe ll
a sthe stre ng th ofthe linksb e tw e e n Ke ire tsu m e m b e rsisc onte ste d (M iwa a nd Ra m se ye r2002;Ra m se ye ra nd M iwa
2002).
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e xa c e rb a te s risk shifting a nd a sse t sub stitution a g e nc y c onflic ts).M ore inte re sting (for our

purpose s) istha tthe a t-issue yie ld spre a d inc re a se sb y22 b a sispointsforb ond issue soffe re d b y

firm sb a nking w ith ta xe d b a nksa fte rthe introd uc tionofthe Tokyob a nk ta x.Thisinc re a se inthe

spre a d ise c onom ic a lly a nd sta tistic a llysig nific a nt(the la tte ra tthe 5% le ve l),a nd isc ong rue nt

w ith the c onte ntionofourthe ore tic a lm od e ltha tthe m onitoring ofb orrow e rsb ya ffe c te d b a nks

d e te riora te sa fte rthe introd uc tion ofthe Tokyo b a nk ta x.To va lid a te thisfind ing ,in Pa ne lB of

Ta b le B4 inthe Online Appe nd ixw e re portthe re sultsofa pla c e b ote stw he re w e show noc ha ng e

inthe spre a d inthe 12 m onthspriortothe introd uc tionofthe Tokyob a nk ta x

[Insert Table 6 around here]

6.2.2 Evidence from the stock market

Asa na lte rna tive a pproa c h tote sting the m onitoring c ha nne l,w e inve stig a te the e ffe c tof

the a nnounc e m e ntofthe Tokyo b a nk ta x on the stoc k pric e soffirm sb orrow ing from a ffe c te d

b a nks.W e postula te tha tifthe inc re a se in ta xe s re d uc e s the m onitoring e fforte xpe nd e d b y

a ffe c te d b a nks(a spre d ic te d b yourthe ore tic a lm od e l) w e e xpe c ttoob se rve ne g a tive a b norm a l

re turnsforfirm stha tb orrow from b a nkssub je c ttothe Tokyob a nk ta x,uponthe a nnounc e m e nt

ofthe ta x.Ourhypothe sisa lig nsw ith e xta ntlite ra ture ,whic h vie wsb a nk m onitoring a sa va lue

e nha nc ing func tion for the b orrow ing firm (Dia m ond 1991;Bha tta c ha rya a nd Tha kor 1993;

Bille tte ta l.1995).Thisisd ue tob a nk m onitoring ra ising the prob a b ilityoffirm suc c e ssthroug h

e nforc ing e ithe re ffic ie ntproje c tc hoic e orle ve lofe ntre pre ne uria le ffort,whic h m itig a te s the

m ora lha za rd fa c e d b y outsid e sha re hold e rs a nd othe rinve stors (Se wa rd 1990;Be sa nko a nd

Ka na ta s1993).

In te sting our hypothe sis w e ob ta in stoc k m a rke t d a ta for a ll liste d Ja pa ne se firm s

re c ord e d inthe Ja pa nCom pa nyH a nd b ook (e xc lud ing b a nks) from Da ta stre a m .Follow ing Brow n

a nd W a rne r(1985),w e c a lc ula te c um ula tive a b norm a lre turnsusing the risk-a d juste d m a rke t

m od e la s� � � [0, � ]� = ∑ � � � , �
�
� � � ,w he re � � � [0, � ]� isthe c um ula tive a b norm a lre turnforfirm f

fore ve ntd a ys0 throug h n.� � � , � isc a lc ula te d a s� � � , � = � � , � − � � � + � � � � , � � ,w he re � � � , � isthe

a b norm a lre turn forfirm fon e ve ntd a y t,� � , � isthe a c tua lre turn on firm ffore ve ntd a y t,a nd
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� � , � is the d a ily re turn ofthe m a rke tportfolio a pproxim a te d b y the Tokyo Stoc k Pric e Ind e x

(Topix).� � a nd � � a re e stim a te d from the e qua tion � � , � = � � + � � � � , � + � � , � ove rthe inte rva lfrom

260 to20 tra d ing d a ysb e fore the e ve ntd a te .W e sub se que ntlyre g re ssthe se CARsona tre a tm e nt

g roup d um m y a nd a num b e r of c ontrol va ria b le s.Spe c ific a lly, w e e stim a te the following

re g re ssione qua tion:

� � � [0, � ]� = � + � � � � �
� � � � � + � �

� � + � � . (13)

� � � �
� � � � � is a d um m y va ria b le w hic h ta ke s the va lue ofone ifthe firm ’s la rg e stb a nk

le nd e rsa re sub je c tto the Tokyo b a nk ta x a nd ze ro othe rw ise .Asa b ove ,w e c onsid e rthe two

la rg e stb a nksthe firm isb a nking w ith (in te rm sofloa nsg ra nte d tothe firm ) in c la ssifying firm s

intotre a tm e nta nd c ontrolg roups.� � d e note sa ve c toroffirm spe c ific va ria b le sc om prising :size

(m a rke tc a pita liza tion);risk (vola tility ofstoc k re turns);a nd a c c e ss to a lte rna tive sourc e s of

fina nc e (a d um m yva ria b le tha tta ke sthe va lue ofone ifthe firm ha sissue d a b ond w ithinthe pa st

thre e ye a rs a nd ze ro othe rw ise ).15 W e a lso c ontrol for Ke ire tsu a ffilia tion, ind ustry, a nd

pre fe c ture a nd b a nk type e ffe c ts.Sta nd a rd e rrorsa re c luste re d a tthe b a nk le ve l.

Pa ne lB ofTa b le 6 provid e se stim a te sofEqua tion (13) forCARsofd iffe re ntle ng th.In

Colum n 1,whe re we c onsid e rthe a b norm a lre turn on the d a y ofthe Tokyo ta x a nnounc e m e nt

(CAR[0,0]) the c oe ffic ie nton � � � �
� � � � � is-0.203,a nd issta tistic a llysig nific a nta tthe 1% le ve l.The

d iffe re nc e in CARsb e tw e e n tre a te d a nd non-tre a te d firm sinc re a se sslig htly w he n w e c onsid e r

long e re ve ntw ind ow s.Spe c ific a lly,whe n CAR[0,3] isc onsid e re d (Colum n 2),the c oe ffic ie nton

� � � �
� � � � � is-0.286.Thisinc re a se sto-0.295whe nCAR[0,5] isuse d inColum n3.The se c oe ffic ie nts

a re a lsosta tistic a llysig nific a nta tthe 5% le ve l.The ne g a tive sig nsonthe c oe ffic ie ntsind ic a te tha t

the m a rke tva lue offirm sw hic h b orrow from soon to b e ta xe d b a nksre a c tsm ore ne g a tive lyto

the a nnounc e m e ntofthe ta xtha n the m a rke tva lue offirm snotb orrowing from a ffe c te d b a nks.

The se re sultsa re inline with the hypothe sistha ta re d uc tioninb a nk m onitoring a c tivityc a nha ve

a va lue d e stroying im pa c tonthe b orrow ing firm .Thisa rg um e ntfind sa d d itiona lsupportfrom a

15 Da ta onJa pa ne se b ond issue sa re ob ta ine d from Thom sonRe ute rs’SDC Pla tinum d a ta b a se .
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pla c e b ote stc ond uc te d in the m onth priortothe introd uc tion ofthe TokyoBa nk ta x,the re sults

ofw hic h a re re porte d in Pa ne lC ofTa b le B4 in the Online Appe nd ix.Ove ra ll,Ta b le 6 provid e s

e vid e nc e insupportofthe m onitoring c ha nne lid e ntifie d b yourm od e linSe c tion3 throug h whic h

a ta xle vie d onb a nks’g rossprofitsa d ve rse lya ffe c tsfina nc ia linte rm e d ia tion.

8. Conclusion

The e ffe c tofta xa tiononthe b e ha viourofb a nksislike lytod e pe nd onthe type a nd size of

the ta x im pose d ,pre va iling m a rke tc ond itions a nd the e xte ntto w hic h b a nks c hoose to pa ss

throug ha nyre sulta ntinc re a se sinc oststoc ustom e rs.Inthisstud y,w e d e rive a the ore tic a lm od e l,

w hic h le a d stose ve ra lte sta b le propositionsre la te d tohow b a nk b e ha viourc ha ng e sinre sponse

toa sud d e nim positionofa ta xong rossprofita b ility.Te sting the se a fore m e ntione d propositions

e m piric a llyisc ha lle ng ing g ive n id e ntific a tionc onc e rns.Thisc ha lle ng e isove rc om e in thisstud y

b yutilising the c a se ofthe Tokyob a nk ta x,w hic h wa sim pose d ong rossprofitsofJa pa ne se b a nks

ope ra ting inTokyo,b utle ftothe rb a nksope ra ting inJa pa nuna ffe c te d .

Our the ore tic a l m od e l, d e rive d hypothe se s a nd re se a rc h d e sig n re sts on the

a ssum ptiontha tthe introd uc tionofthe Tokyob a nk ta xtrig g e re d a c ha ng e inb a nk b e ha vioura nd

a ffe c te d the a b ilityofb a nkstoa c ta sfina nc ia linte rm e d ia rie swith possib le im plic a tionsforloa n

supply,pric ing ofloa nsa nd d e posits,a nd the m onitoring ofb orrow e rs.The re sultsd e rive d from

oure stim a b le (d iffe re nc e -in-d iffe re nc e s) m od e lsug g e ststha tb a nkssub je c ttothe ta xinc re a se d

b oth,ne tinte re sta nd ne tinte re sta nd fe e m a rg insin re sponse to a n une xpe c te d ta x on g ross

profita b ility.An a na lysis ofthe d e posita nd loa n inte re stra te c om pone nts ofthe ne tinte re st

m a rg in sug g e ststha tra te spa id to d e positorsa nd c ha rg e d to b orrow e rsd e c line follow ing the

introd uc tion ofthe Tokyo b a nk ta x.De positra te sd e c line b y a g re a te rd e g re e tha n loa n ra te s,

im plying tha tb a nkssub je c tto the ta x pa ssthroug h the e ffe c tsofthe ta x to d e positors.The se

b a nksa lsore d uc e tota lle nd ing .Onthe lia b ilitysid e ,the introd uc tionofthe Tokyob a nk ta xle a d s

to a sig nific a ntoutflow ofra te -se nsitive d e posits for b a nks sub je c tto the ta x c om pa re d to

una ffe c te d c ounte rpa rts.The se find ing sa re rob usttoa b a tte ryofa d d itiona lte sts.
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W e c ond uc ta n e xte nsive a na lysis to e xplore the e xte ntto w hic h b a nks sub je c tto the

Tokyo b a nk ta x re d uc e m onitoring ofb orrow e rs.Ba nkssub je c tto the provisionsofthe Tokyo

b a nk ta x re d uc e le nd ing to firm s loc a te d a t d ista nc e re la tive to c ounte rpa rts tha t a re

g e og ra phic a lly proxim a te ,a nd to firm sw hic h a re m ore inform a tiona lly opa que re la tive to le ss

opa que c ounte rpa rts.The c osts ofd e b tissua nc e inc re a se a nd m a rke tva lua tions d e c re a se for

firm stha ta re c ustom e rsofb a nkssub je c ttothe Tokyob a nk ta x.

Ove ra ll,the find ing softhisstud ysug g e sttha tta xe spla ya nim porta ntrole ina ffe c ting the

b e ha viourofb a nks.The e xte nttow hic h b a nkspa ssthroug h a nyhig he rc ostsa ssoc ia te d w ith ta x

inc re a se stoc ustom e rsha sim plic a tionsforthe c osta nd a va ila b ilityofc re d itto b orrow e rs,a nd

the inte re st ra te s pa id to d e positors.As suc h the re sults of this stud y ha ve re le va nc e to

polic ym a ke rse ng a g e d ind e sig ning a nd m onitoring the e ffe c tive ne ssofta xre g im e sinthe b a nking

ind ustry.
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Tables

Table 1 Timeline of Events

Fisc a lye a r Da te Eve nt

1999 Fe b rua ry7,2000 Ishiha ra a nnounc e spla n tole vya spe c ia lb a nk ta x,se le c tsb a nksfor

ta xtre a tm e nt

M a rc h 23,2000 TokyoAsse m b lyofPub lic Fina nc e a pprove sb a nk ta x

2000 April1,2000 Tokyob a nk ta xa d opte d

Oc tob e r18,2000 La w suitfile d a g a instTokyoGove rnm e nt

2001 July7,2001 TokyoGove rnm e ntc olle c tsta xre ve nue *

M a rc h 26,2002 Distric tCourtd e c la re sb a nk ta xtob e void

Sourc e :M e ji-Ga kuin(2008),The Ja pa nTim e s,M inistryofFina nc e (Ja pa n)

Inc om m onw ith the US,the Ja pa ne se ta xa tionsyste m g e ne ra llyd e la ysthe re c og nitionofinc om e forta xpurpose suntil

the inc om e ha sb e e nre a lise d .Ba nksa ffe c te d b ythe Tokyob a nk ta xfile d ta xre turnsa tthe e nd offisc a lye a r2000 (fisc a l

ye a r2000 = 1stApril2000 -30th M a rc h 2001).Ta xpa ym e ntsw e re d ue b ythe e nd ofthe third m onth a fte rfiling .
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Table 2 Variable definitions and Sources

Va ria b le na m e De finition Da ta Sourc e

Pa ne lA:De pe nd e ntva ria b le s

N e tInte re stM a rg in
nim

(� � � � � � � � � � � � � � – � � � � � � � � � � � � � � � � )

� � � � � � � � � � �

Ja pa nBa nke rs
Assoc ia tion

N e tInte re sta nd Fe e M a rg in
nifm

� � � +
� � � � � � � � � − � � � � � � � � � �

� � � � � � � � � � �

Ja pa nBa nke rs
Assoc ia tion

M a rk-up
m a rk-up

� � � � � � � � � � � � � � � � � �

� � � � � � � � � �
− � � � � � � � � � � � � � � �

Ja pa nBa nke rs
Assoc ia tiona nd
Ba nk ofJa pa n

M a rkd ow n
m a rkd ow n

� � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � �
− � � � � � � � � � � � � � � �

Ja pa nBa nke rs
Assoc ia tiona nd
Ba nk ofJa pa n

Loa nVolum e
loa nvol

� � � ( � � � � � ) Ja pa nBa nke rs
Assoc ia tion

Core De positVolum e
c ore d e povol

� � � ( � � � � � � � � � � � � )
Core De positsinc lud e :c urre ntd e posits,ord ina ry
d e posits,sa ving sd e positsa nd d e positsa tnotic e

Ja pa nBa nke rs
Assoc ia tiona nd
(Aonoka zu 2006,
p.3)

N on-Core De positVolum e
nonc ore d e povol

log( � � � � � � � � � � � � � � � )
N on-c ore d e positsinc lud e :tim e d e posits,
insta lm e ntd e positsa nd ne g otia b le c e rtific a te sof
d e posits

Ja pa nBa nke rs
Assoc ia tiona nd
(Aonoka zu 2006,
p.3)

Pa ne lB:Controlva ria b le s

Ca pita lAd e qua c y (� � � � � � � � � � � � )

� � � � � � � � � � �

Ja pa nBa nke rs
Assoc ia tion

Asse tQua lity � � � � � � � � � � � � � � � � � �

� � � � � � � � � � �

Ja pa nBa nke rs
Assoc ia tion

M a na g e m e ntEffic ie nc y � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � �

Ja pa nBa nke rs
Assoc ia tion

Ea rning s � � � � � � � � �

� � � � � � � � � � �

Ja pa nBa nke rs
Assoc ia tiona nd
Ba nk ofJa pa n

Liquid ity � � � ℎ

� � � � � � � � � � �

Ja pa nBa nke rs
Assoc ia tion

Dive rsific a tion � � � � � � � � � � � � � � � − � � � � � � � � � � � � � �

� � � � � � � � � � � � � � �

Ja pa nBa nke rs
Assoc ia tion

Size
� � � ( � � � � � � � � � � � )

Ja pa nBa nke rs
Assoc ia tion

M a rke tSha re � � � � � � � � � � � �
∑ � � � � � � � � � � ��
�

Ja pa nBa nke rs
Assoc ia tion
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Table 3 Summary Statistics
Va ria b le s Ta xe d b a nks N on-ta xe d b a nks

Be fore Afte r Be fore Afte r
Pa ne lA:De pe nd e ntVa ria b le s
N e tInte re stM a rg in(% ) 1.33 1.31 1.99 1.89

(0.28) (0.26) (0.23) (0.24 )
N e tInte re sta nd Fe e M a rg in(% ) 1.48 1.48 2.09 1.99

(0.29) (0.28) (0.21) (0.20)
M a rk-up(% ) 2.27 2.15 2.54 2.49

(0.23) (0.15) (0.32) (0.33)
M a rk-d ow n(% ) 0.67 0.46 0.27 0.17

(0.43) (0.33) (0.14) (0.10)
Tota lLoa ns(¥ Trillion) 11.81 11.46 0.97 0.97

(0.92) (0.89) (0.76) (0.77)
Core De posits(¥ Trillion) 4.22 5.15 0.31 0.36

(0.90) (0.88) (0.92) (0.95)
N on-c ore De posits(¥ Trillion) 8.32 8.16 0.87 0.88

(0.84) (0.83) (0.74) (0.75)

Pa ne lB:ControlVa ria b le s
Ca pita lAd e qua c y(% ) 2.88 3.49 1.88 2.19

(1.03) (1.04) (0.82) (1.03)
Asse tQua lity(% ) 2.93 4.08 2.71 4.86

(2.93) (1.64) (2.14) (2.18)
M a na g e m e ntEffic ie nc y(% ) 0.97 1.09 1.03 1.05

(0.16) (0.10) (0.15) (0.33)
Ea rning s(% ) -0.23 0.10 -0.09 -0.03

(0.64) (0.22) (0.62) (0.43)
Liquid ity(% ) 4.93 4.85 3.44 3.28

(2.69) (2.06) (2.08) (1.78)
Dive rsific a tion(% ) 27.12 31.23 17.12 17.05

(12.07) (9.93) (6.66) (6.17)
Size (¥ Trillion) 27.3 26.4 1.81 1.85

(22.8) (22.2) (1.28) (1.32)
M a rke tSha re (% ) 3.38 3.52 0.23 0.24

(2.79) (3.13) (0.16) (0.17)
N um b e rofOb se rva tions 85 50 542 321
N um b e rofBa nks 17 17 109 109

The ta b le pre se ntsm e a nsa nd sta nd a rd d e via tions(inpa re nthe sis) ofb othd e pe nd e nta nd c ontrolva ria b le s
use d inoura na lysisb e fore a nd a fte rthe introd uc tionofthe Tokyob a nk ta xa nd b ytre a tm e ntsta tus.
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Table 4 Difference-in-Differences: Main Findings
nim nifm m a rk-up m a rkd ow n loa nvol c ore d e povol nonc ore d e po

TAX 0.062* * * 0.082* * * -0.083* * * -0.103* * * -0.028* * 0.008 -0.057* * *

(0.021) (0.023) (0.027) (0.025) (0.011) (0.019) (0.014)

Ca pita lAd e qua c y 0.044* * * 0.045* * * -0.019 -0.046* * * 0.010* * * 0.025* * -0.00001

(0.008) (0.010) (0.012) (0.012) (0.003) (0.010) (0.004)

Asse tQua lity 0.0001 -0.003 0.007 0.005 0.0004 -0.001 0.006* * *

(0.005) (0.005) (0.004) (0.004) (0.002) (0.003) (0.002)

M a na g e m e ntEffic ie nc y -0.068 -0.104 -0.035 0.067 0.009 -0.016 0.002

(0.054) (0.063) (0.045) (0.042) (0.017) (0.050) (0.024)

Ea rning s 0.035* * * 0.036* * * 0.017* -0.026* -0.001 0.012 0.003

(0.010) (0.011) (0.010) (0.013) (0.003) (0.010) (0.005)

Liquid ity -0.006* * -0.008* * 0.001 0.010* * -0.002* -0.002 0.001

(0.003) (0.003) (0.004) (0.005) (0.001) (0.002) (0.001)

M a rke tSha re 0.287* * * 0.293* * * 0.314* * * 0.267 0.039 -0.164* 0.120* * *

(0.085) (0.089) (0.127) (0.186) (0.027) (0.092) (0.039)

Dive rsific a tion -0.001 -0.001 -0.0005 0.0006 -0.0002 0.0002 -0.0004*

(0.001) (0.001) (0.0007) (0.0006) (0.0002) (0.0002) (0.0002)

Size -0.435* * -0.424* * -0.254* * -0.030 0.863* * * 1.116* * * 0.903* * *

(0.183) (0.172) (0.122) (0.060) (0.042) (0.136) (0.058)

Consta nt 14.079* * * 13.914* * * 9.429* * * 0.941 3.504* * * -4.745 2.180

(5.138) (4.828) (3.415) (1.700) (1.186) (3.848) (1.636)

N 998 998 998 998 998 500 500

R2 0.41 0.37 0.63 0.59 0.85 0.85 0.88

Thista b le re portsthe re sultsoford ina ry le a stsqua re re g re ssionsusing a sa m ple of126 Ja pa ne se b a nksspa nning the pe riod from M a rc h 1998 to
Se pte m b e r2001.The d e pe nd e ntva ria b le sa re d e fine d in Ta b le 2.The m a in e xpla na toryva ria b le isTAX,a n ind ic a torva ria b le e qua ltoone forb a nks
a ffe c te d b ythe Tokyob a nk ta xw he nitc om e sintoe ffe c ta nd ze roothe rw ise .Toc ontrolforpote ntia lhe te rog e ne ityb e tw e e ntre a te d a nd c ontrolb a nks
the la g g e d va lue sofc a pita la d e qua c y,a sse tqua lity,m a na g e m e nte ffic ie nc y,e a rning s,liquid ity,m a rke tsha re ,d ive rsific a tiona nd size (ple a se se e Ta b le
2 ford e finitionsofthe se va ria b le s) a re inc lud e d in a llre g re ssionsa sfurthe rc ontrolva ria b le s.In a d d ition,a se toftim e d um m ie sa nd b a nk spe c ific
fixe d e ffe c tsa re inc lud e d a c rossa llre g re ssions.Rob uststa nd a rd e rrorsc luste re d a tthe b a nk le ve la re re porte d in pa re nthe se s.* * * ,* * ,* ,ind ic a te
sig nific a nc e a tthe 1% ,5% ,a nd 10% le ve lre spe c tive ly.
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Table 5 Testing the Bank Monitoring Channel – Bank based analysis
Pa ne lA:Dista nc e b a se d portfolios

Loc a lPortfolio Dista ntPortfolio
TAX -0.002* * -0.004*

(0.001) (0.002)
Controlva ria b le s YES YES
N 457 457
R2 0.15 0.46
Pa ne lB:Ra te d b a se d portfolios

Tra nspa re ntPortfolio Opa que Portfolio
TAX -0.003* * * -0.004* * *

(0.001) (0.001)
Controlva ria b le s YES YES
N 379 379
R2 0.39 0.47

Pa ne lA re portsthe re sultsoford ina ryle a stsqua re (OLS) re g re ssionsusing a sa m ple of126 Ja pa ne se b a nksspa nning the pe riod from 1998 to2001.
The d e pe nd e ntva ria b le sa re the sha re softhe loc a lportfolio,LP (loa nsg ra nte d to firm sloc a te d in the sa m e a re a c od e a sthe b a nk isloc a te d ) a nd
d ista ntportfolio,DLP (loa nsg ra nte d tofirm soutsid e the a re a c od e w he re the b a nk isloc a te d ) tothe b a nkstota lloa nportfolio.The m a ine xpla na tory
va ria b le isTAX,a n ind ic a torva ria b le e qua lto one forb a nksa ffe c te d b y the Tokyo b a nk ta xw he n itc om e sinto e ffe c ta nd ze ro othe rw ise .Pa ne lB
re portsthe re sultsofOLS re g re ssionsusing a sa m ple of126 Ja pa ne se b a nksspa nning the pe riod from 1999 to 2001,d ue to d a ta lim ita tionson
b orrow ing firm s’ra ting s.The d e pe nd e ntva ria b le sa re the sha re softhe tra nspa re ntportfolio,TP (loa nsg ra nte d tofirm sra te d b ya third pa rty) a nd
opa que portfolio,OP (loa nsg ra nte d tounra te d firm s) tothe b a nkstota lloa n portfolio.The m a in e xpla na toryva ria b le isTAX,a n ind ic a torva ria b le
e qua ltoone forb a nksa ffe c te d b ythe Tokyob a nk ta xw he nitc om e sintoe ffe c ta nd ze roothe rw ise .Toc ontrolforpote ntia lhe te rog e ne ityb e tw e e n
tre a te d a nd c ontrol b a nks the la g g e d va lue s of c a pita l a d e qua c y, a sse t qua lity, m a na g e m e nt e ffic ie nc y, e a rning s, liquid ity, m a rke t sha re ,
d ive rsific a tiona nd size (ple a se se e Ta b le 2 ford e finitionsofthe se va ria b le s) a re inc lud e d ina llre g re ssionsa sfurthe rc ontrolva ria b le s.Ina d d ition,
a se toftim e d um m ie sa nd b a nk spe c ific fixe d e ffe c tsa re inc lud e d a c rossa llre g re ssions.Rob uststa nd a rd e rrorsc luste re d a tthe b a nk le ve la re
re porte d inpa re nthe se s.* * * ,* * ,* ,ind ic a te sig nific a nc e a tthe 1% ,5% ,a nd 10% le ve lre spe c tive ly.
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Table 6 Testing the Bank Monitoring Channel – Borrower based analysis
Pa ne lA:Borrow e rs’c ostofpub lic d e b t

BPS
� � � � � � � 22.57* *

(9.41)
M a turity -0.001

(0.002)
Am ount -2.182

(5.71)
Size -67.42* *

(25.35)
Le ve ra g e 151.43* *

(70.82)
Othe rc ontrolva ria b le s YES
N 660
R2 0.734
Pa ne lB:Borrow e rs’m a rke tva lue

CAR[0,0] CAR[0,3] CAR[0,5]
� � � � � � � � -0.203* * * -0.286* * -0.295* *

(0.062) (0.111) (0.111)
Size -0.001 0.032 0.025

(0.016) (0.020) (0.020)
Risk -0.126 -0.065 -0.107

(0.205) (0.185) (0.185)
Ac c e sstofina nc e 0.022 -0.089 -0.078

(0.049) (0.136) (0.135)
Othe rc ontrolva ria b le s YES YES YES
N 928 928 928
R2 0.101 0.181 0.176

Pa ne lA re portsre sultsonthe e ffe c tofthe Tokyob a nk ta xon the b orrow e rs’c ostofpub lic d e b tusing b ond sissue d d uring the pe riod spa nning fisc a l
ye a r1997tofisc a lye a r2001.The d e pe nd e ntva ria b le ,BPS,isthe a t-issue yie ld spre a d inb a sispointsofthe d e b tse c urityove rtha tofa c orre spond ing
Ja pa ne se g ove rnm e ntse c urityofc om pa ra b le m a turity.� � � � � � � isa nind ic a torva ria b le e qua ltoone ifthe tw ola rg e stb a nksthe firm isb a nking w ith
(inte rm sofloa nsg ra nte d tothe firm ) a re a ffe c te d b ythe Tokyob a nk ta xw he nitc om e sintoe ffe c ta nd ze roothe rw ise .M a turityisthe num b e rofye a rs
ofthe se c urity untilm a turity.Am ountisthe na tura llog a rithm ofthe size ofb ond issue .Size isthe na tura llog a rithm ofissuing firm ’stota la sse ts.
Le ve ra g e isthe ra tio oftota ld e b tto tota la sse tsofthe issuing firm .Pa ne lB re portsc oe ffic ie nte stim a te sofOLS re g re ssionsofc um ula tive a b norm a l
re turns(CAR) fora llliste d Ja pa ne se firm sinc lud e d in the Ja pa n Com pa nyH a nd b ook (e xc lud ing b a nks) surround ing the a nnounc e m e ntofthe Tokyo
b a nk ta x.The e ve ntd a y0 isFe b rua ry7,2000,w he nthe Tokyog ove rnora nnounc e d the pla ntole vythe Tokyob a nk ta x.The CAR ism e a sure d onthe
d a yofthe a nnounc e m e ntonly,from d a y0 tod a y3,a nd from d a y0 tod a y5,a sind ic a te d .� � � � � � � � d e note sthe tre a tm e ntg roupd um m yw hic h ta ke s
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the va lue ofone ifthe tw ola rg e stb a nksthe firm isb a nking w ith (in te rm sofloa nsg ra nte d tothe firm ) a re ta xe d a nd ze roothe rw ise .M a rke tc a p is
the na tura llog a rithm ofthe firm ’stota lm a rke tc a pita liza tiona m onth b e fore the Tokyob a nk ta xa nnounc e m e nt.Risk isthe sta nd a rd d e via tionofthe
firm ’sstoc k re turnsd uring the e stim a tion pe riod [-260,-20].Ac c e sstofina nc e isa d um m yva ria b le tha te qua lsone ifthe firm ha sissue d a tle a stone
b ond inthe 3 ye a rspriortothe Tokyota xb a nk a nnounc e m e nt.Othe rc ontrolva ria b le sinc lud e ind ustry,pre fe c ture ,b a nk-type a nd Ke ire tsua ffilia tion
d um m ie s.Rob uststa nd a rd e rrorsc luste re d a tthe firm le ve la re re porte d in pa re nthe se s.* * * ,* * ,* ,ind ic a te sig nific a nc e a tthe 1% ,5% ,a nd 10% le ve l
re spe c tive ly.
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Online Appendix to
Taxation and Financial Intermediation:

Evidence from a Quasi-Natural Experiment

Thisa ppe nd ix provid e sthe proofsofourthe ore tic a lm od e l(Se c tion A),a nd a d e ta ile d

d isc ussionofpote ntia llyc onfound ing e ffe c tsa sw e lla sre sultsfrom a num b e rofrob ustne sste sts

tha tsupporta c a usa linte rpre ta tion ofthe find ing sob ta ine d from ourb a se line m od e ld isc usse d

inthe pa pe r(Se c tionB).

Appendix A: Model Proofs

Hypothesis 1:

Tod e rive hypothe se s(1) a nd (2),w e re lyonthe follow ing tw oe qua tions:

�
( � � � )� ( � ∗) � � ∗ �

( � � � ∗)
−  { � � − � � (1 − � )}

�

� � �
� � � −

� �

� �
� − � � �

∗ � (1 − � ) − ℎ(� ∗) = 0,

a nd � ∗ =
�

� � �
� � � −

� �

� �
� .

The firste qua tionisthe c om pe titive b a nk’sb re a k-e ve nc ond itionre porte d inEqua tion(9) inthe

m a in te xt, w hile the se c ond is the d e positor’s optim a l le ve l of d e posits.The first e qua tion

im plic itlyd e fine sthe d e positra te a sa func tionofta xe sa nd c a nb e re writte na s:

�
( � � � )� ( � ∗) � � ∗ �

( � � � ∗)
−  � � �

∗ � −
� ( � ∗)

( � � � )
= { � � − � � (1 − � )}

�

� � �
� � � −

� �

� �
� .

By using the e nve lope the ore m a nd im plic itly d iffe re ntia ting the ze ro profitc ond ition w ith

re spe c tto � , w e g e t
� � �

� �
= −

� (� )

(� � � ) �

�

� � �
� � � � �

� �
� �
� � {� � � � � ( � � � )}

� �

� � � �
� �

< 0.

Hypothesis 2:

The proof follow s b y im plic itly d iffe re ntia ting � ∗ =
�

� � �
� � � −

� �

� �
� , w hic h g ive s rise to the

following e xpre ssion:

� � ∗

� �
= �

�

( � � � ) � �
�
�
� �

� � �

� �
< 0,w ith

� � �

� �
< 0 a sshow ninhypothe sis1.

Hypothesis 3 and 6:

Inord e rtod e rive the hypothe se s3 a nd 6,w e use the first-ord e rc ond itionsg ive nb y(5) a nd (6)
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� � =
� ( � � � ) � /( � )

( � � � )
(5)

ℎ/(� ) =
[( � � � ) � ( � ) � � ]( � � � )

( � � � ) �
(6)

Diffe re ntia ting the se tw oe qua tionswith re spe c ttothe ta x,w e g e ta syste m ofsim ulta ne ousnon-

line a re qua tions:

�

� � �
(1 − � )� //(� )

� �

� �
+

( � � � ) � /( � )

( � � � ) �
� �

� �
= 0

( � � � )� /( � )

( � � � ) �
� �

� �
+ �

[( � � � ) � ( � ) � � ]�

(� � � ) �
−

� //( � )

� � �
�
� �

� �
=

[( � � � ) � ( � ) � � ]

( � � � ) � ( � � � )

W e sim plifyb othe qua tionsb yusing the firstord e rc ond ition,� (1 − � )� /(� ) = � � (1 − � ) a nd the

inc e ntive c onstra int� = �
( � � � ) � ( � ) � �

( � � � )
:

(1 − � )� � �
� �

� �
+

� �

�

� �

� �
= 0 (A-1)

� �

�

� �

� �
+ �

[( � � � )� ( � ) � � ]�

( � � � )�
−

� //( � )( � � � )

� � �
�
� �

� �
=

� �

� ( � � � )( � � � )
, (A-2)

w he re � =
� //( � )

� /( � )
< 0

Byusing Cra m e r’srule a nd the im plic itfunc tionthe ore m ,w e g e t:

� �

� �
= −

� �

� � ( � � � )( � � � )∆
� � < 0 (H ypothe sis3)

� �

� �
= −

� �

� ( � � � )∆
� � � < 0 (H ypothe sis6).

Itm ustb e note d tha t∆ ≡  � � �
� (� , � ) − � � �

� � � �
� > 0 d ue to c onc a vity ofthe ob je c tive func tion

im plie d b ythe se c ond ord e rc ond itionofthe optim iza tion.

A suffic ie ntc ond itionforc onc a vityofthe ob je c tive c ond itionisa sfollow s:

� � �
� (� , � ) < 0, � � �

� (� , � ) < 0 a nd � � �
� (� , � ) � � �

� (� , � ) − � � �
� � � �

� > 0,

w he re sub sc riptsre fe rto the pa rtia ld e riva tive swith re spe c tto the re le va ntva ria b le s.16 In our

m od e l,the se c ond itionsa re :

� � �
� (� , � ) = �

( � � � ) � //( � )

� � �
= � � � < 0 w he re � = −

� //( � )

� /( � )

16 Fore xa m ple :� � �
� (� , � ) =

� � �
� (� , � )

� �
.
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� � �
� (� , � ) =

[( � � � ) � ( � ) � � ]�

( � � � )�
−

� //( � )(� � � )

( � � � )
≡ � (� ) < 0

� � �
� =

� �

� ( � � � )
= − � � �

� =
� �

� ( � � � )
a nd

∆ ≡ � � �
� (� , � ) − � � �

� � � �
� = (1 − � )� � � � (� ) − (

� �

� ( � � � )
)� > 0.

Appendix B: Robustness Checks

B.1 Falsification tests and sensitivity checks

A ke y id e ntifying a ssum ption b e hind the d iffe re nc e -in-d iffe re nc e s a pproa c h is tha t

outc om e va ria b le softre a te d a nd non-tre a te d b a nksd e m onstra te sim ila rtre nd sinthe a b se nc e of

tre a tm e nt(Ab a d ie 2005).Althoug h thisa ssum ption c a nnotb e te ste d d ire c tly,pla c e b o te stsc a n

to som e e xte ntm itig a te c onc e rnstha tthe pa ra lle ltre nd a ssum ption isviola te d .W e c ond uc ta

pla c e b ote stb ya ssum ing fa lse lytha tthe Tokyob a nk ta xw a sintrod uc e d one ye a rpriortoa c tua l

a d option.By introd uc ing a pla c e b o ta xb e fore the a c tua lb a nk ta xw a sa d opte d ,w e a lso te stfor

pote ntia l a ntic ipa tion e ffe c ts.Pa ne l A ofTa b le B1 pre se nts re sults ofthis te st.None ofthe

c oe ffic ie ntson Pla c e b o-Ta xa re sig nific a nt.Thissug g e ststha t:the pa ra lle ltre nd a ssum ption for

the pre -pe riod isnotviola te d ;a ntic ipa tione ffe c tsa re notpre se nt;a nd the e ffe c tsonthe outc om e

va ria b le sre porte d inTa b le 4 a re a ssoc ia te d w ith the introd uc tionofthe Tokyob a nk ta x.

[Insert Table B1 around here]

To provid e a d d itiona linsig hts,w e a lso e xa m ine whe the rc e rta in g roupsofb a nksin our

sa m ple a re d riving ourre sults.First,w e c onsid e rthe possib ilitytha tb a nksinc lud e d inourc ontrol

g roup a nd loc a te d furthe ra w a y from Tokyo m a y b e e xpose d to d iffe re nte c onom ic c ond itions

tha n c ounte rpa rtsope ra ting c lose rtoTokyo.Inord e rtoa lle via te suc h c onc e rns,w e re stric tour

sa m ple to b a nks whic h ope ra te pre d om ina ntly in the thre e m a jorre g ions (Ka nto,Chub u a nd

Tohoku) tha tsurround the Tokyopre fe c ture .17Thisre stric tione xc lud e sb a nksloc a te d inJa pa n’s

othe rm a jorind ustria lc e ntre s(suc h a sthe Ka nsa ia nd Kyushu re g ion),a nd re d uc e soursa m ple

17Eve na fte rd ropping the Tohoku re g ion(w hic h ism ore rura ltha ne ithe rKa ntoorChub u),the re sultsre m a in
c onsiste nt.
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size from 126 b a nks to 64 b a nks (c om prising 17tre a te d a nd 47non-tre a te d ).The re sults

pre se nte d inPa ne lB ofTa b le B1 a re c onsiste ntw ith ourm a infind ing s.

Se c ond ,inPa ne lC ofTa b le B1 w e a lsoc onsid e rthe possib ilitytha tb a nksinc lud e d inour

c ontrolg roup a nd w ithouta nyphysic a lpre se nc e in Tokyom a yb e ha ve d iffe re ntlytha n unta xe d

b a nkspre se ntin Tokyo.W e e xc lud e b a nksw ithoutpre se nc e in Tokyo from oursa m ple a nd re -

e stim a te Equa tion(10).Ina llc a se s,the sig nsa nd the c oe ffic ie ntsonthe TAX va ria b le a re sim ila r

tothose re porte d inTa b le 4.

Third ,in Pa ne lD ofTa b le B1,w e a d d re ssthe possib ility tha tourre sultsa re d rive n b y

b a nksinc lud e d in ourc ontrolg roup tha ta re re la tive ly sm a lle rin size c om pa re d to the tre a te d

b a nks.Tothise nd w e re stric toursa m ple tob a nksw ith tota la sse tsg re a te rtha nthe m e d ia nb a nk

inthe sa m ple .The re sultsofthisa na lysisa re a lsoc onsiste ntw ith ourm a infind ing s.

Ne xt,w e d e a lwith a c om m on issue w hic h ofte n a rise sin e m piric a lre se a rc h using pa ne l

d a ta inc om b ina tionw ith d iffe re nc e -in-d iffe re nc e se stim a tion.The prob le m a rise sd ue tose ria lly

c orre la te d d e pe nd e ntva ria b le s,long tim e se rie s,a nd little va ria tion in the tre a tm e ntva ria b le

(Be rtra nd e ta l.,2004).Asa re sult,c onve ntiona lOLS sta nd a rd e rrorsofd iffe re nc e -in-d iffe re nc e s

e stim a te s c ould b e b ia se d d ow nw a rd .To a lle via te c onc e rns re g a rd ing se ria l c orre la tion,we

c luste r the sta nd a rd e rrors a tthe b a nk le ve l throug houtour a na lysis.To furthe r c he c k the

rob ustne ss ofour re sults,w e c olla pse our sa m ple pe riod in tw o (Be rtra nd e ta l.,2004).W e

a ve ra g e the ob se rva tions in d a te s prior to the Tokyo b a nk ta x into a sing le pre -inte rve ntion

pe riod , a nd the ob se rva tions in d a te s a fte r the introd uc tion of the ta x into a sing le post-

inte rve ntion pe riod .The re sultsa re re porte d in Pa ne lEofTa b le B1,a nd a re c onsiste ntw ith the

e stim a te d ta xe ffe c tsre porte d inTa b le 4.

B.2 Confounding Events

The va lid ityofoura pproa c h w ould b e thre a te ne d iffa c torsothe rtha nthe Tokyob a nk ta x

w e re d riving our re sults.W e isola te a c tivitie s tha tc ould ha ve the pote ntia l to c onfound our

a na lysis.

B.2.1 Mergers and Acquisitions
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Ourd iffe re nc e -in-d iffe re nc e sa pproa c h inSe c tion5id e ntifie sthe e ffe c tofthe Tokyob a nk

ta x on the fina nc ia l inte rm e d ia tion a c tivitie s of b a nks.One pote ntia l c onfound e r of this

id e ntific a tionisthe m e rg e ra nd a c quisition(M & A) a c tivityinvolving e xisting b a nksinoursa m ple .

Ba nk m e rg e rsm a yha ve sim ila re ffe c tson ouroutc om e va ria b le sofinte re sta sthose a ttrib ute d

tothe introd uc tionofthe Tokyob a nk ta x.H ow e ve r,suc h M & A a c tivitie sa re unlike lytoa ffe c ta ll

ouroutc om e va ria b le ssim ulta ne ouslyin the sa m e w a ya sthe Tokyob a nk ta x.Forinsta nc e ,in a

pe rfe c tlyc om pe titive m a rke ta b a nk M & A islike lytore sultina re d uc tioninthe loa nsupply,b ut

a tthe sa m e tim e push the loa n ra te upw a rd s(Va nH oose 2010,p.88).In the d e positsm a rke t,a n

M & A w ould b ring a b outa re d uc tionind e positsa nd a d e c re a se ind e positra te s.Asa c onse que nc e ,

a n M & A w ould re sultin a w id e ning ofthe profitm a rg in forthe m e rg ing b a nks,m uc h like the

Tokyob a nk ta x.H ow e ve r,inc ontra sttothe Tokyob a nk ta x,thisw ould ha ppe nvia a sim ulta ne ous

inc re a se in the loa n ra te a nd a d e c re a se in the d e positra te .In ord e rto c he c k the rob ustne ssof

ourfind ing s to b a nk M & A a c tivity w e inc lud e M e rg e r,a d um m y va ria b le in the d iffe re nc e -in-

d iffe re nc e sre g re ssions,w hic h ta ke sthe va lue ofone ifa b a nk w a sinvolve d in a n M & A in tha t

pe riod a nd ze ro othe rw ise .The re sultsw hic h a re re porte d in Pa ne lA ofTa b le B2 ind ic a te tha t

the ta xe ffe c tson the d iffe re nta spe c tsofb a nk b e ha vioura re sim ila rto the e stim a te sfrom our

m a ind iffe re nc e -in-d iffe re nc e sa na lysis.

In a se c ond ste p,w e a tte m ptto a c c ountforthe d e g re e ofd iffic ulty a nd c ha lle ng e sb a nk

m a na g e m e ntfa c e sinc onsum m a ting a m e rg e r.Inline w ith the M & A lite ra ture w e use the re la tive

size ,m e a sure d a sthe ra tio ofthe ta rg e tto a c quire ra sse ts,a sa proxy forthe c om ple xity ofa n

M & A d e a l(e .g .H e a le ya nd Pa le pu 1992;Bre w e ra nd Ja g tia ni2013).W e introd uc e a ninte ra c tion

te rm b e tw e e n the d um m y fortre a te d b a nksa nd the re la tive size ofb a nksinvolve d in a n M & A

a c tivity,a nd a triple inte ra c tion te rm b e twe e n the d um m yforthe tre a te d b a nks,the d um m yfor

the e na c tm e ntofthe Tokyob a nk ta xa nd the re la tive size va ria b le .The re sults,show ninPa ne lB

ofTa b le B2,c onfirm oure xpe c ta tionstha t(c om ple xorle ssso) m e rg e rsd o notd rive ourm a in

find ing s.

[Insert Table B2 about here]
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B.2.2 Capital Injections

An a lte rna tive sourc e ofshoc k w hic h c ould a c ta s a c onfound e r to the re sults ofour

a na lysisisthe Prom ptRe c a pita lisa tion Ac t(PRA) tha tw a se na c te d b ythe Ja pa ne se g ove rnm e nt

inM a rc h1999.Und e rthisa c t,som e b a nksinoursa m ple re c e ive d pub lic c a pita linje c tions.Re c e nt

e m piric a lfind ing s sug g e sttha tc a pita linje c tions re sultin b oosting the c re d itsupply ofb a nks

w hile a tthe sa m e tim e inc re a sing the loa n ra te sinc e b a nksa ssum e riskie rproje c ts(Alle n e ta l.

2011;Bla c k a nd H a ze lw ood 2013;Li2013).Cle a rly,the e ffe c tsofpub lic c a pita linje c tiononc re d it

supply a nd le nd ing ra te sa re the opposite ofw ha tourm od e lpre d ic tsforthe Tokyo b a nk ta x.

Ne ve rthe le ss, w e re -run our d iffe re nc e -in-d iffe re nc e s re g re ssions inc lud ing PRA, a d um m y

va ria b le w hic h ta ke s the va lue ofone ifa b a nk re c e ive d c a pita l inje c tion und e r the Prom pt

Re c a pita lisa tionAc tinM a rc h 1999,a nd ze roothe rw ise .Re sultsa re re porte d inPa ne lC ofTa b le

B2.In Pa ne lD ofTa b le B2 w e re -e stim a te Equa tion (10) inc lud ing a d d itiona linte ra c tion te rm s

b e tw e e nthe tre a te d b a nksa nd a proxyforthe inte nsityofb a nk re c a pita liza tion,m e a sure d b ythe

ra tio ofc a pita l inje c tion re c e ive d b y a b a nk to its tota l a sse ts,a nd a triple inte ra c tion te rm

b e tw e e n the d um m yforthe tre a te d b a nks,the d um m yforthe e na c tm e ntofthe Tokyob a nk ta x

a nd the proxy forthe inte nsity ofthe Prom ptRe c a pita lisa tion Ac t.Ourm a in find ing s re m a in

rob usttothe se te sts.

B.3 Alternative Identification Strategy

B.3.1 Regression Discontinuity Design

W e ta ke a d va nta g e ofthe tra nspa re nta ssig nm e ntm e c ha nism ofthe Tokyob a nk ta xa nd

a pplya sha rpre g re ssiond isc ontinuityd e sig n.Ba nksw e re a ssig ne d tothe Tokyob a nk ta xb a se d

ona sim ple a nd tra nspa re ntrule .Ba nksw hic h ope ra te d inTokyoa nd he ld fund sine xc e ssof¥ 5

trillion w e re a ssig ne d topa ythe ta x,w hile a llothe rb a nksw e re e xc lud e d from it.Thisa pproa c h

se rve sa sa na d d itiona lrob ustne ssc he c k.Inpa rtic ula r,w e a d d re ssc onc e rnsofa viola tionofonly-

throug h c ond itionsb yusing a re g re ssion d isc ontinuityd e sig n.Be c a use the a ssig nm e ntva ria b le

(fund s) isunique to the Tokyo b a nk ta x (no othe rc onte m pora ne ouspolic y a ssig nstre a tm e nt
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b a se d on the ¥ 5 trillion fund sthre shold ),a d e sig n tha tta ke sintoa c c ountthisd isc ontinuityw ill

e na b le ustore trie ve the pure e ffe c tsofthe Tokyob a nk ta x.

To unc ove rthe a ve ra g e tre a tm e nte ffe c t,w e look a tthe d isc ontinuity in the c ond itiona l

e xpe c ta tion ofthe ne tinte re stm a rg in (a nd othe routc om e va ria b le s) g ive n the a m ountoffund s

ofb a nk i.Id e a lly,w e w ould like toc om pa re the outc om e sonlyforthose b a nksw hose va lue sa re

justb e low a nd justa b ove the thre shold of¥ 5 trillion fund sb e c a use the se b a nksw illha ve on

a ve ra g e sim ila rc ha ra c te ristic s.H owe ve r,suc h a n a pproa c h w illse ve re ly lim itoursa m ple size

a nd re d uc e the e ffic ie nc y ofour e stim a tion m e thod .W e the re fore follow Pe tte rsson-Lid b om

(2012) a nd e stim a te re g re ssionsofthe form :

� � � = � � + � � + � � � � � � + � � (� � � ) + ∑ � � � � � � , � , � � �� + � � � , (B1)

w he re � (� ) isa sm ooth func tion ofthe forc ing va ria b le ,� � � (fund s).To im prove e ffic ie nc y,w e

c onstra in the re g re ssion func tion to b e ofthe sa m e func tiona lform on b oth sid e softhe c ut-off.

W e re stric thig he rord e rpolynom ia ltothe ord e roftw o(Pe tte rsson-Lid b om 2008) .

The re sults from e stim a ting Equa tion (B1) a re pre se nte d in Pa ne lA ofTa b le B3.The

striking sim ila rity ofe stim a te sle nd sstrong supportto the rob ustne ssofourorig ina lfind ing s.

Forinsta nc e ,using the ne tinte re stm a rg ina sourm a inoutc om e va ria b le ofinte re stre ve a lstha t

the introd uc tionofthe Tokyob a nk ta xre sultsinne tinte re stm a rg insw id e ning b y4.8 b a sispoints.

This c om pa re s to the orig ina l e stim a te of 6.2 b a sis points for the d iffe re nc e -in-d iffe re nc e s

a pproa c h.

[Insert Table B3 about here]

B.3.2 Event Study

The re sultsofourthe ore tic a lm od e l,b a c ke d up b y oure m piric a lfind ing s,ind ic a te tha t

the introd uc tion ofthe Tokyo ta xinflue nc e sinte re stra te son loa nsa nd d e posits,a nd the c re d it

supplyofa ffe c te d b a nks.Suc h e ffe c tsm a yin turn influe nc e inve stors’e xpe c ta tionsofthe like ly

future profita b ilityofthe tre a te d b a nksinoursa m ple .Toa sse ssthisproposition,w e c ond uc ta n

e ve ntstud ytoe va lua te whe the rthe introd uc tion ofthe Tokyob a nk ta xle d toa re d uc tion in the

m a rke tva lue oftre a te d b a nks.W e ob ta in stoc k m a rke td a ta for100 liste d Ja pa ne se b a nks(16
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tre a te d ,84 non-tre a te d ) from Da ta stre a m .To thise nd ,w e e stim a te d e via tions in a c tua lb a nk

stoc k re turns,a s a re sultofthe Tokyo b a nk ta x a nnounc e m e nt,from e xpe c te d stoc k re turns.

Follow ing Brow n a nd W a rne r(1985) a m ong othe rs,fore a c h b a nk we e stim a te d a ily a b norm a l

stoc k re turns using the risk-a d juste d m a rke tm od e l � � , � = � � + � � � � , � + � � , � ,w he re � � , � is the

d a ily re turn ofb a nk ia nd � � , � isthe d a ily re turn ofthe m a rke tportfolio a pproxim a te d b y the

TokyoStoc k Pric e Ind e x(Topix).The risk-a d juste d m a rke tm od e lise stim a te d ove rthe inte rva l

from 260 to 20 tra d ing d a ys b e fore the e ve ntd a te .W e use the e stim a te s � � � , � � � to c onstruc t

a b norm a lre turnsin the e ve ntw ind ow a s � � � , � = � � , � − � � � � + � � � � � , � � .W e the n a g g re g a te d a ily

a b norm a lre turns b y a ve ra g ing the m ove r a llb a nks sum m ing the m ove r the tra d ing d a ys of

d iffe re nt e ve nt w ind ow s to ob ta in c um ula tive a ve ra g e a b norm a l re turns (CAAR).Form a lly,

� � � � = ∑ �
�

�
∑ � � � , �
�
� � � ��

� � � �
.Sinc e the Tokyob a nk ta xa pplie d toa c onsid e ra b le num b e rofb a nks

ope ra ting in Tokyo a tthe sa m e tim e ,this is like ly to g e ne ra te c ross-se c tiona l c orre la tion in

a b norm a l re turns a c ross tre a te d b a nks.In ord e r to a d d re ss this issue ,w e te stfor sta tistic a l

sig nific a nc e in the CAAR using b oth the a d j-Pa te lla nd the a d j-BM P te ststa tistic spropose d b y

Kola ria nd Pynnone n (2010),w hic h a re m od ifie d ve rsionsofthe sta nd a rd ise d te stsd e ve lope d ,

re spe c tive ly,b yPa te ll(1976) a nd (Boe hm e re ta l.1991).18

Pa ne lB ofTa b le B3 re portsCAAR ove rd iffe re nte ve ntw ind ows,Along witha d j-Pa te lla nd

a d j-BM P sta tistic s,se pa ra te lyfortre a te d a nd c ontrolb a nks.CAAR fortre a te d b a nksonthe e ve nt

w ind ow [-5,5] a re ne g a tive a nd sta tistic a llysig nific a nt,a c c ord ing tob oth sta tistic s,ind ic a ting a

d ropofa round 11% inthe b a nks’stoc k pric e d ue tothe Tokyob a nk ta x.The re ism ixe d e vid e nc e

ofa d e c line inthe tre a te d b a nks’m a rke tva lua tioninthe w ind ow priortothe introd uc tionofthe

Tokyo b a nk ta x.Thisind ic a te stha tthe ta x w a sla rg e ly una ntic ipa te d b y the inve stors.On the

othe rha nd ,the im pa c tofthe ta xb e fore ,a fte ra nd a round itsa nnounc e m e nton the non-tre a te d

18 Kola ria nd Pynnone n (2010) show tha tb oth the a d j-Pa te lla nd the a d j-BM P sta tistic sa c c ountforc ross-se c tiona l
c orre la tionina b norm a lre turns.
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b a nksisind isting uisha b le from ze ro in a sta tistic a lse nse .Ove ra ll,the se find ing sind ic a te tha t

m a rke tpa rtic ipa ntsvie w the Tokyo b a nk ta xa sd e trim e nta lto the pe rform a nc e ofthe a ffe c te d

b a nks.
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Table B1 Robustness Checks
Pa ne lA:Fisc a lYe a r1999

nim nifm m a rk-up m a rkd ow n loa nvol c ore d e povol nonc ore d e povol

Pla c e b o-TAX 0.012 -0.008 0.006 -0.018 -0.013 -0.012 -0.070

(0.020) (0.022) (0.024) (0.018) (0.009) (0.054) (0.047)

Control YES YES YES YES YES YES YES

Ob se rva tions 375 375 375 375 375 250 250

Pa ne lB:Ec onom ic Tre nd s

nim nifm m a rk-up m a rkd ow n loa nvol c ore d e povol nonc ore d e povol

TAX 0.055* * 0.062* * -0.071* * -0.091* * * -0.032* * * -0.006 -0.043* * *

(0.026) (0.028) (0.031) (0.027) (0.012) (0.019) (0.014)

Control YES YES YES YES YES YES YES

Ob se rva tions 455 455 455 455 455 228 228

Pa ne lC:TokyoPre se nc e Sa m ple

nim nifm m a rk-up m a rkd ow n loa nvol c ore d e povol nonc ore d e povol

TAX 0.059* * * 0.077* * * -0.079* * * -0.097* * * -0.027* * 0.002 -0.055* * *

(0.021) (0.023) (0.027) (0.025) (0.011) (0.020) (0.015)

Control YES YES YES YES YES YES YES

Ob se rva tions 894 894 894 894 894 447 447

Pa ne lD:La rg e Ba nksSa m ple

nim nifm m a rk-up m a rkd ow n loa nvol c ore d e povol nonc ore d e povol

TAX 0.053* * 0.065* * -0.051* -0.053* -0.021* -0.013 -0.030* *

(0.022) (0.024) (0.030) (0.030) (0.012) (0.017) (0.016)

Control YES YES YES YES YES YES YES

Ob se rva tions 500 500 500 500 500 251 251

Pa ne lE:Tw o-Pe riod Sa m ple

nim nifm m a rk-up m a rkd ow n loa nvol c ore d e povol nonc ore d e povol

TAX 0.056* * 0.078* * * -0.065* * -0.085* * * -0.017* 0.042* * -0.030* *

(0.025) (0.028) (0.033) (0.030) (0.010) (0.020) (0.012)

Control YES YES YES YES YES YES YES

Ob se rva tions 250 250 250 250 250 250 250
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Thista b le sum m a rise sthe re sultsofa num b e rofrob ustne sste stson the e ffe c tofthe Tokyo b a nk ta xon b a nk b e ha vioura sw e lla son the va lid ityof
the “pa ra lle ltre nd ” a ssum ption.Pa ne lA pre se ntsthe re sultsoford ina ry le a stsqua re sre g re ssionsusing a sa m ple spa nning the pe riod sb e fore the
introd uc tion ofthe Tokyob a nk ta x.The m a in e xpla na toryva ria b le isPla c e b o-TAX,a n ind ic a torva ria b le e qua ltoone forb a nksa ffe c te d b ythe Tokyo
b a nk ta xw he n itc om e sintoe ffe c ta nd ze roothe rw ise ,b utthistim e w e fa lse lya ssum e tha tthisha ppe nsone ye a rpriortothe a c tua lintrod uc tion.In
Pa ne lB,w e re stric toursa m ple to b a nksw ith pre se nc e in Tokyo,in ord e rto a lle via te c onc e rnstha tsom e unta xe d b a nksd o notc om pe te w ith ta xe d
b a nksinTokyo,a nd a sa c onse que nc e m a ya ffe c tourre sults.InPa ne lC,w e lim itoursa m ple tob a nksw hic h ope ra te pre d om ina ntlyinthe thre e m a jor
re g ions(Ka nto,Chub ua nd Tohoku) tha td ire c tlysurround the Tokyopre fe c ture ,inord e rtoa lle via te c onc e rnsre g a rd ing d iffe re ntia le c onom ic c lim a te s
a c rossJa pa nd riving ourm a infind ing s.InPa ne lD,w e lim itoursa m ple tob a nksw hic h ha ve tota la sse tsg re a te rtha ntha tofthe m e d ia nb a nk,inord e r
to a lle via te c onc e rnsre g a rd ing re la tive ly sm a llsize d b a nksd riving ourm a in find ing s.In Pa ne lE,follow ing Be rtra nd e ta l.(2004) w e c olla pse our
d a ta se tintoa tw o-pe riod pa ne l,b ya ve ra g ing the ob se rva tionsin d a te spriortothe Tokyob a nk ta xintoa sing le pre -inte rve ntion pe riod a nd like w ise
forthe ob se rva tionsin d a te sa fte rthe ta x w hic h a re a ve ra g e d into a sing le post-inte rve ntion pe riod ,in ord e rto a c c ountforprob le m sa rising from
se ria llyc orre la te d outc om e s.The m a ine xpla na toryva ria b le forPa ne lsB,C,D,a nd EisTAX,a nind ic a torva ria b le e qua ltoone forb a nksa ffe c te d b ythe
Tokyob a nk ta xw he nitc om e sintoe ffe c ta nd ze roothe rw ise .The d e pe nd e ntva ria b le sa re d e fine d inTa b le 2.The se tofc ontrolva ria b le sinc lud e c a pita l
a d e qua c y,a sse tqua lity,m a na g e m e nte ffic ie nc y,e a rning s,liquid ity,size ,d ive rsific a tion a nd m a rke tsha re (ple a se se e Ta b le 2 ford e finitionsofthe se
va ria b le s).Ina d d ition,a se toftim e d um m ie sa nd b a nk spe c ific fixe d e ffe c tsa re inc lud e d a c rossa llre g re ssions.Rob uststa nd a rd e rrorsc luste re d a tthe
b a nk le ve la re re porte d inpa re nthe se s.* * * ,* * ,* ,ind ic a te sig nific a nc e a tthe 1% ,5% ,a nd 10% le ve lre spe c tive ly.
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Table B2 Confounding Events
Pa ne lA:M e rg e rs& Ac quisitions

nim nifm m a rk-up m a rkd ow n loa nvol c ore d e povol nonc ore d e povol

TAX 0.047* * * 0.068* * * -0.074* * * -0.080* * * -0.029* * 0.004 -0.056* * *

(0.022) (0.024) (0.024) (0.025) (0.011) (0.019) (0.014)

Controlva ria b le s YES YES YES YES YES YES YES

Ob se rva tions 998 998 998 998 998 500 500

Pa ne lB:Com ple xityofM e rg e rs& Ac quisitions

nim nifm m a rk-up m a rkd ow n loa nvol c ore d e povol nonc ore d e povol

TAX 0.072* * * 0.087* * * -0.052* -0.080* * * -0.022* 0.023 -0.040* *

(0.026) (0.029) (0.030) (0.030) (0.013) (0.020) (0.016)

TAX * Re la tive Size -0.014 -0.082 -0.142* -0.054 -0.032 -0.066 -0.075* *

(0.064) (0.067) (0.076) (0.053) (0.021) (0.053) (0.030)

Controlva ria b le s YES YES YES YES YES YES YES

Ob se rva tions 998 998 998 998 998 500 500

Pa ne lC:Prom ptRe c a pita lisa tionAc t

nim nifm m a rk-up m a rkd ow n loa nvol c ore d e povol nonc ore d e povol

TAX 0.062* * 0.082* * * -0.083* * * -0.102* * * -0.028* * 0.007 -0.058* * *

(0.021) (0.023) (0.027) (0.024) (0.011) (0.020) (0.014)

Controlva ria b le s YES YES YES YES YES YES YES

Ob se rva tions 998 998 998 998 998 500 500

Pa ne lD:Inte nsityofProm ptRe c a pita lisa tionAc t

nim nifm m a rk-up m a rkd ow n loa nvol c ore d e povol nonc ore d e povol

TAX 0.053* * 0.074* * * -0.043 -0.064* * -0.021* 0.027 -0.041* * *

(0.022) (0.025) (0.028) (0.026) (0.012) (0.020) (0.014)

TAX * PRA inte nsity -1.061 -0.420 -0.637 -0.364 -0.921 -0.562 -0.257

(1.978) (2.036) (2.140) (1.291) (0.824) (2.072) (0.997)

Controlva ria b le s YES YES YES YES YES YES YES

Ob se rva tions 998 998 998 998 998 500 500

Thista b le re portsthe re sultsoford ina ry le a stsqua re re g re ssionse xa m ining the e ffe c tofthe Tokyo b a nk ta x on Ja pa ne se b a nks’b e ha viourusing a
sa m ple of126 Ja pa ne se b a nksspa nning the pe riod from M a rc h 1998 to Se pte m b e r2001.The d e pe nd e ntva ria b le sa re d e fine d in Ta b le 2.The m a in
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e xpla na toryva ria b le isTAX,a nind ic a torva ria b le e qua ltoone forb a nksa ffe c te d b ythe Tokyob a nk ta xw he nitc om e sintoe ffe c ta nd ze roothe rw ise .
The se tofc ontrolva ria b le sinc lud e c a pita la d e qua c y,a sse tqua lity,m a na g e m e nte ffic ie nc y,e a rning s,liquid ity,size ,d ive rsific a tion a nd m a rke tsha re
(ple a se se e Ta b le 2 ford e finitions ofthe se va ria b le s).To rule outthe role ofm e rg e rs a nd a c quisitions (M & A) b e tw e e n b a nks in our sa m ple the
re g re ssionsre porte d in Pa ne lA a lso inc lud e the va ria b le M e rg e r,a d um m y tha te qua lsone w he n a b a nk isinvolve d in a n M & A a nd ze ro othe rw ise .
Pa ne lB re g re ssionsinc lud e a d d itiona linte ra c tion te rm sb e tw e e n the d um m y fortre a te d b a nksa nd the c om ple xity ofM & As,proxie d b y the re la tive
size ofthe involve d e ntitie s,a nd a triple inte ra c tionte rm b e tw e e nTAX a nd the proxyforM & A c om ple xity.Pa ne lC re g re ssionsinc lud e the va ria b le PRA
toc onsid e rthe e ffe c tofProm ptRe c a pita lisa tion Ac t.PRA isa d um m yva ria b le w hic h ta ke sthe va lue ofone ifa b a nk re c e ive d c a pita linje c tion und e r
the Prom ptRe c a pita lisa tion Ac tin M a rc h 1999,a nd ze ro othe rw ise .Pa ne lD foc use s on the inte nsity ofc a pita linje c tions b y inc lud ing a d d itiona l
inte ra c tionte rm sb e tw e e n the d um m yfortre a te d b a nksa nd ourproxyforthe inte nsityofc a pita linje c tions,m e a sure d b ythe ra tioofa b a nk’sc a pita l
inje c tiontoitstota la sse ts,a nd a triple inte ra c tionte rm b e tw e e nthe d um m yfortre a te d b a nks,the d um m yforthe introd uc tionofthe Tokyob a nk ta x,
a nd the proxyforthe inte nsityofc a pita linje c tions.The se tofc ontrolva ria b le sinc lud e c a pita la d e qua c y,a sse tqua lity,m a na g e m e nte ffic ie nc y,e a rning s,
liquid ity,size ,d ive rsific a tion a nd m a rke tsha re (ple a se se e Ta b le 2 ford e finitionsofthe se va ria b le s).In a d d ition,a se toftim e d um m ie sa nd b a nk
spe c ific fixe d e ffe c tsa re inc lud e d a c rossa llre g re ssionsin a llpa ne ls.Rob uststa nd a rd e rrorsc luste re d a tthe b a nk le ve la re re porte d in pa re nthe se s.
* * * ,* * ,* ,ind ic a te sig nific a nc e a tthe 1% ,5% ,a nd 10% le ve lre spe c tive ly.
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Table B3 Alternative Identification Strategy
Pa ne lA:Re g re ssionDisc ontinuity

nim nifm m a rk-up m a rkd ow n loa nvol c ore d e povol nonc ore d e povol

TAX 0.048* * 0.065* * * -0.108* * * -0.132* * * -0.031* * * 0.009 -0.064* * *

(0.020) (0.022) (0.027) (0.023) (0.011) (0.021) (0.014)

Control YES YES YES YES YES YES YES

Polynom ia l(2) YES YES YES YES YES YES YES

Ob se rva tions 998 998 998 998 998 500 500

Pa ne lB:Eve ntStud y

Eve ntw ind ow Tre a te d b a nks Controlb a nks

CAAR a d j-Pa te ll a d j-BM P CAAR a d j-Pa te ll a d j-BM P

[-5,5] -11.18 -2.35 * * -3.29 * * * -2.16 -0.021 -0.75

[-5,-1] -3.52 -1.11 -2.24 * * -1.17 -0.80 -1.07

[0,5] -7.66 -2.16 * * -2.58 * * * -0.98 -0.46 -0.33

N oofb a nks 16 84

Pa ne lA pre se ntsre sultsfrom a sha rp re g re ssion d isc ontinuityd e sig n ta king a d va nta g e ofthe sha rp c ut-offa t¥ 5 trillion in d e positsforb a nkstob e ta xe d b y
the Tokyo a uthoritie s.TAX isa tre a tm e ntind ic a torta king the va lue one forta xe d b a nksa nd ze ro fornon-ta xe d b a nks.The se tofc ontrolva ria b le sinc lud e
c a pita la d e qua c y,a sse tqua lity,m a na g e m e nte ffic ie nc y,e a rning s,liquid ity,size ,d ive rsific a tion a nd m a rke tsha re (ple a se se e Ta b le 2 ford e finitionsofthe se
va ria b le s).Pa ne lB pre se ntse ve ntstud yre sults.The e ve ntd a te c onsid e re d in thisa na lysisisFe b rua ry7th,2000,the d a ythe Tokyog ove rnora nnounc e d the
pla n to le vy the Tokyo b a nk ta x.CAAR d e note sc um ula tive a ve ra g e a b norm a lre turns.Both the a d j-Pa te llsta tistic (Pa te ll,1976) a nd the a d j-BM P sta tistic
(Boe hm e re ta l.,1991) a re a d juste d forc ross-se c tiona lc orre la tiona sre c om m e nd e d b yKola ria nd Pynnone n(2010).* * * ,* * ,* ,ind ic a te sig nific a nc e a tthe 1% ,
5% ,a nd 10% le ve lre spe c tive ly.
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Table B4 The Bank Monitoring Channel – Robustness checks
Pa ne lA:Ba nk b a se d a na lysis-Fisc a lye a r1999

Loc a lPortfolio Dista ntPortfolio
Pla c e b o-TAX 0.001 0.002

(0.001) (0.001)
Controlva ria b le s YES YES
N 235 235
R2 0.14 0.16
Pa ne lB:Borrow e rs’c ostofpub lic d e b t– Pla c e b ote st

BPS
� � � � � � � � � � � � � � 36.72

(25.47)
M a turity -0.001

(0.002)
Am ount -3.228

(8.27)
Size 275.444* *

(125.34)
Le ve ra g e -70.577

(52.60)
Othe rc ontrolva ria b le s YES
N 566
R2 0.739
Pa ne lC:Borrow e rs’m a rke tva lue – Pla c e b ote st

CAR[0,0]
0.078

(0.089)
0.017

(0.010)
0.114

(0.206)
0.092

(0.066)
YES
928

0.115

CAR[0,3] CAR[0,5]
� � � � � � � � � � � � � � � 0.069 -0.059

(0.090) (0.109)
Size 0.011 0.074* * *

(0.010) (0.020)
Risk 0.066 0.206

(0.213) (0.281)
Ac c e sstofina nc e 0.104 -0.093

(0.067) (0.057)
Othe rc ontrolva ria b le s YES YES
N 928 928
R2 0.120 0.091

Pa ne l A re ports the re sults oford ina ry le a stsqua re (OLS) re g re ssions using a sa m ple of126 Ja pa ne se b a nks spa nning the pe riod b e fore the
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introd uc tionofthe Tokyob a nk ta x.The d e pe nd e ntva ria b le sa re the sha re softhe loc a lportfolio,LP (loa nsg ra nte d tofirm sloc a te d inthe sa m e a re a
c od e a sthe b a nk isloc a te d ) a nd d ista ntportfolio,DLP (loa nsg ra nte d to firm soutsid e the a re a c od e w he re the b a nk isloc a te d ) to the b a nkstota l
loa n portfolio.The m a in e xpla na tory va ria b le isPla c e b o-TAX,a n ind ic a torva ria b le e qua lto one forb a nksa ffe c te d b y the Tokyo b a nk ta xw he n it
c om e sinto e ffe c ta nd ze ro othe rw ise ,b utthistim e w e fa lse ly a ssum e tha tthisha ppe nsone ye a rpriorto the a c tua lintrod uc tion.To c ontrolfor
pote ntia lhe te rog e ne ity b e tw e e n tre a te d a nd c ontrolb a nksthe la g g e d va lue sofc a pita la d e qua c y,a sse tqua lity,m a na g e m e nte ffic ie nc y,e a rning s,
liquid ity,m a rke tsha re ,d ive rsific a tion a nd size (ple a se se e Ta b le 2 ford e finitionsofthe se va ria b le s) a re inc lud e d in the re g re ssionsa sfurthe r
c ontrolva ria b le s.Ina d d ition,a se toftim e d um m ie sa nd b a nk spe c ific fixe d e ffe c tsa re inc lud e d a c rossb oth re g re ssions.Pa ne lB re portsre sultson
the e ffe c tofthe Tokyo b a nk ta xon the b orrow e rs’c ostofpub lic d e b tusing b ond sissue d d uring the pe riod b e fore the introd uc tion ofthe Tokyo
b a nk ta x.The d e pe nd e ntva ria b le ,BPS,is the a t-issue yie ld spre a d in b a sis points ofthe d e b tse c urity ove r tha tofa c orre spond ing Ja pa ne se
g ove rnm e ntse c urityofc om pa ra b le m a turity.The m a ine xpla na toryva ria b le is � � � � � � � � � � � � � � ,a nind ic a torva ria b le e qua ltoone ifthe tw ola rg e st
b a nksthe firm isb a nking w ith(inte rm sofloa nsg ra nte d tothe firm ) a re a ffe c te d b ythe Tokyob a nk ta xw he nitc om e sintoe ffe c ta nd ze roothe rw ise ,
b utthistim e w e fa lse ly a ssum e tha tthisha ppe nsone ye a rpriorto the a c tua lintrod uc tion.M a turity isthe num b e rofye a rsofthe se c urity until
m a turity.Am ountisthe na tura llog a rithm ofthe size ofb ond issue .Size isthe na tura llog a rithm ofissuing firm ’stota la sse ts.Le ve ra g e isthe ra tioof
tota ld e b ttotota la sse tsofthe issuing firm .Othe rc ontrolva ria b le sinc lud e ind ustry,pre fe c ture ,b a nk-type a nd Ke ire tsua ffilia tiond um m ie s.Rob ust
sta nd a rd e rrors c luste re d a tthe firm le ve la re re porte d in pa re nthe se s.Pa ne lC re ports c oe ffic ie nte stim a te s ofOLS re g re ssions ofc um ula tive
a b norm a lre turns(CAR) fora llliste d Ja pa ne se firm sinc lud e d in the Ja pa n Com pa ny H a nd b ook (e xc lud ing b a nks) surround ing the a nnounc e m e nt
ofthe Tokyob a nk ta x,und e rthe fa lse a ssum ption tha tthe a nnounc e m e ntofthe ta xoc c urre d on Ja nua ry7,2000 inste a d ofFe b rua ry7,2000.The
e ve ntd a y0 he re isthe re fore Ja nua ry7,2000.The CAR ism e a sure d onthe d a yofthe a nnounc e m e ntonly,from d a y0 tod a y3,a nd from d a y0 tod a y
5,a sind ic a te d .� � � � � � � � � � � � � � � d e note sthe tre a tm e ntg roupd um m yw hic h ta ke sthe va lue ofone ifthe tw ola rg e stb a nksthe firm isb a nking w ith
(in te rm sofloa nsg ra nte d tothe firm ) a re ta xe d a nd ze roothe rw ise .M a rke tc a p isthe na tura llog a rithm ofthe firm ’stota lm a rke tc a pita liza tion a
m onth b e fore the Tokyob a nk ta xa nnounc e m e nt.Risk isthe sta nd a rd d e via tion ofthe firm ’sstoc k re turnsd uring the e stim a tionpe riod [-260,-20].
Ac c e sstofina nc e isa d um m yva ria b le tha te qua lsone ifthe firm ha sissue d a tle a stone b ond inthe 3 ye a rspriortothe Tokyota xb a nk a nnounc e m e nt.
Othe rc ontrolva ria b le sinc lud e ind ustry,pre fe c ture ,b a nk-type a nd Ke ire tsu a ffilia tiond um m ie s.Rob uststa nd a rd e rrorsc luste re d a tthe firm le ve l
a re re porte d inpa re nthe se s.* * * ,* * ,* ,ind ic a te sig nific a nc e a tthe 1% ,5% ,a nd 10% le ve lre spe c tive ly.
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