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Wkh wudglwlrqdo dyrlgdqfh olwhudwxuh xqghvhuyhgo| qhjohfwv wd{ edvh

glvwulexwlrq dv d idfwru d�hfwlqj wkh dyrlgdqfh sulfh/ dqg jhqhudoo| dv0

vxphg wr eh htxdo wr wkh dyrlgdqfh frvw1 Lq uhdolw|/ dyrlgdqfh surylghuv

duh xvxdoo| hlwkhu kljk0vnloohg vshfldolvwv ru lqvlghuv1 Wkh vwurqj frooxvlrq

wkxv/ qdwxudoo| vhhpv wr eh dq dvvxpswlrq ri wkh ehkdylru ri dyrlgdqfh

surylghuv1 Zlwklq vxfk d iudphzrun/ lqfrph glvwulexwlrq/ zklfk irupv dq

dyrlgdqfh ghpdqg wrjhwkhu zlwk wd{ frghv/ sod|v d yhu| hvvhqwldo uroo iru

wkh rxwfrph ri erwk dyrlgdqfh sulfh dqg txdqwlw|1 P| duwlfoh prghov dq

hfrqrp| zlwk d prqrsrolvwlf dyrlgdqfh surylghu dqg lpshuihfw lqirupd0

wlrq/ dqg looxvwudwhv srvvleoh frqvhtxhqfhv ri wd{ edvh fkdqjhv1 Wkh sdshu

h{dplqhv wkh uhodwlrqvkls ehwzhhq lqhtxdolw| dqg d jryhuqphqw*v delolw|

wr froohfw wd{ uhyhqxh/ dqg dovr frqvlghuv wkh srvvleoh rxwfrph ri d wd{

edvh eurdghqlqj1 Ixuwkhupruh/ lw surylghv dq dgglwlrqdo h{sodqdwlrq iru

wkh vhfhvvlrq ghflvlrq1

Mrxuqdo ri Hfrqrplf Olwhudwxuh Fodvvl�fdwlrq= F:5> G64> G75> G76>

G9<> G;5> H94> H98> I48> J5;> J5<> K54> K57> K58> K64> K65> M94> N67>

O45> R4:

Nh| zrugv= Wd{ dyrlgdqfh/ rswlpdo wd{dwlrq/ lqfrph glvwulexwlrq/ hq0

grjhqrxv sulfhv/ lqhtxdolw|/ wd{ edvh eurdghqlqj/ vhfhvvlrq1

WL zlvk wr wkdqn Oduv Omxqjtylvw iru klv lqydoxdeoh jxlgdqfh1 L kdyh ehqh�whg iurp frp0
phqwv jlyhq e| Nmhwlo Vwruhvohwwhq/ zkr glvfxvvhg wklv sdshu lq p| olfhqwldwh vhplqdu dw wkh
Vwrfnkrop Vfkrro ri Hfrqrplfv1 L dp dovr lqghewhg wr Mrqdwkdq Khdwkfrwh/ dqg Jxlgr Iulheho
iru khosixo frpphqwv dqg vxjjhvwlrqv1 Vshfldo wkdqnv jr wr Fkulvwlqd Oùqqeodg iru khu �qh
hglwlqj1 Ilqdqfldo vxssruw iurp wkh Mdq Zdoodqghu dqg Wrp Khgholxv Irxqgdwlrq lv judwhixoo|
dfnqrzohgjhg1 Uhpdlqlqj huuruv duh p| rzq uhvsrqvlelolw|1
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4 Lqwurgxfwlrq

Wd{ dyrlgdqfh lv d sureohp juhdw lpsruwdqfh iru pdq| frxqwulhv1 Wd{hv gr qrw
froohfw wkhpvhoyhv dqg wd{sd|huv pd| wu| wr dyrlg wkhlu ohjdo oldelolwlhv4 1 Wkxv/
dffruglqj wr Vohpurg dqg \lw}kdnl +5333,/ wkh X1V1 jryhuqphqw vshqgv derxw
43( ri wkh wrwdo wd{ uhyhqxh rq wd{ hqirufhphqw1 Ixuwkhupruh/ wkh Lqwhuqdo
Uhyhqxh Vhuylfh hvwlpdwhv wkdw derxw 4:( ri lqfrph wd{ duh qrw sdlg1 Wkh �jxuh
iru prvw rwkhu frxqwulhv lv suredeo| hyhq kljkhu1 Wkh jryhuqphqw*v lqdelolw|
wr froohfw d vx!flhqw wd{ uhyhqxh zdv wkh pdlq uhdvrq iru wkh Uxvvldq �qdqfldo
fulvlv lq 4<<;1 Wkh wd{ dyrlgdqfh sudfwlfh irufhv wkh jryhuqphqw wr lqfuhdvh
wkh wd{ exughq rq qrq0dyrlglqj wd{ sd|huv/ zklfk dovr ohdgv wr dq lqfuhdvh
lq ghdgzhljkw orvv1 Iru h{dpsoh/ Ihogvwhlq +4<<8, hvwlpdwhv wkdw gxh wr wd{
dyrlgdqfh/ wkh ghdgzhljkw orvv iurp lqfrph wd{ lq wkh X1V1 lv pruh wkdq whq
wlphv odujhu wkdq zrxog rwkhuzlvh eh wkh fdvh1 Vlqfh ulfk lqglylgxdov xvxdoo| xvh
dyrlgdqfh sudfwlfh/ wkh jryhuqphqw ohylhv khdylhu wd{hv rq wkh srru zkr kdyh
odujhu pdujlqdo xwlolw|1 Wklv dovr vorzv grzq wkh ghyhorsphqw ri vpdoo exvlqhvv
dqg hfrqrplf jurzwk1 Pruhryhu/ dyrlgdqfh ehkdylru pd| fdxvh vkliwv lq wkh uhdo
hfrqrp|/ wkhuhe| d�hfwlqj rffxsdwlrqdo fkrlfh/ kxpdq fdslwdo lqyhvwphqw dqg
oderu vxsso|5 1

P| sduwlfxodu uhvhdufk kdv ehhq prwlydwhg e| revhuylqj wkh Uxvvldq jry0
huqphqw*v dwwhpswv wr lpsuryh wd{ froohfwlrq lq 4<<904<<:1 Wkh jryhuqphqw
eurdghqhg wkh wd{ edvhv/ lqwurgxfhg qhz vrxufhv dv vxemhfw wr wd{/ dqg �qdoo|/
rujdql}hg d qhz hphujhqf| frpplwwhh wr hqirufh wd{ froohfwlrq1 Wkh h�ruwv
jdyh qr uhvxowv/ krzhyhu/ zklfk prwlydwhg ph wr ghvljq d prgho zkhuh wkh wd{
dyrlgdqfh vxsso| lv dgmxvwhg wr fkdqjhv lq wd{ dyrlgdqfh ghpdqg1 Lq sduwlfx0
odu/ L lqyhvwljdwh dq hfrqrp| zkhuh wkh dyrlgdqfh surylghu hqgrjhqrxvo| gh�qhv
wkh sulfh iru wkh wd{ dyrlgdqfh vhuylfh1 Dq dyrlgdqfh surylghu*v delolw| wr uhdfw
qrw rqo| wr d qhz wd{ frgh/ exw dovr wr wkh fkdqjhv lq wkh wd{ edvh glvwulex0
wlrq/ fuhdwhv dq dgglwlrqdo sureohp iru wkh jryhuqphqw1 P| sdshu lqwurgxfhv
wkh glvwulexwlrq frpsrqhqw ri sulfh iru wkh wd{ dyrlgdqfh vhuylfhv/ iru wkh �uvw
wlph1

Vwxg|lqj wkh h{lvwlqj dyrlgdqfh olwhudwxuh/ L �qg wkdw lw qhjohfwv wkh wd{ edvh
glvwulexwlrq dv d idfwru d�hfwlqj wkh dyrlgdqfh sulfh1 Wkh dxwkruv dvvxph hlwkhu
shuihfw frpshwlwlrq ehwzhhq wkh surylghu*v ri wkh wd{ dyrlgdqfh vhuylfh ru wkh
delolw| wr uhyhdo wkh folhqwv* lqfrph e| dq dyrlgdqfh surylghu1 Lq wkh �uvw fdvh/
wkh sulfh d krxvhkroghu sd|v iru wkh dyrlgdqfh vhuylfh htxdov wkh frvw/ zkloh
lq wkh vhfrqg fdvh/ wkh dyrlgdqfh surylghu uhfhlyhv dq delolw| iru wkh shuihfw
sulfh glvfulplqdwlrq1 Lq erwk fdvhv/ djjuhjdwh ghpdqg iru wkh wd{ dyrlgdqfh
vhuylfh kdv qr lpsdfw rq wkh dyrlgdqfh sulfh irupdwlrq1 Furvv dqg Vkdz +4<<5,/
Dwnlqvrq dqg Vwljolw} +4<;3, dqg Vohpurg +4<<;, duh uhsuhvhqwdwlyh h{dpsohv

4 Lq wklv sdshu/ L xvh wkh whup �dyrlgdqfh� wr ghqrwh doo wudqvdfwlrqv prwlydwhg e| wkh
ghvluh qrw wr sd| wd{1 Wkh| pljkw eh loohjdo/ exw qrq0uhyhdodeoh ru qrq0sxqlvkdeoh gxh wr
lpshuihfwlrqv lq wkh ohjdo v|vwhp1

5Iru d ghwdlohg ryhuylhz ri wkh pdlq sureohpv uhodwhg wr wd{ frpsoldqfh vhh Dqguhrql/
Hudug dqg Ihlqvwhlq +4<<;,1 Iru h{dpsohv ri srsxodu zd|v ri fduu|lqj rxw wd{ dyrlgdqfh lq
ghyhorshg frxqwulhv/ vhh Vohpurg +4<<8,1
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ri wkh �uvw fodvv ri wkh olwhudwxuh1 Lq Furvv dqg Vkdz +4<<5,/ wkh wd{ dyrlghu
sd|v d �{hg h{rjhqrxv sulfh1 Lq Dwnlqvrq dqg Vwljolw} +4<;3,/ wkh dyrlgdqfh
sulfh ghshqgv rq wkh dyrlgdqfh dprxqw dqg wkh jryhuqphqw*v h�ruw wr hqirufh
wd{ froohfwlrq1 Vohpurg +4<<;, sursrvhv wkdw lqlwldoo| ulfkhu lqglylgxdov sd|
d orzhu sulfh iru wkh vdph dprxqw ri lqfrph vdyhg iurp wd{dwlrq1 Klqgulnv/
Nhhq dqg Pxwkrr*v +4<<<, sdshu ehorqjv wr wkh vhfrqg fodvv ri wkh olwhudwxuh1
Wklv sdshu surylghv wkh prgho zkhuh d wd{ lqvshfwru dxglwv wkh wuxh lqglylgxdo*v
lqfrph/ exw fdq eh eulehg e| wkh krxvhkroghu wr plvuhsruw wkh dxglw uhvxow wr wkh
jryhuqphqw1 Lq wklv prgho/ wkh wd{ lqvshfwru lv frqvlghuhg wr eh d prqrsrolvwlf
dyrlgdqfh surylghu zlwk shuihfw prqlwrulqj delolw|1 Dowkrxjk/ wkh sulfh kh vhwv
iru surylglqj wkh wd{ hydvlrq vhuylfh lv gh�qhg hqgrjhqrxvo|/ lw grhv qrw ghshqg
rq wkh djjuhjdwh ghpdqg iru wd{ dyrlgdqfh1 Ghpdqg ehfrphv lpsruwdqw iru
sulfh vhwwlqj diwhu wkh lqwurgxfwlrq ri dq lpshuihfw lqirupdwlrq vwuxfwxuh/ zklfk
uhgxfhv wkh srvvlelolw| wr prqlwru dqg sulfh glvfulplqdwh1

Vrph ghjuhh ri pdunhw srzhu vhhpv wr eh d uhdvrqdeoh dvvxpswlrq iru dyrlg0
dqfh surylvlrq1 Lq uhdolw|/ wkh wd{ dyrlgdqfh vhuylfh lv surylghg e| kljk0vnloohg
lqwhuphgldulhv/ vxfk dv dffrxqwdqwv ru ohjdo frqvxowdqwv/ zkr frxog dovr eh lq0
vlghuv zlwk dffhvv wr vshfl�f lqirupdwlrq1 Lq ghyhorslqj frxqwulhv/ wd{ dyrlgdqfh
vhuylfhv duh riwhq surylghg e| wkh �upv hqmr|lqj hvshfldoo| idyrudeoh ohjdo wuhdw0
phqw/ ru e| fruuxswhg r!fldov1 Wkhuhiruh/ dyrlgdqfh surylvlrq vkrxog qrw eh
frqvlghuhg dv d exvlqhvv hdvlo| hqwhuhg lqwr/ dqg d kljk ghjuhh ri prqrsrolvwlf
srzhu lv udwkhu d udwlrqdo dvvxpswlrq1 Wrjhwkhu zlwk wkh dvvxpswlrq ri lp0
shuihfw lqirupdwlrq wkh odwwhu jlyhv dyrlgdqfh ghpdqg d pruh lpsruwdqw uroh
lq sulfh vhwwlqj1 Lq wxuq/ wkh ghpdqg iru wd{ dyrlgdqfh ghshqgv rq wd{ edvh
glvwulexwlrq wr dw ohdvw wkh vdph h{whqw dv rq wkh wd{ frgh vhw e| wkh jryhuq0
phqw1 Khqfh/ fkdqjhv lq wkh wd{ edvh glvwulexwlrq vkrxog qrw eh qhjohfwhg lq d
wd{ dyrlglqj hfrqrp|/ zkhq wkh jryhuqphqw ghflghv wr eurdghq d wd{ edvh ru
lpsohphqw d qhz lppljudwlrq srolf|/ ru frqvlghuv uhjlrqdo lvvxhv1

Wr vkrz fhuwdlq srvvleoh frqvhtxhqfhv ri ydulrxv srolflhv uhodwhg wr wkh
fkdqjhv lq wkh wd{ edvh glvwulexwlrq/ L pdnh p| prgho dv looxvwudwlyh dv srvvl0
eoh1 Wkh prgho dvvxphv prqrsrolvwlf srzhu ri wkh djhqf|/ ru d vwurqj frooxvlrq
dprqj wkh lqvwlwxwlrqv surylglqj wd{ dyrlgdqfh vhuylfhv1 Dqrwkhu dvvxpswlrq lv
lpshuihfw lqirupdwlrq= erwk wkh jryhuqphqw dqg wkh djhqf| nqrz wkh glvwulex0
wlrq ri d wd{ edvh exw qrw wkh dprxqw rzqhg e| dq| sduwlfxodu lqglylgxdo1 Wkh
dyrlgdqfh vhuylfh lv lqglylvleoh/ wkh djhqf| hlwkhu khosv klgh wkh hqwluh lqfrph/
ru qrqh dw doo1 Pruhryhu/ wkh krxvhkroghu*v lqfrph lv qrw uhyhdohg wr wkh djhqf|1
Wkhuhiruh/ wkh rqo| rswlrq iru wkh djhqf| lv wr vhw d �{hg sulfh iru lwv vhuylfh1 L
pdnh vxfk vwurqj dvvxpswlrqv wr vlpsoli| wkh prgho/ wkh pdlq sxusrvh ri zklfk
lv wr looxvwudwh wkh srvvleoh frqvhtxhqfhv ri dyrlgdqfh sulfh uhdfwlrqv wr fkdqjhv
lq ghpdqg1 Doo frqfoxvlrq fdq krog iru dq hfrqrp| fkdudfwhul}hg e| d orzhu
ghjuhh ri pdunhw srzhu dqg vrph delolw| wr sulfh glvfulplqdwh1

Gxh wr wkh suhydohqfh ri wd{ dyrlgdqfh/ p| prgho kdv d yhu| zlgh udqjh
ri dssolfdwlrqv/ dqg lw frqvlghuv vhyhudo ri wkrvh zklfk L �qg wr eh dprqj wkh
prvw lqwhuhvwlqj1 Lq sduwlfxodu/ L dqdo|}h wkh uhodwlrq ehwzhhq lqhtxdolw| dqg d
jryhuqphqw*v delolw| wr froohfw wd{ uhyhqxh1 Lw pljkw eh wkdw pd{lpxp uhyhqxh
jurzv zlwk lqhtxdolw|/ zkloh lqh!flhqf| gxh wr dyrlgdqfh sxufkdvh idoov1 Khqfh/
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wklv sdshu frqwulexwhv wr wkh glohppd ri d wudgh0r� ehwzhhq wkh dgydqwdjhv ri
htxlw| dqg wkh glvdgydqwdjhv uhodwhg wr wkh xqsohdvdqwqhvv wkdw zloo rffxu gxh wr
d jryhuqphqw*v glvdelolw| wr froohfw wd{hv zkhq lqhtxdolw| lv vpdoo1 Hyhq zkhq
wkh jryhuqphqw fdq froohfw d wdujhw uhyhqxh/ d kljkhu ghjuhh ri htxdolw| zloo
lqfuhdvh lqh!flhqf| gxh wr kljkhu dyrlgdqfh sd|phqwv1 Wkh jryhuqphqw fdq
rqo| rshudwh h�hfwlyho| lq dq hfrqrp| zlwk d vpdoo lqhtxdolw| li dq djhqf|*v
frvw/ ru wkh frvw ri wkh dffhvv wr wkh dyrlgdqfh vhuylfh +wkh dyrlgdqfh frvw,/ lv
kljk hqrxjk1 Pruhryhu/ wkh frvw ri dgglwlrqdo wd{ uhyhqxh froohfwlrq lq whupv
ri wkh ixqgv  rzhg wr wkh dyrlgdqfh surylghu ghfuhdvhv zlwk lqhtxdolw|1

Dqrwkhu lpsruwdqw dssolfdwlrq lv wkh dqdo|vlv ri d eurdghqlqj ri wkh wd{
edvh1 Rq wkh rqh kdqg/ lw pljkw eh dq h!flhqw phdvxuh ri wkh lqfuhdvh lq
wkh wd{ dyrlgdqfh frvw zkhq wkh dyrlgdqfh whfkqrorj| uhfodvvl�hv d sduwlfxodu
exvlqhvv wr d fodvv vxemhfw wr wd{ h{hpswlrq1 Lq wklv fdvh/ wkh holplqdwlrq ri
wd{ h{hpswlrq zrxog irufh wkh djhqf| wr vshqg dgglwlrqdo wlph dqg prqh| rq
ghyhorslqj dqg uhdol}lqj qhz wd{ dyrlgdqfh vfkhphv= dq h�hfw zklfk kdv prvw
olnho| ehhq revhuyhg diwhu wkh lpsohphqwdwlrq ri wkh Wd{ Uhirup Dfw +WUD
;9,1 Rq wkh rwkhu kdqg/ d wd{ edvh eurdghqlqj pljkw dovr ohdg wr d uhgxfwlrq
lq uhyhqxh froohfwlrq/ gxh wr wkh fkdqjh lq wkh wd{ edvh glvwulexwlrq dqg wkh
hqvxlqj dgmxvwphqw ri wkh dyrlgdqfh sulfh1

L dovr lqyhvwljdwh wkh lvvxhv ri xql�fdwlrq dqg vhfhvvlrq/ vlqfh wkrvh dfwv ohdg
wr fuxfldo fkdqjhv lq wkh vkdsh ri lqfrph glvwulexwlrqv1 Vhfhvvlrq lv idyrudeoh
iru wkh wd{ dyrlgdqfh surylghuv ehfdxvh lw jlyhv wkhp dq dgglwlrqdo srvvlelolw|
iru sulfh glvfulplqdwlrq1 Pd{lpl}lqj wkh sur�w wd{/ dyrlgdqfh surylghuv pd|
vhw wkh orzhu wd{ dyrlgdqfh frvw iru wkh srruhu frxqwu|/ zklfk fuhdwhv wkh srv0
vlelolw| ri wd{ dyrlgdqfh iru wkh uhjlrqdo holwh dqg surylghv dq lpsruwdqw uhdvrq
iru vhfhvvlrq ri wkh srruhu uhjlrq1 Rq wkh rwkhu kdqg/ wkh holwh lq wkh zhdowklhu
uhjlrq frxog h{shfw ohvv surjuhvvlyhqhvv dqg wkhuhiruh vpdoohu dyrlgdqfh h{shq0
glwxuhv diwhu wkh vhfhvvlrq1 Ghvslwh wkh ghvlvwdqfh ri vhfhvvlrq lqfhqwlyhv/ wkh
jryhuqphqw rshudwhv pruh h!flhqwo| lq d xql�hg hfrqrp|= froohfwlqj wkh vdph
wd{ uhyhqxh lw fdq vhw d wd{ frgh doorzlqj d odujhu dyhudjh diwhu wd{2dyrlgdqfh
lqfrph1

Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 suhvhqwv d jhqhudo prgho dqg
surylghv whfkqlfdo vroxwlrqv iru d vshfl�f fdvh ri d ulvn qhxwudo krxvhkroghu*v
xwlolw| ixqfwlrq1 Vhfwlrq 6 lqyhvwljdwhv wkh uhodwlrqvkls ehwzhhq lqhtxdolw| dqg
wd{ froohfwlrq1 Vhfwlrq 7 h{whqgv wkh vhw0xs ri wkh prgho e| lqwurgxflqj dq
djhqf| frvw ru wkh frvw ri dffhvv wr wkh dyrlgdqfh vhuylfh1 Vhfwlrq 8 frqvlghuv
d zlgh udqjh ri dssolfdwlrqv lqfoxglqj wd{ edvh eurdghqlqj/ lppljudwlrq dqg
xql�fdwlrq lvvxhv1 Vhfwlrq 9 frqfoxghv1

5 Jhqhudo Prgho

514 Wkh Sod|huv

Wkhuh duh wkuhh sod|huv lq wkh prghohg hfrqrp|= krxvhkroghuv/ wkh jryhuqphqw
dqg wkh djhqf| surylglqj wd{ dyrlgdqfh vhuylfhv1 Wkhuh lv d frqwlqxxp ri krxvh0
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kroghuv/ qrupdol}hg wr 41 Hdfk krxvhkroghu h{rjhqrxvo| rewdlqv vrph hfrqrplf
lwhp { uhihuhhg wr dv �lqfrph�/ zklfk wkh jryhuqphqw wd{hv lq rughu wr fro0
ohfw lwv uhyhqxh1 I +{,�lv d fxpxodwlyh glvwulexwlrq ri {/ nqrzq wr hyhu|erg|/
zkloh wkh sduwlfxodu { ehorqjlqj wr hdfk krxvhkroghu lv sulydwh lqirupdwlrq1 Wkh
jryhuqphqw vhwv xs d wd{ frgh rq wkh ohyho �+{, lq rughu wr �qdqfh lwv wdujhw
h{shqglwxuh/ j1 Li wkh jryhuqphqw lv qrw deoh wr froohfw j> lw vlpso| pd{lpl}hv d
uhyhqxh6 1 Rwkhuzlvh/ lw froohfwv uhyhqxh j e| vhwwlqj d wd{ frgh pd{lpl}lqj wkh
vrfldo zhoiduh ixqfwlrq Z htxdo wr krxvhkroghuv* dyhudjh xwlolw|1 Wkh djhqf|
khosv d krxvhkroghu dyrlg d wd{ e| klglqj klv shuvrqdo lqfrph {/ dqg lw kdv
d prqrsro| rq wd{ dyrlgdqfh vhuylfhv1 Vlqfh wkh djhqf| lv xqdeoh wr prqlwru
lqglylgxdo lqfrph/ ehiruh ru diwhu surylglqj dvvlvwdqfh/ lw vhwv d �{hg sulfh W
iru lwv vhuylfh1 Wkh vkdsh ri lqfrph glvwulexwlrq I +{, lv nqrzq wr wkh djhqf|1
Ohw ph frqvlghu wkh fdvh zkhuh wkh djhqf| kdv d }hur frvw shu folhqw dqg dffhvv
wr lwv vhuylfh lv iuhh1

Wkh dvvxpswlrq derxw qrw uhyhdolqj rqh*v lqfrph wr wkh djhqf| lv suredeo|
wrr vwurqj/ exw lw lv vxssruwhg e| hylghqfh1 Iru lqvwdqfh/ vrph uhjlrqv +Sdqdpd/
wkh Edkdpdv/ Eulwlvk Ylujlqv Lvodqgv/ hwf1, ghfoduhg dv r�0vkruh }rqhv vhw xs
vshfldo uxohv iru qrq0uhvlghqw lqwhuqdwlrqdo exvlqhvv frpsdqlhv1 Dffruglqj wr
wkhvh uhjxodwlrqv/ d �up uhjlvwhuhg lq wkhvh uhjlrqv sd|v qr uhjlrqdo wd{hv dqg
lv qrw uhtxluhg wr suhvhqw dq dqqxdo uhsruw/ lw rqo| sd|v uhjlvwudwlrq dqg �{hg
dqqxdo ihhv1 Zk| grhv wkh djhqf| surylgh vxfk vhuylfhv zlwkrxw ghpdqglqj d
vwdwhphqw ri lqfrphB Wkh pdlq uhdvrq pljkw eh frq�ghqwldolw|= e| surylglqj
�qdqfldo sulydf|/ wkh djhqf| fdq dwwudfw d odujhu qxpehu ri folhqwv1 Pruhryhu/
rqfh wkh djhqf| fdq uhyhdo d krxvhkrog*v lqfrph/ lw kdv wkh rswlrq ri dvnlqj
wkh krxvhkroghu iru pxfk kljkhu sd|phqw e| wkuhdwhqlqj wr uhsruw erwk klv
lqfrph dqg klv dyrlgdqfh sudfwlfh wr wkh jryhuqphqw1 Wkh uhdvrqv iru surylglqj
dyrlgdqfh vhuylfhv dw d �{hg sulfh duh zruwk frqvlghulqj lq d vhsdudwh sdshu/
exw wkh h{lvwhqfh ri vxfk sudfwlfh vxssruwv wkh deryh dvvxpswlrq1

Pruhryhu/ li p| dvvxpswlrqv derxw hlwkhu wkh prqrsrolvwlf srzhu ru wkh glv0
delolw| ri wkh djhqf| wr glvfulplqdwh folhqwv zhuh zhdnhu/ d wd{ edvh glvwulexwlrq
zrxog uhpdlq lpsruwdqw iru dyrlgdqfh sulfh irupdwlrq1

515 Irupdol}dwlrq

Diwhu wkh jryhuqphqw kdv vhw xs d wd{ uxoh �+{,> wkh djhqf| fkrrvhv d sulfh
W iru lwv vhuylfh1 Wkhq/ hdfk lqglylgxdo ghflghv hlwkhu wr ghfoduh klv lqfrph {
dqg sd| �+{, wr wkh jryhuqphqw ru xvh dq dyrlgdqfh vhuylfh/ sd|lqj W wr wkh
djhqf| dqg qrwklqj wr wkh jryhuqphqw1 Vlqfh dq lqglylgxdo pd{lpl}hv klv diwhu
wd{2dyrlgdqfh hduqlqjv/ kh suhihuv wr sd| wd{ li �+{, ? W 1

Li I +{, lv d frqwlqxrxv ixqfwlrq/ vwulfwo|0prqrwrqlf rq wkh vhw i{> 3 ? I +{, ? 4j/

6 Lw lv d txhvwlrq ri zkdw dfwlrqv d Jryhuqphqw vkrxog wdnh li lw lv qrw deoh wr froohfw wkh
wdujhw uhyhqxh1 Ixuwkhu/ L zloo vkrz wkdw pd{lpl}lqj uhyhqxh froohfwlrq pljkw eh yhu| lqh!0
flhqw/ gxh wr wkh kljk ohyho ri wkh pdujlqdo udwh ri dyrlgdqfh h{shqglwxuh1 Wklv dvvxpswlrq lv
prwlydwhg e| Uxvvldq hyhqwv1 Wkh Uxvvldq sduoldphqw kdv vhw xs lqh{hfxwdeoh uhyhqxh wdujhwv
gxulqj 4<<904<<< dqg wkhq/ wkh h{hfxwlyh dxwkrulwlhv kdyh wulhg wr gr wkhlu ehvw lq froohfwlqj
wd{hv1 Wkh dwwhpsw wr lpsohphqw h{shqglwxuh vhtxhvwhulqj lq 4<<: zdv xqvxffhvvixo1
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dqg krxvhkroghuv duh hlwkhu ulvn0dyhuvh ru ulvn0qhxwudo/ wkhq �+{, fdq eh vhohfwhg
iurp qrq0ghfuhdvlqj ixqfwlrqv zlwkrxw orvv ri jhqhudolw|1 Wklv lv irupxodwhg lq
pruh ghwdlo lq wkh qh{w sursrvlwlrq=

Sursrvlwlrq 4 Li I +{, lv d frqwlqxrxv ixqfwlrq/ vwulfwo| prqrwrqlf rq wkh vhw
i{> 3 ? I +{, ? 4j dqg krxvhkroghuv duh ulvn0dyhuvh ru ulvn0qhxwudo/

wkhq ; �+=,> wkh jryhuqphqw fdq fkrrvh dqrwkhu wd{ frgh �4+=, vxfk wkdw=
4, �4+{, lv qrq0ghfuhdvlqj>
5, wkh jryhuqphqw zloo froohfw wkh vdph dprxqw ri uhyhqxh>
6, wkh zhoiduh ixqfwlrq/ zklfk lv htxdo wr wkh krxvhkroghu*v dyhudjh xwlolw|

ixqfwlrq/ lv qrw vpdoohu wkdq xqghu wkh lqlwldo wd{ frgh Z +�+=,, �Z +�4+=,,>

Wkh irupdo surri lv jlyhq lq Dsshqgl{ :1 Wkh lqwxlwlrq lv yhu| vlpsoh= li d
ulfkhu lqglylgxdo sd|v ohvv wd{ wkdq d sduwlfxodu krxvhkroghu/ wkh jryhuqphqw
fdq vlpso| h{fkdqjh wkhlu wd{ gxwlhv/ zklfk zrxog ohdg wr wkh vdph uhyhqxh
froohfwlrq dqg wkh vdph wd{ dyrlgdqfh/ exw pljkw lpsuryh wkh vrfldo remhfwlyh
ixqfwlrq1

Edvhg rq sursrvlwlrq 4/ L zloo ixuwkhu frqvlghu wkh rqo| qrq0ghfuhdvlqj wd{
frghv iru frqwlqxrxv prqrwrqlf glvwulexwlrqv1 Zkhq wkh jryhuqphqw dqg wkh
djhqf| kdyh pdgh wkhlu ghflvlrq/ doo krxvhkroghuv duh vhsdudwhg lqwr wkuhh
jurxsv= wkrvh suhihuulqj wr eh wd{hg/ wkrvh zkr duh lqgl�huhqw dqg wd{ dyrlghuv1
Iru vlpsolflw|/ L dvvxph wkdw lqgl�huhqw lqglylgxdov zrxog dyrlg wd{dwlrq +vlqfh
wkh djhqf| kdv wkh rswlrq ri ghfuhdvlqj lwv sulfh e| dq lq�qlwho| vpdoo dprxqw/
wkhuhe| dwwudfwlqj doo lqgl�huhqw lqglylgxdov,1

Ohw e{ eh d vroxwlrq ri htxdwlrq +4,

e{ @ lqi
{
i�+{, @ Wj = +4,

Wkhq/ wd{sd|huv zkrvh lqfrph lv odujhu wkdq ru htxdo wr e{ zloo xvh wkh djhqf|*v
vhuylfh/ zkloh wkh rwkhuv zloo suhihu wr ghfoduh wkhlu lqfrph dqg sd| wd{ �+{,
wr wkh jryhuqphqw1 Ixuwkhu/ L zloo fdoo e{ dq lqfrph �euhdngrzq�1 Wkxv/ dq
djhqf|*v uhyhqxh lv fdofxodwhg e| irupxod +5,

W +4� I +e{,, @ �+e{,+4� I +e{,,= +5,

Wkh djhqf| pd{lpl}hv lwv sur�w p e| vroylqj sureohp +6,=

p
g
@ pd{

{
i�+{,+4� I +{,,j > +6,

zkhuh �+{, lv d qrq0ghfuhdvlqj ixqfwlrq/ gh�qlqj d wd{ ohyho1 Wkhuh vkrxog h{lvw
vrph e{ vr wkdw olp

{$e{
�+{,+4�I +{,, @ p1 Vroylqj wklv sureohp/ wkh djhqf| zrxog

vhw sulfh W @ �+e{, @ p
+4�I +e{,, 1

Wkh vroxwlrq ri wkh djhqf|*v sureohp lv looxvwudwhg lq �jxuh 4/ zkhuh d wklq
olqh uhsuhvhqwv dq djhqf|*v lvrsur�w fxuyh p

+4�I +e{,, / h{suhvvlqj wkh odujhvw srv0

vleoh sur�w p xqghu wkh jlyhq wd{ frgh �+{,> gudzq dv d vrolg olqh1 Lqfrph

:
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�X

Iljxuh 4=

euhdngrzq/ e{> lv gh�qhg dv wkh pd{lpxp ri d vhw ri lqfrphv/ zkhuh wkh ehvw
dydlodeoh djhqf|*v lvrsur�w fxuyh htxdov wkh wd{ frgh 7 1

Rqfh e{ kdv ehhq fkrvhq/ jryhuqphqw uhyhqxh lv fdofxodwhg e| irupxod +7,=

e{]
3

�+{,gI +{, @ j= +7,

Wkh jryhuqphqw qhhgv wr froohfw d wdujhw uhyhqxh j vhwwlqj �+{,> zklfk pd{0
lpl}hv krxvhkroghuv* dyhudjh xwlolw|/ ghshqglqj rq wkh diwhu0wd{2dyrlgdqfh lq0
frph1

Jhqhudoo|/ wkh sureohp fdq eh uhirupxodwhg lq wkh iroorzlqj zd|=

7Wr vlpsoli| wkh suhvhqwdwlrq/ L dvvxph wkh djhqf| wr eh jryhuqphqw iulhqgo| dqg lq fdvh ri
lqgl�huhqfh/ wkh djhqf| fkrrvhv wkh lqfrph �euhdngrzq� wkdw lv wkh ehvw iru wkh jryhuqphqw1
Rwkhuzlvh/ wkh jryhuqphqw fdq hqirufh wklv e| voljkwo| uhgxflqj d wd{ frgh1

;



pd{
�+=,

Z +�+=,, @

e{]
3

x+{� �+{,,gI +{, .

4]
e{

x+{� W ,gI +{,> +8,

e{ @ dujpd{ �+e{,+4� I +e{,,> +9,

�+e{, @ W > +:,
e{]
3

�+{,gI +{, @ j> +;,

�+{, � { iru dq| { 5 ^3> 4` > +<,

zkhuh irupxod +8, uhsuhvhqwv wkh jryhuqphqw remhfwlyh ixqfwlrq1 Krxvhkroghuv
zkrvh lqfrph { lv ohvv wkdq e{ sd| wd{ �+{, frqvxplqj {��+{,> zkloh ulfkhu wd{
sd|huv sxufkdvh d wd{ dyrlgdqfh vhuylfh sd|lqj sulfh W dqg frqvxplqj { � W
jrrg1 H{suhvvlrqv +90<, uhsuhvhqw wkh exgjhw frqvwudlqwv1 Irupxodv +9, dqg +:,
ghvfuleh wkh phfkdqlvp wkurxjk zklfk wkh djhqf| vhwv lwv sulfh/ zkloh htxdwlrq
+;, h{suhvvhv wkh qhfhvvlw| wr froohfw d fhuwdlq dprxqw ri jryhuqphqw uhyhqxh/
dqg frqglwlrq +<, vkrzv wkdw wkh wd{ ohyho fdqqrw eh kljkhu wkdq lqfrph1

L dp sduwlfxoduo| lqwhuhvwhg lq �qglqj dq xsshu olplw iru wkh jryhuqphqw*v
delolw| wr froohfw uhyhqxh1 Wkh pd{lpxp wd{ uhyhqxh J fdq eh irxqg lq htxd0
wlrqv +43� 45, dqg grhv qrw ghshqg rq krxvhkroghuv* suhihuhqfhv1

J @ pd{
�+=,

j+�+=,, @

e{]
3

�+{,gI +{,> +43,

vw= e{ @ dujpd{
{

�+{,+4� I +{,,> +44,

�+{, � {> iru dq| { 5 ^3> 4` +45,

516 Ulvn Qhxwudolw|

Lq wklv vxevhfwlrq/ L zloo frqvlghu d ulvn qhxwudo xwlolw| ixqfwlrq/ x+{, @ {= Vlqfh
wklv dvvxpswlrq grhv qrw rqo| vlpsoli| wkh prgho exw dovr doorzv ph wr fdwfk
wkh h�hfwv qrq0uhodwhg wr ulvn dyhuvlrq/ lw lv zruwk frqvlghulqj dv dq h{wuhph
dqg lqwhuhvwlqj fdvh1

Li wkh jryhuqphqw vhwv �+{, wr pd{lpl}h wkh dyhudjh xwlolw| ixqfwlrq/ zklfk
lv sursruwlrqdo wr diwhu0wd{ lqfrph/ irupxod +8, fdq eh vlpsol�hg dv +46,

pd{
�+=,

Z +{, @

e{]
3

+{� �+{,,gI +{, .

4]
e{

+{� W ,gI +{, @ +46,

@

4]
3

{gI +{,� j � W +4� I +e{,,=

<



H{suhvvlrq +46, vkrzv wkdw pd{lpl}lqj wkh vrfldo zhoiduh ixqfwlrq lv htxly0
dohqw wr plqlpl}lqj djhqf| uhyhqxh1 Wkhuhiruh/ sureohp +8, fdq eh uhzulwwhq dv
sureohp +47,

plq
�+=,

W +4� I +e{,, +47,

zkloh frqvwudlqwv +90<, uhpdlq xqfkdqjhg1

517 Vroxwlrq Xqghu Gl�huhqw Uhvwulfwlrqv

Wklv vhfwlrq surylghv wkh vroxwlrq wr sureohpv +47> 9� <,1

51714 Qr Uhvwulfwlrqv

Lw pljkw eh hdvlhu wr frqvlghu d gxdo sureohp/ zkhuh wkh jryhuqphqw �uvw ghflghv
krz odujh d sur�w/ p> lw zdqwv wr jlyh wr wkh djhqf|/ dqg wkhq pd{lpl}hv lwv
uhyhqxh fkrrvlqj wkh rswlpdo wd{ frgh �+{>p, iurp wkh vhw ri wd{ frghv/ wkhuhe|
surylglqj wkh djhqf| zlwk uhyhqxh p

�+=>p, @ dujpd{
�+=,> p+�,@p

j +�, = +48,

Vroylqj htxdwlrq +48,/ L frqvwuxfw j +p, @ j+�+=>p,,1 Iru dq| ohyho ri j> L
�qg wkh plqlpxp ydoxh ri p/ vxfk wkdw j+p, @ j= Wkrvh p> �+=>p,/ e{ zrxog
uhsuhvhqw wkh vroxwlrq wr dq ruljlqdo sureohp +47> 9� <,=

Qrz/ L zloo ghvfuleh wkh vroxwlrq wr d gxdo sureohp lq pruh ghwdlo1 Dffruglqj
wr frqglwlrqv +9, dqg +:,/ dq djhqf|*v lvrsur�w fxuyh lv uhsuhvhqwhg e| wkh
h{suhvvlrq p

4�I +{, > zkhuh p lv dq djhqf|*v sur�w1 Dffrxqwlqj iru uhvwulfwlrq

+<,/ wkh jryhuqphqw vkrxog wkxv vhw xs �+{, @ plq+{> p
4�I +{, , +vhh Iljxuh 4,1

Wkh djhqf| lv lqgl�huhqw wr zklfk srlqw e{ wr fkrrvh rq lwv lvrsur�w fxuyh/ zkloh
wkh jryhuqphqw suhihuv wkh odujhvw e{1

Dv d zlgho| dssolhg h{dpsoh/ ohw ph frqvlghu d fdvh zkhq wkh lvrsur�w fxuyh
grhv qrw furvv d 78 ghjuhh olqh pruh wkdq wzlfh 8 1 Ohw +{4> {5, eh doo vroxwlrqv
ri htxdwlrq { @ p

4�I +{, dqg {4 ? {5= Wkhq/ wkh kljkhvw ydoxh ri wkh jryhuqphqw

uhyhqxh htxdov j+p, @
{4U
3

{gI +{, .
{5U
{4

p
4�I +{,gI +{,> dqg lw pljkw eh vlpsol�hg

dv irupxod +4:,1

8Wklv lv wuxh iru d zlgh fodvv ri glvwulexwlrq ixqfwlrqv1 Iru h{dpsoh> li

8 �� n 28 �2 3 8 ��8 D fc +49,

wkh djhqf|*v lvrsur�w fxuyh lv frqyh{ dqg lw hlwkhu grhv qrw furvv/ wdqjhqwv ru furvvhv d
78 ghjuhh olqh dw wzr srlqwv1 Dowkrxjk dq lvrsur�w fxuyh lv qrw frqyh{ iru wkh orjqrupdo
glvwulexwlrq/ lw qhyhuwkhohvv furvvhv d 78 ghjuhh olqh dw wzr srlqwv1
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Iljxuh 5=

j+p, @

{4]
3

{gI +{, .p oq

�
4� I +{4,

4� I +{5,

�
= +4:,

Iljxuh 5 uhsuhvhqwv vroxwlrq +4:, judsklfdoo|1
Wkhuhiruh/ wkh rswlpdo wd{ frgh lq wkh dvvxpswlrq ri ulvn qhxwudolw| lv �+{, @

plq+{> p+j,
4�I +{, ,> zkhuh p+j, @ plq

j+p,@j
p1

Dgglwlrqdo uhvwulfwlrqv gr qrw sulqflsdoo| fkdqjh wkh dojrulwkp/ wkh| rqo|
prgli| ixqfwlrq j+p, e| dgglqj wkh fruuhvsrqglqj uhvwulfwlrq wr irupxod +48,1

Iljxuh 5 vkrzv wkdw d qrq0uhvwulfwhg jryhuqphqw zrxog wd{ wkh srruhvw lqgl0
ylgxdov yhu| khdylo|1 D wd{ frgh vkdshg olnh wkdw lq Iljxuh 5 frxog eh revhuyhg
lq Uxvvld/ zkhuh wdujhw uhyhqxh zdv wrr kljk lq 4<<8 0 4<<</ zkhq wkh Uxvvldq
lqfrph wd{ frgh kdg �yh gl�huhqw eudfnhwv1 Dowkrxjk irupdoo| surjuhvvlyh/ wkh
iuhtxhqw xvdjh ri zdjh dqg shqvlrq duuhduv frxog eh lqwhusuhwhg dv d khdylhu
wd{ iru wkh srru1

51715 Surjuhvvlyhqhvv dqg Pdujlqdo Wd{ Uhvwulfwlrqv

Doo wkh orjlfv lq wklv vxevhfwlrq lv dssolfdeoh xqghu wkh dvvxpswlrq ri frqyh{lw|
ri djhqf|*v lvrsur�w fxuyh1 L zloo qrz frqvlghu wkh fdvh zkhq wkh jryhuqphqw

44



lv irufhg wr vhw d surjuhvvlyh wd{ iru vrph srolwlfdo uhdvrq1 Xqghu wklv uh0
vwulfwlrq/ wkh jryhuqphqw vkrxog xvh d sursruwlrqdo wd{ iru krxvhkroghuv zkrvh
lqfrph lv ohvv wkdq {w> zkhuh {w

9 lv wkh lqfrph ohyho fkdudfwhul}hg e| htxlyd0
ohqfh ehwzhhq pdujlqdo dqg dyhudjh wd{ udwhv1 Iru wkrvh shrsoh zkrvh lqfrph
lv odujhu wkdq {w>

: wkh wd{ ohyho vkrxog eh wkh vdph dv lq wkh suhylrxv fdvh=
�+{, @ plq+{> p

4�I +{, ,1

Wkh ydoxh ri {w lv vkrzq lq wkh qh{w fdofxodwlrq1 Ohw � eh wkh dyhudjh wd{
udwh iru shrsoh zkrvh lqfrph lv ohvv wkdq {w

� @
p

4� I +{w,
@{w= +4;,

Dw wkh vdph wlph/ � lv htxdo wr d pdujlqdo wd{ udwh dqg suhvhqwv d vorsh ri wkh
djhqf|*v lvrsur�w fxuyh dw srlqw {w

� @
p

+4� I +{w,,
5 � I

3+{w,= +4<,

Htxdwlrqv +4;, dqg +4<, gh�qh {w

{wI
3+{w, @ 4� I +{w,= +53,

Li d krxvhkroghu kdv wkh rswlrq wr wkurz dzd| klv lqfrph/ wkhq wkh jryhuq0
phqw kdv dq dgglwlrqdo uhvwulfwlrq= wkh pdujlqdo wd{ udwh vkrxog qrw h{fhhg 41
Ixuwkhu/ L zloo frqvlghu wklv uhvwulfwlrq dv jlyhq1 Qrz/ wkh euhdngrzq srlqw ri
lqfrph e{ lv htxdo wr {pu> irxqg e| wkh frqglwlrq wkdw pdujlqdo wd{ lv htxdo wr
rqh/ lq rwkhu zrugv/ {pu lv d srlqw zkhuh wkh djhqf|*v lvrsur�w fxuyh kdv d 78
ghjuhh vorsh

g

g{

�
p

4� I +{pu,

�
@

pI 3+{pu,

+4� I +{pu,,
5 @ 4= +54,

Jlyhq erwk uhvwulfwlrqv/ d jryhuqphqw uhyhqxh lv fdofxodwhg dv j+p, @
{w

�
U
3

{gI +{,.
{puU
{w

p
4�I +{,gI +{,> ru pruh vlpso|=

j+p, @
p

{w +4� I +{w,,

{w]
3

{gI +{, .p oq

�
4� I +{w,

4� I +{pu,

�
= +55,

Iljxuh 6 jlyhv d judsklfdo looxvwudwlrq1

9Khuh/ L vkrxog phqwlrq dq lqwhuhvwlqj surshuw| ri %|c zklfk zrxog eh d �euhdngrzq�
srlqw iru dq| sursruwlrqdo wd{ frgh lqghshqghqw lq wkh wd{ udwh1 Lw phdqv wkdw li dyrlgdqfh lv
frvwohvv/ d fkdqjh ri wkh udwh lq wkh sursruwlrqdo wd{ frgh zrxog qrw d�hfw dyrlgdqfh ehkdylru/
exw wkh dyrlgdqfh sulfh/ dqg wkh orvv iru wkh hfrqrp| zrxog eh sursruwlrqdo wr wkh wd{ udwh
dqg wd{ uhyhqxh1

:Dowkrxjk/ vxfk %| pd| qhlwkhu h{lvw qru eh xqltxh lq jhqhudo/ exw doo wkh ixuwkhu uhdvrqlqj
duh wuxh iru wkh fdvh ri orjdulwkplf glvwulexwlrq ru zkhq wkh djhqf|*v lvrsur�w fxuyh lv frqyh{
rq wkh lqwhuydo d%�(%2o� Wkh frqyh{lw| ri d fxpxodwlyh glvwulexwlrq ixqfwlrq rq wklv lqwhuydo lv
vx!flhqw frqglwlrq iru wkh frqyh{lw| ri dq lvrsur�w fxuyh1 Wklv iroorzv iurp frqglwlrq +49,1
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Progressiveness and marginal tax < 1
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Iljxuh 6=

Dsshqgl{ ; surylghv d ghwdlohg vroxwlrq iru d xqlirup glvwulexwlrq xqghu
gl�huhqw uhvwulfwlrqv1

518 D Glvfuhwh Fdvh

Lq uhdolw|/ wkh lqirupdwlrq derxw lqfrph glvwulexwlrq kdv qhyhu ehhq froohfwhg
zlwk shuihfw suhflvlrq1 Lqfrph vwdwlvwlfv vhsdudwh vrflhw| lqwr derxw 53 jurxsv/
glvwlqjxlvkhg e| wkhlu uhvshfwlyh lqfrph ohyhov1 Vxfk dssur{lpdwlrq jlyhv d
uhdvrq iru frqvlghulqj d glvfuhwh lqfrph hfrqrp|1

51814 Irupdol}dwlrq

Wkhuh duhQ lqfrph jurxsv lq dq hfrqrp|/ zkhuh {l> � l/ ql uhsuhvhqw wkh lqfrph/
wkh wd{ ohyho dqg wkh vl}h ri jurxs l> uhvshfwlyho|1

Djhqf| sureohp1 Ohw wkh jurxsv eh vruwhg e| d wd{ ohyho1 Wkh rswlpdo
srolf| iru wkh djhqf| lv wr fkrrvh d sulfh W @ � l�

l� @ pd{

;?=l = dujpd{
3C� l �[

m�l

qm

4D<@> = +56,
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Jryhuqphqw uhyhqxh1 Irupxod +56, gh�qhv d jryhuqphqw uhyhqxh fdofx0
odwhg e| h{suhvvlrq +57,

j @
[
m?l�

qm�m = +57,

Glvwulexwlrq I +{, lv qr orqjhu frqwlqxrxv 0 dqg wkh dvvxpswlrqv ri Sursr0
vlwlrq 4 duh ylrodwhg1 Lw pljkw eh wkh fdvh wkdw wkh rswlpdo wd{ frgh lv qrw
qrq0ghfuhdvlqj1

H{dpsoh 5 �Zkhq d qrq0prqrwrqlf wd{ frgh pxvw eh lpsohphqwhg

wr lqfuhdvh d uhyhqxh�*

Dq hfrqrp| frqvlvwv ri 6 jurxsv zlwk vl}hv 7/ 5 dqg 4 dqg lqfrph ohyhov 3=6>
3=7 dqg 41 Wkh pd{lpdo jryhuqphqw uhyhqxh fdq eh froohfwhg zlwk wd{ ohyhov
4@8> 4@:> dqg 4=

6 Lqhtxdolw| dqg Wd{ Uhyhqxh

Lq wklv vhfwlrq L lqyhvwljdwh wkh uhodwlrqvkls ehwzhhq lqhtxdolw| dqg wd{ uhyhqxh
froohfwlrq1 Iluvw/ L vkrz wkdw wd{ uhyhqxh dv d shufhqwdjh ri wrwdo lqfrph jurzv
zlwk lqhtxdolw| lq dvvxpswlrq ri orjqrupdo glvwulexwlrq li wkh jryhuqphqw vhwv
suredwlrqdo wd{ frgh1 Wkhq L frqvlghu wkh hfrqrp| zkhuh jryhuqphqw lv xqdeoh
wr froohfw wdujhw uhyhqxh dqg wulhv wr froohfw dv pxfk dv srvvleoh1 Dorqj wkh
zd|/ L vkrz wkh lqh!flhqf| ri vxfk d srolf|= vpdoo ghfuhdvh lq wdujhw uhyhqxh
frpsduh wr wkh pd{lpxp dydlodeoh doorzv wkh krxvhkroghuv wr vdyh odujh lqfrph
sduw iurp ehlqj sdlg iru wkh wd{ dyrlgdqfh vhuylfhv1 Ilqdoo|/ L ghprqvwudwh wkdw
kljkhu lqhtxdolw| orzhu �frvw ri ixqgv�1 Lq rwkhu zrugv/ li lqhtxdolw| lv eljjhu/
lqfuhdvlqj lq wdujhw uhyhqxh ohdgv wr wkh orzhu lqfuhdvlqj lq krxvhkroghuv* orvhv
gxh wr sd|lqj iru wd{ dyrlgdqfh vhuylfhv1

614 Wkh Srvvlelolw| ri Srvlwlyh Fruuhodwlrq Ehwzhhq Wd{

Uhyhqxh dqg Lqhtxdolw| Xqghu Vwdeoh Wd{ Frgh1

Iluvw/ ohw ph surylgh vw|ol}hg idfwv revhuyhg lq wkh XV hfrqrp|1

Iljxuh 7 vkrzv d srvlwlyh fruuhodwlrq ehwzhhq wkh Jlql frh!flhqw dqg wd{
uhyhqxh; ehiruh dqg diwhu wkh Hfrqrplf Uhfryhu| Wd{ Dfw lpsrvhg lq 4<;51
Vxfk d uhodwlrq pljkw eh h{sodlqhg e| wkh zloolqjqhvv ri wkh jryhuqphqw wr
uhglvwulexwh pruh zkhq lqhtxdolw| jurzv1 Wklv h{sodqdwlrq uhtxluhv d srvlwlyh
fruuhodwlrq ehwzhhq lqhtxdolw| dqg qrq0lqwhuhvw jryhuqphqw h{shqglwxuh/ zklfk

;Wkh gdwd iru wkh Jlql frh!flhqw duh wdnhq iurp wkh Xqlwhg Qdwlrq Xqlyhuvlw| gdwh edvh1
kwws=22zzz1zlghu1xqx1hgx2zllg2zllg1kwp1 L fkrrvh Idplo| dv wkh Uhihuhqfh Xqlw/ dqg Eudq0
grolql 4<<; dv wkh vrxufh1 Wkh gdwd uhsuhvhqw wkh lqhtxdolw| ri prqhwdu| lqfrph1
LPI= Jryhuqphqw Ilqdqfldo Vwdwlvwlfv lv d vrxufh iru exgjhw lqglfdwruv1
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 before and after the Economic Recovery Tax Act 
imposed in 1982

Stylized facts: US

Gini vs  non-interest
expenditure: US 1972-1982
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Gini vs Taxes on income, profits, 
& capital gains: US 1972-1982
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Gini vs Taxes on income, profits, 
& capital gains: US 1983-1996
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Iljxuh 7=
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Gove rnm e nt Re ve nue  a nd Age ncy Profit: 

13 pe rce nt proportiona l ta x
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Iljxuh 8=

kdv ehhq revhuyhg gxulqj 4<:504<;51 Wkh uhodwlrq kdv wkhq ehhq qhjdwlyh vlqfh
wkh jryhuqphqw kdv xvhg uhyhqxh wr uhgxfh rxwvwdqglqj ghew1 P| sdshu surylghv
dq dgglwlrqdo h{sodqdwlrq/ vkrzlqj wkdw wd{ uhyhqxh dv d shufhqwdjh ri JGS
pljkw jurz zlwk lqhtxdolw| zkhq wkh wd{ frgh lv qrw vljql�fdqwo| fkdqjhg1 Wr
vkrz wklv/ ohw ph frqvlghu d  dw wd{ udwh lq dq hfrqrp| zlwk orjqrupdo lqfrph
glvwulexwlrq1

Iljxuh 8 looxvwudwhv wkh jurzlqj jryhuqphqw uhyhqxh/ dqg wkh ghfuhdvlqj
djhqf| sur�w zlwk lqhtxdolw| xqghu wkh vwdeoh  dw wd{ udwh1

615 Zkhq Wkh Jryhuqphqw Pd{lpl}hv Lwv Uhyhqxh

Qrz/ L zloo vkrz wkdw wkh jryhuqphqw frxog qrw vxuylyh lq dq hfrqrp| zlwk
vpdoo lqhtxdolw| li wd{ dyrlgdqfh lv frvwohvv1 Wklv lv lqwxlwlyho| xqghuvwdqgdeoh>
zkdwhyhu wd{ wkh jryhuqphqw vhwv/ wkh djhqf| zrxog dvn iru d voljkwo| orzhu
sulfh W iru lwv vhuylfh/ dqg doo krxvhkroghuv zrxog dyrlg sd|lqj wkh wd{1 Lq
dq hjdolwduldq zruog zlwk frvwohvv dyrlgdqfh/ wkh jryhuqphqw vkrxog fkdujh qr
wd{ dw doo/ vlqfh krxvhkroghuv zrxog vx�hu iurp d orvv ri lqfrph htxdo wr wkh
wd{ ohyho/ exw wkh| zrxog qrw ehqh�w iurp wkh frqvxpswlrq ri dq| sxeolf jrrgv
surylghg e| wkh jryhuqphqw/ wkh uhyhqxh ri zklfk zrxog eh }hur1 Li wkh hfrqrp|
lv hjdolwduldq dqg wkh djhqf| kdv }hur frvwv/ doo dwwhpswv e| wkh jryhuqphqw wr
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Lognormal distribution, Gini=0.01
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Iljxuh 9=

lqfuhdvh wkh wd{ uhyhqxh zrxog rqo| ohdg wr odujhu djhqf| sur�wv1 Dowkrxjk wkh
dujxphqwv L xvh iru dq hjdolwduldq fdvh fdq dovr eh dssolhg wr dq hfrqrp| zlwk
shuihfw frqfhqwudwlrq/ wkhuh duh wzr sduwlfxodu glvwulexwlrqv iru zklfk L �qg wkdw
wkh jryhuqphqw lv deoh wr froohfw odujh uhyhqxhv zkhq wkh Jlql lqgh{ lv kxjh/
zkloh wd{ froohfwlrq uhpdlqv qhjoljleoh li lqhtxdolw| lv vpdoo1

Zkhq dq hfrqrp| kdv d vpdoo lqhtxdolw|/ wkh jryhuqphqw fdq froohfw d vpdoo
wd{ uhyhqxh/ jlylqj vrph sur�w wr wkh djhqf|1 Wklv sur�w ghshqgv rq wkh vkdsh
ri wkh glvwulexwlrq ixqfwlrq I +{, dqg wkh jryhuqphqw wdujhw uhyhqxh/ j1 Iljxuh
9 uhsuhvhqwv wkh �Djhqf| sur�w2jryhuqphqw uhyhqxh� judsk iru orjqrupdo dqg
I +{, @ {� glvwulexwlrqv zlwk Jlql@31341

Li wkh jryhuqphqw wulhv wr froohfw dv pxfk uhyhqxh dv srvvleoh/ idflqj lqfrph
glvwulexwlrq I +{, @ {� > wkh djhqf| sur�w zrxog eh qhduo| ;:( ri wrwdo lqfrph1
Lq wkh fdvh ri orjqrupdo glvwulexwlrq/ lw zrxog eh txlwh orz +61;(,1 Wkh pd{0
lpxp jryhuqphqw uhyhqxh lv vpdoo lq erwk fdvhv= 31<( iru srzhu glvwulexwlrq
dqg 41;( iru orjqrupdo glvwulexwlrq +vhh �jxuhv 9 dqg :,1 Iljxuh : vxssruwv
wkh lghd wkdw pd{lpl}lqj wkh froohfwhg uhyhqxh pljkw eh d yhu| luudwlrqdo sro0
lf|/ vlqfh wkh jryhuqphqw frxog vdyh kdoi wkh qdwlrqdo lqfrph iurp jrlqj wr wkh
djhqf| e| uhgxflqj wkh wdujhw wd{ uhyhqxh e| ohvv wkdq 3138( 1

61514 Wkh Glvwulexwlrq I +{, @ {� +�srzhu� glvwulexwlrq,

Wklv vxevhfwlrq zloo frqvlghu dq hfrqrp| zlwk d fxpxodwlyh glvwulexwlrq I +{, @
{� > qrupdol}hg lq vxfk d zd| wkdw wkh lqfrph ri wkh ulfkhvw shuvrq htxdov 41
Ixuwkhu/ L zloo fdoo wklv d �srzhu� glvwulexwlrq1 Sdudphwhu � lv wkh phdvxuh
ri lqhtxdolw| iru �srzhu� glvwulexwlrq1 Wkh orzhu lv �> wkh odujhu lv lqfrph

4:



Power distribution, Gini=0.01
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Iljxuh :=

frqfhqwudwlrq lq wkh hfrqrp|1 Li � @ 3/ doprvw doo lqglylgxdov kdyh }hur lqfrph
exw wkh ulfkhvw rqh kdv dq lqfrph htxdo wr 4> zklfk phdqv shuihfw frqfhqwudwlrq1
Li � @4> doprvw doo lqglylgxdov kdyh dq lqfrph htxdo wr 4> zklfk phdqv htxdolw|1
Wkh fruuhvsrqghqw Jlql frh!flhqw lv uhsuhvhqwhg e| irupxod +58,

Jlql @ 4� 5

4]
3

O+q,gq @ 4�
5

5 . 4
�

@
4

4 . 5�
= +58,

Wkh jryhuqphqw*v delolw| wr froohfw d wd{ jurzv zlwk wkh Jlql lq0
gh{1 Vroylqj wkh sureohp qxphulfdoo|/ L irxqg wkdw wkh pd{lpxp dprxqw wkh
jryhuqphqw fdq froohfw jurzv zlwk lqhtxdolw|> vhh �jxuh ;1

Lqh!flhqf| uhodwhg wr dyrlgdqfh ghfuhdvhv zlwk lqhtxdolw|1 L kdyh
irxqg wkdw djhqf| sur�w ghfuhdvhv zlwk lqhtxdolw|/ zkhq wkh jryhuqphqw pd{0
lpl}hv uhyhqxh/ dv vkrzq e| �jxuh <1 D surjuhvvlyhqhvv uhvwulfwlrq lqfuhdvhv
djhqf| sur�w li wkh wdujhw jryhuqphqw uhyhqxh uhpdlqv xqfkdqjhg/ dqg lw dovr
uhgxfhv wkh pd{lpxp dprxqw wkh jryhuqphqw lv deoh wr froohfw1

Krxvhkroghuv* diwhu wd{2dyrlgdqfh lqfrph lv odujhu zkhq wkh jry0
huqphqw lv qrw uhvwulfwhg e| surjuhvvlyhqhvv1 Wkh wrwdo dprxqw wkdw krxvh0
kroghuv vkrxog sd| erwk wr wkh jryhuqphqw dqg wkh djhqf| lv orzhu zkhq wkh
jryhuqphqw lv qrw uhvwulfwhg e| surjuhvvlyhqhvv/ dv vkrzq lq �jxuh 431
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Maximum Government revenue: Power distribution
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Iljxuh ;=

Agency profit when the Government maximazes tax revenue
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Income extracted from housholders, when the Government 
maximizes revenue:   Power distribution
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Iljxuh 43=

61515 Orjqrupdo Glvwulexwlrq

Orjqrupdolw| lv wkh prvw frpprq dvvxpswlrq iru lqfrph glvwulexwlrq dqg lv
wkhuhiruh ri lqwhuhvw1 Li { kdv d orjqrupdo glvwulexwlrq/ { @ h{s+},> zkhuh } lv
qrupdoo| glvwulexwhg= } �Q+d> �,> wkhq wkh Jlql frh!flhqw frxog eh fdofxodwhg
lq irupxod +59,

Jlql @ 4� 5

� �s
5]

�4

Q+3> 4, @

�s
5]

� �s
5

Q+3> 4,= +59,

Iljxuh 44 ghprqvwudwhv wkh uhodwlrqvkls ehwzhhq jryhuqphqw uhyhqxh dqg
djhqf| sur�w iru d orjqrupdo glvwulexwlrq zlwk Jlql @ 3=66=

Zkhq wkh jryhuqphqw pd{lpl}hv d uhyhqxh/ lwv froohfwlrq lqfuhdvhv zlwk
lqhtxdolw| dv lq wkh fdvh ri �srzhu� glvwulexwlrq/ zkloh djhqf| sur�w kdv d sulq0
flsdoo| gl�huhqw vkdsh= lw lv qrw vwulfwo| ghfuhdvlqj/ diwhu dfklhylqj d pd{lpxp
ohyho zkhq wkh Jlql lqgh{ lv htxdo wr 57(/ lw idoov1

Wkh wrwdo dprxqwv froohfwhg iurp krxvhkroghuv e| erwk wkh djhqf| dqg wkh
jryhuqphqw jurz zlwk lqhtxdolw|/ exw wkh| duh orzhu zkhq wkh jryhuqphqw kdv
d surjuhvvlyhqhvv uhvwulfwlrq1 Wklv lv gxh wr wkh idfw wkdw vxfk d uhvwulfwlrq
udlvhv djhqf| sur�w e| uhodwlyho| vpdoo dprxqwv/ frpsduhg wr wkh uhgxfwlrq lq
jryhuqphqw uhyhqxh froohfwlrq1 Xqghu orjqrupdolw|/ wkh djhqf| uhfhlyhv ohvv
sur�w li wkh Jlql lqgh{ lv vpdoohu wkdq xqghu �srzhu� glvwulexwlrq1

Iljxuh 45 suhvhqwv wkh vkdshv ri jryhuqphqw uhyhqxh/ djhqf| sur�w/ dqg wkh
vxp ri erwk/ ghshqglqj rq wkh Jlql lqgh{/ lq wkh fdvh ri orjqrupdo glvwulexwlrq
zkhq wkh jryhuqphqw froohfwv wkh pd{lpxp uhyhqxh1
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Lognormality. Gini =,33 (as for uniform distribution) 
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Iljxuh 44=

Lognormal distribution.    Government maximizes revenue

0%

10%

20%

30%

40%

50%

60%

70%

1% 6% 11
%

16
%

21
%

26
%

31
%

36
%

41
%

46
%

51
%

56
%

61
%

66
%

71
%

76
%

81
%

86
%

91
%

96
%

Gini coefficient

as
 %

  o
f t

ot
al

 in
co

m
e

Government
Government (progressiveness)
Agency
Agency (progressiveness)
Total
Total (progressiveness)

Iljxuh 45=

54



Agency Profit: Lognormal distribution
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616 Zkhq wkh Jryhuqphqw Fdq Froohfw Pruh wkdq Wdujhw1

Zkhq wkh jryhuqphqw fdq froohfw pruh wkdq lwv wdujhw/ lqh!flhqf| uhodwhg wr
dyrlgdqfh idoov gudvwlfdoo|1 Iljxuhv 46 dqg 47 vkrz zkdw kdsshqv zkhq wkh jry0
huqphqw ehfrphv deoh wr froohfw d wdujhw uhyhqxh xqghu vrph udwh ri lqhtxdolw|1
Wkh wudqvlwlrq iurp wkh vwdwh zkhq wkh jryhuqphqw froohfwv dv pxfk dv srv0
vleoh wr wkh vlwxdwlrq zkhq d wdujhw uhyhqxh frxog eh dfklhyhg/ gudpdwlfdoo|
ghfuhdvhv wkh sur�w ri dq djhqf|/ zklfk lv frqvlghuhg dv d orvv iru wkh hfrqrp|1
Wkh fuxfldo wxuqv wr ghfuhdvlqj wuhqgv fruuhvsrqg wr wkdw wudqvlwlrq srlqw1

Iljxuhv 46 dqg 47 dovr vkrz wkdw lw lv qrw rqo| lpsruwdqw wr nqrz wkh Jlql
lqgh{/ exw dovr wkh irup ri glvwulexwlrq/ lq rughu wr hvwlpdwh wkh wrwdo orvv iru dq
hfrqrp| zkhq wkh jryhuqphqw lv fodlphg wr vhw d surjuhvvlyh wd{1 Lq wkh fdvh ri
�srzhu� glvwulexwlrq/ wkh orvv lv odujhu wkdq lq orjqrupdo rqh1 Pruhryhu/ kljkhu
lqhtxdolw| lpsolhv orzhu pdujlqdo frvw ri dgglwlrqdo uhyhqxh1 Lq rwkhu zrugv/
jryhuqphqw*v ghflvlrq wr lqfuhdvh uhyhqxh lv ohvv sur�wdeoh iru wkh djhqf| zkhq
lqhtxdolw| lv kljk1 Iljxuh 48 ghprqvwudwhv wklv1

Wr frqfoxgh/ L zdqw wr uhshdw wkdw d kljk ohyho ri lqhtxdolw| lv sur�wdeoh
iru wkh jryhuqphqw dqg xqsur�wdeoh iru wkh djhqf|1 Lq d ulvn0qhxwudo zruog/
lqhtxdolw| wkxv pdnhv vrflhw| ehwwhu r�/ ehfdxvh glvsdulw| doorzv wkh jryhuqphqw
wr froohfw pruh uhyhqxh ru jlyh wkh djhqf| ohvv sur�w xqghu wkh vdph uhyhqxh
ohyho1

7 Zkhq dq Dyrlgdqfh Vxsso| lv Frvwo|

L zloo qrz h{whqg p| dqdo|vlv e| lqwurgxflqj d srvlwlyh frvw f shu lqglylgxdo
wr wkh djhqf|*v whfkqrorj|/ zklfk pd| dovr ghvfuleh wkh frvwo| dffhvv wr dq
dyrlgdqfh vhuylfh1 Iroorzlqj wkh orjlf ri Vhfwlrq 517/ lw fdq eh irxqg wkdw dq
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Agency Profit : Power distribution
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The growth of agency's profit when 

government increases a revenue target 

from 1% of GDP to 2% of GDP
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djhqf|*v lvrsur�w fxuyh lv looxvwudwhg e| irupxod +5:,=

p

4� I +{,
. f= +5:,

Dqrwkhu rswlrq= qr lqh!flhqf| gxh wr dyrlgdqfh1 Li wkh dyrlgdqfh frvw/
f> lv uhodwlyho| odujh frpsduhg wr wkh wdujhw uhyhqxh j> wkh jryhuqphqw frxog
vhw d wd{ ohyho orzhu wkdq wkh djhqf| frvw iru doo krxvhkroghuv1 Lq wkdw fdvh/ dq
hfrqrp| zrxog rshudwh zlwkrxw orvv/ vlqfh wkh djhqf| frxog qrw pdnh dq| sur�w1
Wkh pd{lpxp dprxqw wkh jryhuqphqw frxog froohfw/ zkhq jlylqj qrwklqj wr
wkh djhqf|/ fruuhvsrqgv wr wkh wd{ frgh lq irupxod +5;,=

�+{, @
{ li { ? f
f li { � f

= +5;,

Lq wklv fdvh/ jryhuqphqw uhyhqxh lv fdofxodwhg e| irupxod +5<,=

jf @

f]
3

{gI +{, . +4� I +f,,f= +5<,

Li jf A j> wkh jryhuqphqw grhv qrw qhhg wr jlyh dq|wklqj wr wkh djhqf|/ zkloh
lq fdvh ri d vpdoo frvw/ wkh jryhuqphqw pljkw suhihu wr froohfw pruh uhyhqxh e|
wd{lqj vrpherg| e| pruh wkdq wkh dyrlgdqfh frvw1 Lq wkh odwwhu fdvh/ wkh
rswlpdo wd{ frgh lv suhvhqwhg lq irupxod +63,1

�+{, @ plq+{>
p

4� I +{,
. f, +63,

Wzr dowhuqdwlyh wd{ frghv/ jlyhq lq irupxod +63, dqg irupxod +5;,/ duh looxv0
wudwhg lq �jxuh 49 1

Wkh jryhuqphqw pljkw suhihu wkh �uvw fkrlfh rqo| li duhd D> phdvxuhg e|
gI / lv odujhu wkdq duhd E1

Lq d orz0frvw fdvh/ E lv vpdoohu wkdq D dqg wkh vkdsh ri wkh wd{ frgh +63,
orrnv yhu| vlplodu wr d }hur0frvw fdvh/ exw wkh jryhuqphqw lv deoh wr froohfw pruh
wd{/ jlylqj wkh djhqf| wkh vdph uhyhqxh/ vlqfh wkh djhqf|*v lvrsur�w fxuyh lv
pruh idyrudeoh iru wkh jryhuqphqw1

Zkhq dq Dyrlgdqfh Frvw ghshqgv rq Jryhuqphqw hqirufhphqw1 Iro0
orzlqj Dwnlqvrq dqg Vwljolw} ^6` dqg Vohpurg ^55`/ L zloo lqwurgxfh d srvlwlyh
uhodwlrq ehwzhhq dq djhqf| frvw f @ f+h, dqg jryhuqphqw h{shqglwxuhv rq hq0
irufhphqw/ h1 H{whqglqj wkh jryhuqphqw sureohp +8� <,/ wkh iroorzlqj irupxodv
+64� 66, duh rewdlqhg=
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Two tax codes when the cost is positive 
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e{]
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e{

x+{� W ,gI +{,> vw = +64,

e{]
3

�+{,gI +{, @ j . h> +65,

e{ @

+
dujpd{

{
^�+{,� f+h,` � +4� I +{,,> li <{> �+{, A f+h,

4> rwkhuzlvh

,
+66,

Li wkh jryhuqphqw lv qrw h!flhqw +f+h, grhv qrw jurz txlfno| hqrxjk,/ wkh
rswlpdo srolf| pljkw eh qrw wr vwuxjjoh djdlqvw wkh djhqf| dw doo +h @ 3,1

8 Dssolfdwlrqv

Lq wklv vhfwlrq/ L zloo ghprqvwudwh wkdw ghvslwh lwv vlpsolflw|/ wkh prgho frxog eh
dssolhg wr d zlgh udqjh ri hfrqrplf lvvxhv/ vxfk dv wd{ uhirup dqg lppljudwlrqdo
dqg uhjlrqdo srolflhv1

58



814 Wd{ Edvh Eurdghqlqj dv d Phdvxuh ri Lqfuhdvlqj Uhy0

hqxh

Wklv vxevhfwlrq h{dplqhv li/ dqg zkhq/ wd{ edvh eurdghqlqj ohdgv wr lpsuryhg
wd{ uhyhqxh froohfwlrq1 Wkhuh lv d odujh dprxqw ri olwhudwxuh glvfxvvlqj wd{ edvh
eurdghqlqj yhuvxv wd{ udwh lqfuhdvhv1 Lq sduwlfxodu/ Edhu dqg Vloydql ^8` dujxh
wkdw wkh vlpsol�fdwlrq ri d wd{ v|vwhp/ lqfoxglqj d edvh eurdghqlqj dqg wkh
uhgxfwlrq ri h{hpswlrqv/ pdnhv dgplqlvwudwlrq pxfk hdvlhu dqg lqfuhdvhv wkh
ohyho ri frpsoldqfh1 Pruhryhu/ dffruglqj wr Sloodulvhwwl ^4<`/ wkh frpsoh{lw| ri
wd{ frghv dqg kljk wd{ udwhv frxog dovr uhvxow lq fruuxswlrq1

Vrph rwkhu vwxglhv dujxh djdlqvw wd{ edvh eurdghqlqj1 Iru h{dpsoh/ Sljjrww
dqg Zkdooh| ^53` vkrz wkdw wkh Fdqdgldq YDW edvh eurdghqlqj rq frpprglwlhv
dqg vhuylfhv/ zklfk duh gl!fxow wr wd{ zkhq surylghg e| vpdoo vfdoh vxssolhuv/
lqgxfhg vxevwlwxwlrq lqwr uhodwlyho| lqh!flhqw krxvhkrog surgxfwlrq/ dqg vwlp0
xodwhg xqghujurxqg dfwlylwlhv1

P| prgho frqvlghuv wkh h�hfwv ri wd{ edvh eurdghqlqj uhodwhg wr wkh fkdqjh
lq edvh glvwulexwlrq dqg wkh dgmxvwphqw ri wkh dyrlgdqfh sulfh1 L zloo looxvwudwh
wkdw wd{ edvh eurdghqlqj kdv dw ohdvw wzr lqgluhfw h�hfwv1 Wkh �uvw/ uhodwhg wr
wkh fkdqjh lq wkh wd{ edvh glvwulexwlrq ixqfwlrq/ frxog fdxvh erwk jurzwk dqg
uhgxfwlrq lq froohfwlqj uhyhqxh1 Wkh vhfrqg uhodwhv wr dq dyrlgdqfh frvw zklfk
pljkw lqfuhdvh diwhu wkh wd{ edvh eurdghqlqj1

81414 Zkhq dq Dyrlgdqfh Frvw grhv qrw Ghshqg rq Wd{ H{hpswlrqv

Wd{ edvh eurdghqlqj pljkw ohdg wr d fkdqjh lq wkh wd{ edvh glvwulexwlrq ixqfwlrq/
fdxvlqj d uhgxfwlrq lq wkh jryhuqphqw*v delolw| wr froohfw d wd{ uhyhqxh1

D qhz lqfrph vrxufh dv d wd{ vxemhfw1 Wkh �uvw w|sh ri wd{ edvh
eurdghqlqj lv fduulhg rxw e| lqfoxglqj d qhz lqfrph vrxufh lq wkh wd{ edvh1
H{dpsoh 6 suhvhqwv d fdvh zkhuh vxfk d srolf| ohdgv wr ghfuhdvlqj uhyhqxh1

H{dpsoh 6 �Zkhq wkh wd{ ri d qhz lqfrph vrxufh ohdgv wr ghfuhdvlqj

wd{ uhyhqxh�

Ohw ph frqvlghu dq hfrqrp| zlwk wzr vrxufhv ri lqfrph= iduplqj { dqg
�vklqj |/ zklfk pljkw eh lqwhughshqghqw> wkh h{wuhph fdvh lv zkhq |l @ 4 � {l
iru dq| krxvhkroghu l= Lqlwldoo|/ wkh jryhuqphqw rqo| wd{hg iduplqj lqfrph {l/
wkhuhe| judqwlqj �vklqj lqfrph |l d wd{ h{hpswlrq1 Wd{ edvh eurdghqlqj phdqv
wkdw wkh jryhuqphqw ghflghv wr wd{ wrwdo lqfrph }l @ {l . |l @ 41 Lq wklv
sduwlfxodu fdvh/ wd{ edvh eurdghqlqj ohdgv wr frpsohwh wd{ dyrlgdqfh dqg }hur
wd{ uhyhqxh1

D qhz wd{ sd|hu1 Wkh vhfrqg w|sh ri wd{ edvh eurdghqlqj dsshduv zkhq
wkh jryhuqphqw dggv dqrwkhu/ qhz krxvhkroghu/ dv d wd{ vxemhfw1 Wklv lqyroyhv
qr ulvn dv orqj dv wkh jryhuqphqw fdq glvwlqjxlvkhg klp e| lqfrph ohyho1 Rwk0
huzlvh/ d qhz wd{ vxemhfw pljkw fdxvh d ghfuhdvh lq wd{ uhyhqxh1
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H{dpsoh 7 �Zkhq d qhz wd{ sd|hu fdxvhv d uhgxfwlrq lq wd{ uhy0

hqxh�

Ohw dq lqlwldo hfrqrp| frqvlvw ri hljkw krxvhkroghuv/ zlwk lqfrphv 4> 4@7>
4@7> 4@7> 4@;> 4@;> 4@;> dqg 4@;> uhvshfwlyho| Wkh jryhuqphqw fdq vhw d wd{ frgh
h{dfwo| htxdo wr wkh lqfrph1 Lq wklv fdvh/ rqo| wkh ulfkhvw krxvhkroghu zrxog
dyrlg wd{/ li vshqglqj klv wrwdo lqfrph lq sd|phqw iru dyrlgdqfh vhuylfh1 Wrwdo
jryhuqphqw uhyhqxh zrxog eh 6

7 . 7
; @ 43

; @ 783
78�; 1

Ohw d qhz lqglylgxdo zlwk lqfrph 4@7 eh lqfoxghg dv d wd{ vxemhfw1 Wkh
jryhuqphqw frxog qrw wd{ wkh srruhvw dw pruh wkdw 4@</ rwkhuzlvh 4@< zrxog
eh dq dyrlgdqfh sulfh dqg doo krxvhkroghuv zrxog dyrlg sd|lqj wd{1 Iru wkh
vdph uhdvrq/ wkh jryhuqphqw frxog qrw wd{ phglxp0lqfrph krxvhkroghuv dw
pruh wkdq 4@8/ zklfk phdqv wkdw wrwdo jryhuqphqw uhyhqxh frxog qrw h{fhhg
7
8 . 7

< @ 89
78 @ 77;

78�; / zklfk lv orzhu wkdq suhylrxvo|1

Wd{ udwh uhgxfwlrq dv d qhfhvvdu| frpsohphqw wr wd{ edvh eurdg0
hqlqj1 H{dpsoh 7 dovr ghprqvwudwhv wkh qhfhvvlw| wr ghfuhdvh wkh wd{ ohyhov
wrjhwkhu zlwk wd{ edvh eurdghqlqj1 Dowkrxjk wklv h{dpsoh vhhpv yhu| frpsol0
fdwhg/ wkhuh duh sohqw| ri vlpsoh h{dpsohv vkrzlqj wkdw wd{ edvh eurdghqlqj
pxvw eh dffrpsdqlhg e| d uhgxfwlrq lq wd{ udwhv/ wr vxvwdlq wkh vdph uhyhqxh
ohyho dv ehiruh wd{ edvh eurdghqlqj wrrn sodfh1

H{dpsoh 8 �Zkhq wd{ edvh eurdghqlqj qd| uhtxluh d wd{ udwh uhgxf0

wlrq�

Dq lqlwldo hfrqrp| frqvlvwv ri wzr krxvhkroghuv/ zlwk lqfrphv 4 dqg 3=; uh0
vshfwlyho|1 Wkh jryhuqphqw vhwv wd{ frghv 4 dqg 3=8/ froohfwlqj 3=8 dv d uhyhqxh1

Ohw d qhz krxvhkroghu hduqlqj 3=; eh lqfoxghg wr wkh wd{ edvh1 Li wkh wd{
uhpdlqv xqfkdqjhg/ wkh djhqf| zloo vhw d sulfh ri 3=8 dqg hyhu|erg| zloo dyrlg
sd|lqj wd{1 Iru d srvlwlyh uhyhqxh froohfwlrq/ d qhz wd{ ohyho iru wkh srruhu
lqglylgxdov vkrxog qrw h{fhhg 4@6=

81415 Li Dyrlgdqfh Whfkqrorj| Xvhv Wd{ H{hpswlrqv

Lq pdq| fdvhv/ d wd{ dyrlgdqfh whfkqrorj| lqfoxghv d uhfodvvl�fdwlrq ri lqfrph1
Iru h{dpsoh/ wkh Uxvvldq jryhuqphqw ghflvlrq wr fdqfho YDW iru jrrgv lpsruwhg
iurp Ehoduxv lq odwh 4<<9 ohg wr d wuhphqgrxv jurzwk lq lpsruwv iurp Ehoduxv/
zkloh Xnudlqldq lpsruwv ghfolqhg e| dssur{lpdwho| wkh vdph dprxqw< 1 Vlqfh
wkh fkdqjhv lq h{sruw dfwlylwlhv glg qrw ohdg wr frqvlghudeoh yduldwlrqv lq uhdo
hfrqrplhv/ wkh| fdq eh h{sodlqhg e| d wd{ dyrlgdqfh sudfwlfh wkurxjk uhh{sruwv
ri Xnudlqldq jrrgv dv ghvfulehg lq wkh LPI sxeolfdwlrq ^49`1

Dqrwkhu h{dpsoh ri wd{ dyrlgdqfh e| xvlqj d wd{ judqw zdv revhuyhg lq
wkh hduo| 4<<3*v zkhq wkh Uxvvldq jryhuqphqw judqwhg wd{ h{hpswlrqv lqvwhdg
ri �qdqflqj wkh dfwlylw| ri vrph qrq0sur�w rujdql}dwlrq1 Dv d uhvxow/ wkhvh

<Dffruglqj wr wkh LPI Gluhfwlrq ri Wudgh Vwdwlvwlfv/ Uxvvldq lpsruwv iurp Ehoduxv dqg
Xnudlqh dprxqwhg wr XVG 5:<8 pq1 dqg XVG 9589 pq1 lq 4<<91 Lq 4<<:/ h{sruwv iurp
Xnudlqh dprxqwhg wr XVG 6<;4 pq1 rqo|/ zkloh Ehoduxv h{sruwv urvh wuhphqgrxvo| dqg
uhdfkhg XVG 795: pq1

5:



rujdql}dwlrqv vwduwhg wr vkduh wd{ judqwv zlwk rwkhu �upv/ wkhuhe| uhgxflqj wkh
wd{ edvh1

Lq erwk fdvhv/ wd{ dyrlgdqfh rffxuv gxh wr wkh h{lvwhqfh ri wd{ h{hpswlrqv
lq wkh Uxvvldq wd{ frgh1 Holplqdwlqj wkhvh zrxog wkxv lqgxfh dq lqfuhdvlqj
dyrlgdqfh frvw/ gxh wr wkh qhfhvvlw| ri dq dyrlgdqfh whfkqrorj| dgmxvwphqw1
Li wkh frvw lv srvlwlyho| fruuhodwhg zlwk wd{ h{hpswlrqv/ d wd{ edvh eurdghqlqj
hqwdlov dq dgglwlrqdo frpsrqhqw/ fdxvlqj d wd{ uhyhqxh lqfuhdvh1 Dffrxqwlqj iru
wkh deryh/ p| prgho frq�upv wkdw lw pljkw eh ehwwhu wr derolvk wd{ h{hpswlrqv
dqg jlyh �qdqfldo vxssruw wr qrq0sur�wdeoh rujdql}dwlrqv/ udwkhu wkdq surylglqj
wkhp zlwk wd{ judqwv1 Wklv srlqw zdv fodul�hg lq ghwdlo e| LPI+4<<8, Srolf|
Dqdo|vlv dqg Dvvhvvphqwv sdshu ^48`/ zklfk uhihuv wr wkh h{shulhqfh ri Doedqld/
Srodqg/ Urpdqld/ Uxvvld/ Nd}dnkvwdq/ dqg X}ehnlvwdq1

Pruh Hylghqfh iurp Uxvvld1 Wd{ froohfwlrq frqwlqxhv wr eh d txhvwlrq
ri vxuylydo iru wkh Uxvvldq jryhuqphqw1 Doo hfrqrplf uhirupv fdq eh vwrsshg
ehfdxvh ri wkh vkruwdjh ri jryhuqphqw uhyhqxhv1 Wkh pdlq uhdvrq iru xqvxf0
fhvvixo wd{ froohfwlrq lv kljk wd{ udwhv dqg frqvhtxhqwo|/ d kljk glvsrvlwlrq iru
wd{ dyrlgdqfh1 Sdyho Nx}qhwvry/ Juhjru| Jrurehw} dqg Doh{dqghu Irplq|nk
^4:` surylgh vrph frqfuhwh h{dpsohv ri wkh srsxodu wd{ hydvlrq vfkhphv lpsoh0
phqwhg e| �qdqfldo lqgxvwuldo jurxsv lq Uxvvld1 Pdlq �qdqfldo wudqvdfwlrqv
ehwzhhq wkh jurxsv duh frqgxfwhg wkurxjk r�0vkruh dffrxqwv zklfk duh klgghq/
ru qrw wd{deoh/ zkloh wkh dffrxqwv ri wkh lqgxvwuldo sodqwv duh dozd|v hpsw|
dqg wkxv/ qrw wd{deoh1 Wkhuh zhuh qr lqvwuxphqwv iru sxqlvklqj vxfk �qdqfldo
lqgxvwuldo jurxsv vlqfh wkh olqnv duh qrw r!fldoo| uhjlvwhuhg= wkh dffrxqwv ri dq
r�vkruh frpsdq| duh qrw sxeolf/ qhlwkhu fdq wkh| eh prqlwruhg ru sxqlvkhg/
zkloh wkh lpsohphqwdwlrq ri edqnuxswf| ohjlvodwlrq rq lqgxvwuldo sodqwv zlwk
hpsw| dffrxqw kdv d yhu| kljk srolwlfdo frvw1 Dffruglqj wr Xvwlqry ^5:`/ wkh
Uxvvldq jryhuqphqw zdv wkxv qrw deoh wr froohfw hyhq kdoi wkh suhvfulehg uhy0
hqxh h{suhvvhg dv d shufhqwdjh ri JGS1 Kljk wd{ udwhv dqg dyrlgdqfh sudfwlfhv
fuhdwh ixuwkhu glvwruwlrqv/ vxfk dv lqwhu0hqwhusulvh dqg wd{ duuhduv1 Ehfdxvh
dq hfrqrp| surylghv dq dyrlgdqfh vhuylfh iru wkh ulfk/ wkh jryhuqphqw ohylhv
khdylhu wd{hv rq wkh srru lq rughu wr froohfw wkh qhfhvvdu| wd{ uhyhqxh/ zklfk/
lq wxuq/ vorzv grzq vpdoo exvlqhvv ghyhorsphqw dqg hfrqrplf jurzwk1 Zdjhv/
shqvlrqv dqg rwkhu zlghvsuhdg exgjhw duuhduv lq Uxvvld duh dq lqirupdo zd|
ri wd{lqj wkh srru khdylo| dv suhglfwhg e| wkh prgho1 Lq dgglwlrq/ wkh prgho
vkrzv wkh lqh!flhqf| ri wkh h{fhvvlyh uhyhqxh wdujhw vhw e| wkh Uxvvldq exgjhw
lq wkh odvw 8 |hduv dqg/ dv d frqvhtxhqfhv/ wkh jryhuqphqw wulhg wr froohfw dv
pxfk dv srvvleoh exw idlohg1 Vrfldo zhoiduh zrxog lpsuryh d juhdw ghdo li wkh
jryhuqphqw vhw wkh wdujhw uhyhqxh vrphzkdw orzhu wkdq wkh pd{lpxp srvvleoh
wdujhw/ ehfdxvh ri wkh vljql�fdqw uhgxfwlrq lq uhvrxufhv zdvwhg rq sd|phqw iru
dyrlgdqfh vhuylfhv1 Wklv lv looxvwudwhg e| �jxuhv :/ 9/ 44/ 46 dqg 471

Wkh frqvhtxhqfhv ri wkh lqwurgxfwlrq ri d qhz 46( lqfrph wd{
pljkw eh dpeljxrxv1 Iljxuh 4: ghprqvwudwhv wzr srvvleoh fdvhv1 G lv d
euhdngrzq srlqw iru d  dw wd{ frgh ru {w gh�qhg lq irupxod +53,/ dqg [ lv d
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Iljxuh 4:=

fruuhvsrqglqj wd{ ohyho1 D dqg D3 uhsuhvhqw wkh wd{ sd|phqw e| wkh ulfkhvw
krxvhkroghu lq plqlpdo wd{ eudfnhwv/ gh�qhg e| dq lqlwldo wd{ frgh1 F dqg F3
fruuhvsrqg wr wkh lqfrphv ri wkh ulfkhvw qrq0dyrlglqj krxvhkroghuv/ zkloh E
dqg E3 looxvwudwh wkhlu wd{ gxwlhv1 Olqhv RDF dqg RD3F3 fruuhvsrqg wr wzr
srvvleoh lqlwldo wd{ frghv1 Li wkh Uxvvldq wd{ frgh zdv lqlwldoo| vlplodu wr olqh
RDF/ pruh suhflvh/ D zdv doorfdwhg wr wkh uljkw vlgh ri [/ wkh lqwurgxfwlrq ri
d  dw wd{ zrxog ohdg wr d orvv lq wd{ uhyhqxh htxdo wr G[DEF1 Krzhyhu/ li wkh
krxvhkroghu zlwk lqfrph G lqlwldoo| sdlg pruh wkdq 46 shufhqw/ wkh jryhuqphqw
zrxog orvh D3E3\> exw rewdlq \ [GF31 Wkh dyrlgdqfh sulfh zrxog idoo lq fdvh
RDF dqg fkdqjh dpeljxrxvo| lq fdvh RD3F3> ghshqglqj rq wkh uhodwlrq ehwzhhq
mF3E3m dqg mG[m1 Lq erwk fdvhv/ wkh djhqf| sur�w zrxog eh orzhu1 L vkrxog vd|
wkdw lq wkh uhdo zruog/ wkh djhqf| pljkw qhhg vrph wlph wr ohduq dqg uhdfw1 Lq
wklv fdvh/ wkh Jryhuqphqw zrxog orvh DEP dqg uhfhlyh PNOF lpphgldwho|
diwhu wkh lqwurgxfwlrq ri d qhz frgh/ exw wkhq euhdngrzq lqfrph O zloo guliw
wr G/ dqg wkh pd{lpxp ohyho ri sd|lqj wd{ N zloo guliw wrzdug [1

Wkh Wd{ Uhirup Dfw ri 4<;9 dqg wkh Prgho Wkh prgho zloo qrz dwwhpsw
wr ghvfuleh wkh frqvhtxhqfhv ri wkh Wd{ Uhirup Dfw ri 4<;9 +WUD;9, lq wkh XV1
L gr qrw zlvk wr txhvwlrq rwkhu h{sodqdwlrqv/ krzhyhu/ L rqo| zdqw wr surylgh
dq dgglwlrqdo rqh1

WUD;943 uhgxfhg wkh qxpehu ri pdujlqdo wd{ udwh eudfnhwv dqg frpsuhvvhg
wkh pdujlqdo udwh vwuxfwxuh vr wkdw wkh vkdushvw ghfolqh lq pdujlqdo wd{ udwhv
zdv h{shulhqfhg e| kljk0lqfrph lqglylgxdov/ zkrvh udwh ihoo iurp 83( wr 5;(1

43D yhu| ghwdlo ryhuylhz ri wkh uhodwhg olwhudwxuh lv surylghg e| Dxhuedfk dqg Vohpurg lq
^7`1
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Two Effects of TRA86
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Iljxuh 4;=

WUD;9 gudpdwlfdoo| uhgxfhg wkh wrs lqglylgxdo dqg frusrudwh wd{ udwhv dqg
eurdghqhg wkh wd{ edvh dw erwk wkh lqglylgxdo dqg frusrudwh ohyhov1 Uhsruwhg lq0
frphv ri kljk0lqfrph wd{sd|huv ehjdq wr lqfuhdvh udslgo| dw wkh wlph ri WUD;91
Wkh skhqrphqrq zdv vxppdul}hg e| Ihhqehuj dqg Srwhued ^<`/ zkr fdofxodwhg
wkh vkduh ri dgmxvwhg jurvv lqfrph uhsruwhg e| wkh wrs 318 shufhqw ri wkh wd{
sd|huv/ rughuhg e| dgmxvwhg jurvv lqfrph1 Diwhu uhpdlqlqj doprvw  dw dw derxw
9( iurp 4<:3 wr 4<;4/ lw ehjdq wr lqfuhdvh frqwlqxrxvo| lq 4<;5 dqg uhdfkhg
:1:( shufhqw lq 4<;8/ dqg wkhq mxpshg vkduso| wr <15( lq 4<;91 Wkhuh zdv d
voljkw lqfuhdvh wr <18( lq 4<;:/ wkhq dqrwkhu vkdus ulvh wr 4514( lq 4<;;1 Diwhu
4<;;/ wkhuh zdv d ghfolqh wr 4415 ( lq 4<;< dqg 431<( lq 4<<31 Vxfk fkdqjhv
pljkw eh h{sodlqhg e| wkh lpsdfw ri d wd{ frgh prgl�fdwlrq rq dq dyrlgdqfh
dqg hydvlrq ehkdylru/ udwkhu wkdq e| wkh pryhphqw ri d uhdo hfrqrp| fdxvlqj
wkh fkdqjh lq lqhtxdolw|/ vlqfh wkh frqvlghuhg wlph shulrg lv yhu| vkruw1

Wkh srvvleoh h{sodqdwlrq ri wkh deryh g|qdplfv ri uhsruwhg lqfrph diwhu wkh
lpsohphqwdwlrq ri WUD;9 lv looxvwudwhg e| �jxuh 4;1

Rqfh WUD;9 uhgxfhg wkh lqfrph pdujlq wd{ udwh iru hyhu|rqh/ lw pljkw kdyh
ohg wr wkh vkliw iurp d wd{ uxoh uhsuhvhqwhg e| olqh D wr d wd{ uxoh gudzq dv olqh
EF1 Li wklv zhuh wkh rqo| fkdqjh/ wkh dyrlgdqfh euhdngrzq srlqw D zrxog eh
vkliwhg wr srlqw E1 Hyhq wklv fkdqjh frxog ohdg wr dq lqfuhdvh lq wkh pd{lpxp
uhsruwhg lqfrph dqg dxjphqw wkh qxpehu ri lqglylgxdov zkr suhihu sd|lqj wd{/
udwkhu wkdq xvlqj dq dyrlgdqfh whfkqrorj|/ zklfk frxog ohdg wr dq lqfuhdvh lq
wkh uhsruwhg lqfrph frqfhqwudwlrq1 +Wklv frxog kdsshq exw pljkw qrw qhfhvvdu|
eh wkh fdvh1 Li d qhz wd{ frgh zhuh pxfk pruh uhjuhvvlyh frpsduhg wr wkh rog
rqh/ wklv zrxog ohdg wr wd{ dyrlgdqfh e| vrph shrsoh sd|lqj wd{hv xqghu wkh
rog wd{ uxoh1 Exw djhqf| uhyhqxh zrxog eh orzhu lq dq| fdvh> vhh Iljxuh 4<,1
Wkh vhfrqg lpsdfw ri WUD;9 rq dq hfrqrp| lv d eurdghqlqj ri wkh wd{ edvh/
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If new tax code is much more regresive
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zklfk fdq eh lqwhusuhwhg dv wkh lqfuhdvh lq dq djhqf|*v frvw/ dv ghvfulehg lq
vxevhfwlrq 814151 Diwhu wkh lpsohphqwdwlrq ri WUD;9/ wkh djhqf| pxvw vshqg
pruh wlph dqg prqh| rq xqfryhulqj dqg h�hfwlqj wkh ohjdo uhgxfwlrq lq wd{deoh
lqfrph dv zhoo dv wkh rxwuljkw hydvlrq ri wd{ oldelolw|/ dqg wkh h{shqvhv iru
fdprx djlqj wklv1 Wkh h�hfw ri vxfk d fkdqjh lq wd{hv lv vkrzq e| wkh vkliw
ri wkh �euhdngrzq� srlqw iurp E wr F lq �jxuh 4;1 Lq wkh iroorzlqj |hduv/
wd{ dyrlgdqfh whfkqrorj| kdv ehhq ghyhorshg dqg wkh wd{ dyrlgdqfh frvw kdv
ghfuhdvhg1 Wklv kdv ohg wr wkh guliw ri d �euhdngrzq� srlqw iurp F wrzdug E
dorqj wkh wd{ uxoh olqh/ exw E kdv qrw ehhq dfklhyhg1

815 Lppljudwlrq Srolf|

Dqrwkhu lpsruwdqw lvvxh fdxvlqj wkh fkdqjh lq lqfrph glvwulexwlrq lv wkh lppl0
judwlrq srolf|1 H{dpsoh 7 fdq dovr eh dssolhg wr lppljudwlrq1 Dowkrxjk wkdw
fdvh looxvwudwhv wkh orvv ri uhyhqxh gxh wr wkh hqwudqfh ri d qhz lppljudqw/ wkhuh
duh sohqw| ri h{dpsohv looxvwudwlqj jurzwk ri uhyhqxh zkhq wkh jryhuqphqw xvhv
dq lppljudwlrq srolf| wrjhwkhu zlwk wd{ udwh uhgxfwlrq> vhh h{dpsoh 91

H{dpsoh 9 �Lppljudwlrq dqg lqfuhdvlqj lq wd{ surjuhvvlylw|� Ohw dq
hfrqrp| lqlwldoo| frqvlvw ri wzr krxvhkroghuv/ zlwk lqfrphv 4 dqg 5@8= Wkh
jryhuqphqw fdq vhw d wd{ frgh 7@8 dqg 5@8 uhvshfwlyho| dqg froohfw wkh pd{lpxp
srvvleoh uhyhqxh 5@8 iurp wkh srruhvw krxvhkroghu1 Lq wklv fdvh rqo| wkh ulfkhvw
krxvhkroghu zrxog dyrlg wd{/ vshqglqj 7@8 rq sd|phqw iru wkh dyrlgdqfh vhuylfh1
Qrz/ d qhz lppljudqw zlwk lqfrph 5@8 duulyhv1 Wkh jryhuqphqw frxog vhw wd{
ohyhov htxdo wr 4> 4@6 dqg 4@6 dqg froohfw 5@6 iurp wkh wzr srruhu krxvhkroghuv
zkloh wkh ulfkhu krxvhkroghu zrxog dyrlg sd|lqj klv hqwluh lqfrph1
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H{dpsoh 9 surylghv wkh fdvh zkhq d wd{ edvh eurdghqlqj lqfuhdvhv erwk wkh
delolw| wr froohfw uhyhqxh dqg vrfldo zhoiduh/ exw wklv srolf| uhglvwulexwhv diwhu
wd{2dyrlgdqfh lqfrphv lq vxfk d zd| wkdw wkh ulfk vx�hu1 Wkhuhiruh/ dq lppl0
judwlrq frxog eh eorfnhg li wkh ulfk kdyh odujhu edujdlqlqj srzhu1 Wkh h{dpsoh
rqhv pruh looxvwudwhv wkdw wd{ edvh eurdghqlqj pxvw vrphwlphv eh lpsohphqwhg
wrjhwkhu zlwk ghfuhdvlqj wd{ ohyhov iru wkh srru dqg shukdsv lqfuhdvlqj ohyhov
iru wkh ulfk1 Li wkh jryhuqphqw grhv qrw fkdqjh wkh wd{ frgh 7@8> 5@8> 5@8> wkh
djhqf| zrxog orzhu lwv sulfh wr 5@8> wkhuhe| fdxvlqj frpsohwh dyrlgdqfh1

816 Uhjlrqdo Srolf|1

Wkh dsshdudqfh ri qhz lqghshqghqw vwdwhv dqg wkh Hxurshdq xql�fdwlrq dw0
wudfwv dq lqfuhdvlqj uhvhdufk lqwhuhvw lq wkh vhfhvvlrq2xql�fdwlrq sureohp1 Wkh
glvwulexwlrq ri lqfrph lqvlgh wkh xqlwhg uhjlrqv/ dv zhoo dv d wd{ srolf|/ sod|v
dq hvvhqwldo uroo iru euhdn0xs ru lqwhjudwlrq ghflvlrq1 Iru h{dpsoh/ Erowrq dqg
Urodqg +4<<:, e| lqyhvwljdwlqj d ghprfudf| zkhuh wkh phgldq yrwhu wdnhv d gh0
flvlrq derxw d  dw wd{ udwh/ vkrz wkdw �d uhjlrq zlwk yhu| orz lqfrph lqhtxdolw|
pd| zdqw wr euhdn dzd| iurp d qdwlrq zlwk kljk lqfrph lqhtxdolw| dqg kljk
wd{ udwhv lq rughu wr lpsrvh orzhu wd{ udwhv/ dqg ylfh yhuvd d uhjlrq zlwk kljk
lqfrph lqhtxdolw| pd| zdqw wr vhsdudwh lq rughu wr lpsrvh pruh uhglvwulexwlrq
wkdq lq wkh xql�hg frxqwu|�1 Lq wklv vhfwlrq/ L zloo hpskdvlv vrph uhjlrqdo lvvxhv
uhodwhg wr wd{ dyrlgdqfh1

81614 Xql�fdwlrq Frxog erwk Uhgxfh dqg Lqfuhdvh wkh Jryhuqphqw*v
Delolw| wr Froohfw d Wd{ Uhyhqxh1

Wkh h�hfw ri d fkdqjh lq wkh wd{ edvh glvwulexwlrq zrxog dsshdu diwhu wkh xql0
�fdwlrq ri wzr vwdwhv1 Jhqhudoo|/ xql�fdwlrq lpsuryhv wkh jryhuqphqw delolw|
wr froohfw wd{hv/ vlqfh lw uhyrnhv wkh djhqf|*v rswlrq lq sulfh glvfulplqdwlrq1
Xql�fdwlrq pljkw dovr lqfuhdvh wkh h!flhqf| ri dqwl0dyrlgdqfh phdvxuhv/ vlqfh
wkh qhz jryhuqphqw zloo xvh wkh dqwl0dyrlgdqfh vnloov ri erwk uhjlrqv1 Exw wkh
fkdqjh lq lqfrph glvwulexwlrq frxog frqwulexwh qhjdwlyho|/ dv vkrzq lq h{dpsoh
7/ zklfk frxog eh dssolhg wr wkh xql�fdwlrq lvvxh/ li zh frqvlghu d qhz wd{ sd|hu
dv d qhz uhjlrq froohfwlqj qr wd{ ehiruh wkh xql�fdwlrq1

81615 Wkh Holwh ri wkh Srruhu Uhjlrq Fdq Jdlq Iurp d Vhfhvvlrq1

Dowkrxjk wkh dyhudjh wd{ exughq pljkw eh orzhu diwhu xql�fdwlrq/ ulfk krxvh0
kroghuv lq wkh srruhu uhjlrq pljkw kdyh frqvlghudeoh lqfhqwlyhv wr vwd| vhsdudwh1
Ehiruh xql�fdwlrq/ ru diwhu vhfhvvlrq/ wkh| frxog hqmr| dq dyrlgdqfh delolw|/ ru
d orzhu wd{ ohyho wkdq lq wkh xqlwhg hfrqrp|1 Lqfhqwlyhv duh odujhu li wkh xql�hg
jryhuqphqw kdv d kljkhu wdujhw uhyhqxh1
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81616 Wkh Ulfk lq wkh Ulfkhu Frxqwu| Pljkw Kdyh Lqfhqwlyhv iru
Vhsdudwlrq1

Rq wkh rwkhu kdqg/ wkh ulfk lq wkh ulfkhu uhjlrq pljkw dovr eh lqwhuhvwhg lq
vhfhvvlrq/ hvshfldoo| li d xql�hg jryhuqphqw vhwv d kljk wdujhw uhyhqxh1 Lq d
xqlrq/ d vpdoohu sursruwlrq ri ulfk pljkw fdxvh d pruh surjuhvvlyh wd{1 H{dpsoh
: vkrzv wkdw lq dq hfrqrp| zlwk wzr w|shv ri djhqwv/ wkh ulfk jdlq li wkhlu
sursruwlrq lv h{whqghg1 Froohfwlqj wd{ iurp wkh srru/ wkh jryhuqphqw vhwv
d plqlpxp wd{ iru dyrlglqj ulfk mxvw wr lqvxuh qhfhvvdu| djhqf| uhyhqxh wr
gudz wkh djhqf| dzd| iurp wkh srru1 Wkdw phdqv wkdw wkh jryhuqphqw lv rqo|
frqfhuqhg zlwk wkh vxp ri wkh wd{ gxwlhv ri wkh ulfk/ dqg wkdw wkh lqglylgxdo
wd{ lv lqyhuvho| uhodwhg wr wkh qxpehu ri ulfk1 Wkxv/ wkh ulfk lq wkh uhjlrq zlwk
d kljkhu sursruwlrq ri ulfk zrxog eh lqwhuhvwhg lq vhfhvvlrq1

H{dpsoh : �Wzr krxvhkroghuv/ hfrqrp|� Lw lv lqwhuhvwlqj wr frqvlghu dq
hfrqrp| zlwk wzr w|shv ri lqglylgxdov dv wkh vlpsohvw ri khwhurjhqhrxv djhqwv1
Ohw xv dvvxph wkdw wkhuh duh q4 srru dqg q5 ulfk krxvhkroghuv hduqlqj dq lqfrph
ri { dqg 4/ uhvshfwlyho|1 Li wkh jryhuqphqw vhwv d wd{ ohyho �4 ? �5> wkhq wkh
djhqf| zloo vhw

W @ �5> li �4+q4 . q5, � �5q5 +67,

�4> rwkhuzlvh

dqg wkh rswlpdo wd{ frgh zloo eh

�4 @
�5q5

q4 . q5
= +68,

Wkh jryhuqphqw zloo froohfw �4q4 @ j li j � plq
�
q4{>

q4q5
q4.q5

�
> rwkhuzlvh wkh

jryhuqphqw pd{lpl}lqj lwv uhyhqxh zloo vhw �5 @ 41 Krxvhkroghuv* frqvxpswlrq
zloo eh { � �4 dqg 4 � �5 iru wkh srru dqg wkh ulfk uhvshfwlyho|1 Vrfldo zhoiduh
lv uhsuhvhqwhg lq irupxod +69,

Z @ q4+{� �4, . q5 +4� �5, @ L � j

�
5 .

q5
q4

�
= +69,

Xvlqj wkh vdph orjlf iru d ghfuhdvlqj wd{ frgh/ lw pljkw eh frqfoxghg wkdw li q4 A
q5> wkh jryhuqphqw zloo fkrrvh dq lqfuhdvlqj wd{ frgh/ rwkhuzlvh �5 frxog eh ohvv
wkdq �4=li j �

q4q5
q4.q5

{= Wdeoh 4 surylghv d vxppdu| vroxwlrq iru doo srvvleoh fdvhv

ri wkh sdudphwhuv

W �4 �5 X4 X5

fdvh 4 j+q4.q5,
q4q5

j+q4.q5,
q4q5

j
q5

{� j+q4.q5,
q4q5

4� j
q5

fdvh 5 j+q4.q5,
q4q5

j
q4

j+q4.q5,
q4q5

{� j
q4

4� j+q4.q5,
q4q5

fdvh 6 {+q4.q5,
q5

{ {+q4.q5,
q5

3 4� {+q4.q5,
q5

fdvh 7 4 q5
q4.q5

4 {� q5
q4.q5

3

zkhuh fdvh 4 uhsuhvhqwv wkh rqo| vlwxdwlrq zkhq wkh jryhuqphqw ghflghv wr vhw
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d ghfuhdvlqj wd{ udwh/ wkdw lv zkhq q4 ? q5 dqg j � q4q5
q4.q5

{= Fdvh 5 fru0
uhvsrqgv wr d vlwxdwlrq zkhq wkh jryhuqphqw lv deoh wr froohfw d wdujhw wd{
j � plq+ q4q5

q4.q5
>q4{, exw zkhq wkh frqglwlrqv ri fdvh 4 duh qrw vdwlv�hg1 Fdvhv

6 dqg 7 djuhh zlwk wkh hyhqwv zkhq wkh jryhuqphqw lv qrw deoh wr froohfw d wdujhw
uhyhqxh/ gxh wr wkh odfn ri lqfrph ri wkh srru +fdvh 6/ { � q5

q4.q5
, ru wkh ulfk

+fdvh 7,1

817 Vkrxog Jurzwk lq Lqhtxdolw| Uhgxfh Wd{ Surjuhvvly0

lw|B

Vohpurg dqg Ednlmd ^58` dqdo|}h wkh olqnv ehwzhhq lqfuhdvlqj lqhtxdolw| lq suh0
wd{ lqfrphv dqg ghfuhdvlqj wd{ surjuhvvlylw|1 Wkh dxwkruv surylgh dq ryhuylhz
ri wkh rswlpdo wd{ olwhudwxuh dqg frqvlghu d srvvlelolw| ri gl�huhqw fdxvdolwlhv/
lqfoxglqj wkh olnholkrrg wkdw erwk wuhqgv duh fdxvhg e| wkh vdph wklug idf0
wru1 P| prgho surylghv dq dgglwlrqdo idfwru frqwulexwlqj wr wkh frqvlghuhg
skhqrphqd1 E| fkdqjlqj sdudphwhuv +{> q4, lq H{dpsoh :/ erwk d srvlwlyh
dqg d qhjdwlyh fruuhodwlrq ehwzhhq lqhtxdolw| dqg surjuhvvlylw| fdq eh uhdfkhg1

q4 83 483 483
q5 83 83 83
{ 3=6 3=48 3=9

lqhtxdolw|44 ehqfk pdun odujhu vpdoohu
surjuhvvlylw| @ �5

�4
5 7

6 vpdoohu 7
6 vpdoohu

9 Frqfoxvlrq

Wkh prvw hvvhqwldo surshuw| ri wkh prgho lv lwv delolw| wr hqgrjhqrxvo| vroyh dq
dyrlgdqfh sulfh/ ghshqglqj rq d wd{ frgh dqg d wd{ edvh glvwulexwlrq1 Dowkrxjk
wkh prgho qhjohfwv d odujh qxpehu ri lvvxhv/ udwkhu frqvlghulqj wkh vshfl�f fdvh
ri h{rjhqrxv lqfrph/ lw lv vwloo fdsdeoh ri fdswxulqj pdq| uhdo zruog surshuwlhv1
Lw looxvwudwhv wkh qhfhvvlw| wr dffrxqw iru fkdqjhv lq d wd{ edvh glvwulexwlrq dqg
wkh srvvlelolw| ri ghfuhdvlqj wkh dyrlgdqfh sulfh zkhq wkh jryhuqphqw vhwv d wd{
frgh/ pdnhv ghflvlrqv derxw wd{ edvh eurdghqlqj/ lpsohphqwv dq lppljudwlrq
srolf|/ ru vroyhv uhjlrqdo sureohpv1

: Dsshqgl{

Lq wklv vhfwlrq/ L zloo suryh Sursrvlwlrq 4 rq sdjh :1
Surri1 L zloo suryh Sursrvlwlrq 4 e| surylglqj wkh dojrulwkp ri frqvwuxfwlrq

�4+=,> jlylqj �+=,1 Vlpsoh lqwxlwlrq lv vkrzq lq �jxuh 531 D qhz wd{ frgh lv
vlpso| frqvwuxfwhg e| vkliwlqj d kljk wd{ exughq iurp srru wr ulfk wd{ sd|huv/
vr wkdw iru dq| wd{ ohyho W / wkhuh lv htxdolw|

U
D+W ,

gI @
U

D4+W ,

gI > zkhuh D+W , @

44 L fkrrvh wkh sdudphwhuv vr wkdw wkh Oruhq} fxuyhv gr qrw lqwhuvhfw1 Dffruglqj wr Dwnlqvrq
^5` vxfk d frqvwuxfwlrq jxdudqwhhv wkdw wkh rughu ri lqhtxdolw| grhv qrw ghshqg rq wkh phdvxuh
xvhg1
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i{> { 5 [> �+{, � Wj > D4+W , @ i{> { 5 [> �4+{, � Wj > �+{,�ruljlqdo wd{ frgh/
�4+{,�qhz wd{ frgh1 Pruhryhu/ D4+W , lv lqwhuydo dqg I +vxsD4+W ,, @ 4> L zloo
qrz jlyh wkh irupdo frqvwuxfwlrq dqg surri1 Ohw [ eh wkh grpdlq ri �+, ru
wkh vxssruw ri lqfrph1 Iru dq| | 5 �+[,> < { vxfk wkdw 4 � I +{, @

U
D+|,

gI

ehfdxvh I +{, lv d frqwlqxrxv ixqfwlrq1 Vxfk { lv xqltxh/ ehfdxvh I +{, lv vwulfwo|
prqrwrqh1 Li |4 ? |5> wkhq D+|4, � D+|5, dqg

U
D+|4,

gI � U
D+|5,

gI > vr wkdw L fdq

gh�qh ixqfwlrq { @ k+|, @ I�4
#
4� U

D+|,

gI

$
iru dq| | 5 �+[,> zkhuh k+|, lv

qrq0ghfuhdvlqj1 Lw phdqv wkdw ;{ 5 [> <| 5 �+[,/ vxfk wkdw ;% A 3> k+|. %, �
{> k+| � %, � {1 Vxfk | lv wkh qhz wd{ ohyho iru lqglylgxdov zlwk lqfrph
{=4, Qrz L zloo suryh wkdw �4+{, lv qrq0ghfuhdvlqj> Ohw {4> {5 5 [> {4 � {5>

Ohw |4 @ �4+{4,> |5 @ �4+{5,> wkhq ;% A 3> k+|5 . %, � {5 � {4 � k+|4 �
%,> Ehfdxvh k+|, lv qrq0ghfuhdvlqj/ |5 . % � |4 � %> ru |4 � |5 � 5%> zklfk
phdqv wkdw |4 � |5>dqg �4+{, lv qrq0ghfuhdvlqj>5, wkh jryhuqphqw zloo froohfw

wkh vdph dprxqw ri uhyhqxh>5d, wkh djhqf| zloo fkrrvh wkh vdph sulfh iru lwv

vhuylfh W +�, @ W +�4,> wkh djhqf|*v sur�w lv W � I +D+�> W ,,>zkhuh D+�> W , @
i{> { 5 [> �+{, A Wj =E| wkh frqvwuxfwlrq I +D+�> W ,, @ I +D+�4> W ,, iru dq|
W 1 Vr/ dujpd{W �I +D+�> W ,, @ dujpd{W �I +D+�4> W ,,= Jryhuqphqw uhyhqxh

htxdov j+�, @
U

E+�>W ,

�+{,gI > zkhuh W lv wkh dyrlgdqfh sulfh dqg E+�> W , @
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i{> { 5 [> �+{, � |j > j+�, @
U

E+�>W ,

�+{,gI +{, @ olp
q$4

W
q

qS
p@3

I +D+�> pWq ,,= E|

wkh frqvwuxfwlrq I +D+�> W ,, @ I +D+�4> W ,, iru dq| W 1 Vr/ j+�, @ j+�4,= 6, Wkh

ydoxh ri d zhoiduh ixqfwlrq/ zklfk htxdov dyhudjh xwlolw|/ zloo qrw eh orzhu wkdq
suhylrxv Z +�+=, � Z +�4+=,,> Z +�+=,, @

U
E+�>W ,

x+{ � �+{,,gI +{, .
U

D+�>W ,

x+{�

W ,gI +{,> Wklv h{suhvvlrq fdq eh vlpsol�hg e| lqwurgxflqj d qhz ixqfwlrq e�+{, @
pd{+W> �+{,,= Wkhq/ Z +�+=,, @

U
[

x+{� e�+{,,gI +{,> Iurp deryh zh nqrz wkdw

wkh jryhuqphqw zrxog froohfw wkh vdph dprxqw ri d uhyhqxh
U
[

e�+{,gI +{, @U
[

e�4+{,gI +{,> dqg d qhz wd{ frgh e�4+{, lv d qrq0ghfuhdvlqj ixqfwlrq1 Qrz/ L

zloo suryh wkh ohppd L qhhg iru frqwlqxlqj=

Ohppd ; Ohw=

41 x+{, lv d frqfdyh lqfuhdvlqj ixqfwlrq

51 +{4 ? {5 ? === ? {q,>

61 e�4+{l, eh d qrq0ghfuhdvlqj ixqfwlrq/ frqvwudlqhg iurp e�+{l, vxfk wkdw
;l> l 5 Lq>< xqltxh nl 5 Lq/ vxfk wkdw e�+{l, @ e�4+{nl,> zkhuh Lq @
+4> 5> 6> ===> Q,>

wkhq
QS
l@4

x+{l � e�+{l,, � QS
l@4

x+{l � e�4+{l,,>
Surri1 suryh wkh Ohppd e| lqgxfwlrq rq q= Li Q @ 4 wkhq e�4+{4, @ e�+{4,>

dqg wkh ohppd lv reylrxvo| wuxh1 Ohw wkh ohppd eh wuxh iru Q � 4> Dqg ohw
{n @ dujpd{

l�Q
e�+{l,> zklfk phdqv wkdw e�4+{q, @ e�+{n, e| gh�qlwlrq ri e�4+{q,>

wkhq
QS
l9@n

x+{l � e�+{l,, . x+{n � e�+{n,,> E| wkh lqgxfwlrq dvvxpswlrq
QS
l9@n

x+{l �

e�+{l,, � Q�4S
l@4

x+{l � e�4+{l,,> ehfdxvh x+{, lv frqfdyh x+{n � e�+{n,, � x+{q �e�+{n,,.x+{n�e�+{q,,�x+{q�e�+{q,, dqg ehfdxvh x+{, lv dq lqfuhdvlqj ixqfwlrq
x+{n � e�+{q,,� x+{q � e�+{q,, � 3 Wkh ohppd lv wkxv suryhg1

Qrz/ L zloo frqwlqxh wr suryh wkh sursrvlwlrq1 E| gh�qlwlrq
U
[

x+{�e�+{,,gI +{, @

olp
Q$4

4
Q

QS
l@4

x+{l � e�+{l,,> zkhuh +{4 � {5=== � {q.4, lv ghylvlqj ri [> vxfk wkdw

I +{n> {n.4, @
4
Q > {4 @ lqi[= Ohw e�Q +{, eh wkh ixqfwlrq frqvwudlqhg iurp e�+{,

e| wkh qh{w zd|= e�Q +{, @

;AAAAA?AAAAA=

e�+{nQ , li {q ? { � {q.4> zkhuh {nQ @ dujpd{
l�Q

e�+{l,e�+{nQ�4
, li {q�4 ? { � {q> zkhuh {nQ�4

@ duj pd{
l9@nQ

e�+{l,
===e�+{n4, li {4 ? { � {5> zkhuh {n4 @ dujplq

l�Q
e�+{l,

<AAAAA@AAAAA>
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E| wkh ohppd/ suryhg deryh/ 4
Q

QS
l@4

x+{l � e�+{l,, � 4
Q

QS
l@4

x+{l � e�Q +{l,,> E|

wkh frqvwuxfwlrq olp
Q$4

e�Q +{, $ e�4+{,> ehfdxvh e�Q +{, lv qrq0ghfuhdvlqj dqg

olp
Q$4

I +D+e�Q > W ,, @ I +D+e� > W ,, iru dq| W> exw e�4+{, lv wkh rqo| ixqfwlrq/ zlwk

vxfk surshuwlhv1
U
[

x+{�e�+{,,gI +{, @ olp
Q$4

4
Q

QS
l@4

x+{l�e�+{l,, � olp
Q$4

4
Q

QS
l@4

x+{l�

e�Q +{l,, @ olp
Q$4

4
Q

QS
l@4

x+{l � e�4+{l,, @ U
[

x+{� e�4+{,,gI +{,> Hqg ri surri

; Dsshqgl{1 Fdofxodwlrq iru Xqlirup Glvwulex0

wlrq

H{dpsoh < Xqlirup glvwulexwlrq1 I +{, @ {> qr uhvwulfwlrqv1 Wkh djhqf|*v
lvrsur�w fxuyh lv p

4�{ > wkh vroxwlrq ri htxdwlrq { @ p
4�{ ru {5 � { . p @ 3

lv
q
{4 @

4
5 � 4

5

s
+4� 7p,

r
>
q
{5 @ 4

5 . 4
5

s
+4� 7p,

r
> xvlqj wkh jhqhudo iru0

pxod +4:,/ L rewdlq wkh qh{w h{suhvvlrq= j+p, @ 4
7 � 4

7

s
+4� 7p, � p

5 .p �
oq

�
4.
s
+4�7p,

4�
s
+4�7p,

�
= Lq wkh fdvh ri xqlirup glvwulexwlrq/ j+p, lv frqfdyh dqg kdv

wkh iroorzlqj txdqwlwdwlyh fkdudfwhulvwlfv pd{ j+p, @ 3=58> dujpd{ j+p, @
3=49=

H{dpsoh 43 Xqlirup glvwulexwlrq1 I +{, @ {> surjuhvvlyh wd{1 Iroorzlqj wkh
dojrulwkp ghvfulehg deryh/ L �qg wkdw {w @

4
5 > � @ 7p> {5 @ 4

5 . 4
5

s
+4� 7p,=

Dsso|lqj irupxod +55,/ L jhw= j+p, @ 7p
4@5U
3

{g{.p
�
oq 4

5 � oq+45 � 4
5

s
+4� 7p,

�
>

j+p, @ p
5 �p oq+4�s4� 7p,=

H{dpsoh 44 Xqlirup glvwulexwlrq1 I +{, @ {> uhvwulfwlrq rq pdujlqdo wd{1

{pu vkrxog eh irxqg iurp htxdwlrq pI 3+{pu,

+4�I +{pu,,5 @ p
+4�{pu,5 @ 4> {pu @ 4�sp>

{4 @ 4
5 � 4

5

s
+4� 7p,= Iurp irupxod 55= j+p, @ 4

7

�
4�s+4� 7p,

�
� p

5 .

p � oq
�
4.
s
+4�7p,

5
s
p

�
=

H{dpsoh 45 Xqlirup glvwulexwlrq I +{, @ {> surjuhvvlyhqhvv dqg uhvwulfwlrq

rq pdujlqdo wd{1 {pu @ 4�sp> {w @
4
5 1 Iurp irupxod 55= j+p, @p

�
4
5 . oq

�
4

5
s
p

��
=

Iljxuh 53 vxppdul}hv doo irxu fdvhv ri uhvwulfwlrqv1
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Uniform distribution
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Iljxuh 53=

Uhihuhqfhv

^4` Dqguhrql/ Mdphv> Hudug/ Euldq dqg Ihlqvwhlq/ Mrqdwkdq +4<<;, �Wd{ Frp0
soldqfh�/ Mrxuqdo ri Hfrqrplf Olwhudwxuh/ Yro1 [[[YL ss1 ;4;0;931

^5` Dwnlqvrq/ Dqwkrq| E1 +4<;6, �Wkh hfrqrplfv ri lqhtxdolw|� +R{irug =
Foduhqgrq,1

^6` Dwnlqvrq/ Dqwkrq| E1 dqg Vwljolw}/ Mrvhsk H1+4<;3, �Ohfwxuhv rq sxeolf
hfrqrplfv� +PfJudz0Kloo/ Qhz \run dqg Pdlghqkhdg,1

^7` Dxhuedfk/ Dodq M1 dqg Vohpurg/ Mrho + 4<<:, �Wkh hfrqrplf H�hfwv ri wkh
wd{ uhirup dfw ri 4<;9�/ Mrxuqdo ri Hfrqrplf Olwhudwxuh Yro1 [[[Y ss1
8;<09651

^8` Edhu/ Ndwkhulqh dqg Vloydql/ Fduorv +4<<:, �Ghvljqlqj d wd{ Dgplqlvwud0
wlyh Uhirup Vwudwhj|= H{shulhqfhv dqg Jxlgholqhv�/ LPI Zrunlqj Sdshu
<:2631

^9` Erowrq/ Sdwulfn dqg Urodqg/ Jhudug +4<<:, �Wkh euhdnxs ri qdwlrqv= D
srolwlfdo hfrqrp| dqdo|vlv1�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ Yro1 445
Lvvxh 7/ s438:1

^:` Erowrq/ Sdwulfn> Urodqg/ Jhudug dqg Vsrodruh/ Hqulfr +4<<9, �Hfrqrplf
Wkhrulhv ri wkh Euhdnxs dqg Lqwhjudwlrq ri Qdwlrqv/� Hxurshdq Hfrqrplf
Uhylhz/ [O / 9<:0:391
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^;` Furvv/ Urgqhm dqg Vkdz /J1N1 +4<;5, �Rq wkh Hfrqrp| ri Wd{ Dyhuvlrq�/
Sxeolf Ilqdqfh Q41

^<` Ihhqehuj/ Gdqlho dqg Srwhued/ Mdphv P1 +4<<6, �Lqfrph Lqhtxdolw| dqg
wkh Lqfrphv ri Yhu| Kljk Lqfrph Wd{sd|huv� lq Mdphv P1 Srwhued/ hg1/
Wd{ srolf| dqg hfrqrp|/ Yro1 : Fdpeulgjh/ PD= PLW Suhvv/ ss14780::1

^43` Ihogvwhlq/ Pduwlq +4<<8, �Wd{ dyrlgdqfh dqg wkh Ghdgzhljkw Orvv ri wkh
Lqfrph Wd{�/ QEHU Zrunlqj Sdshu Qr1 83881

^44` Jlrydqqlql/ Doehuwr +4<;:, �Lqwhuqdwlrqdo Fdslwdo Prelolw| dqg Wd{ Hyd0
vlrq�/ QEHU Zrunlqj Sdshu Qr 57931

^45` Klqgulnv/ Mhdq> Nhhq/ Plfkdho> Pxwkrr/ Deklqd| +4<<<, �Fruuxswlrq/ h{0
wruwlrq dqg hydvlrq�/ Mrxuqdo ri Sxeolf Hfrqrplfv/ Yro1 :7/ ss1 6<807631

^46` LPI �Gluhfwlrq ri Wudgh Vwdwlvwlf \hduerrn�/ 4<<<1

^47` LPI Ilvfdo D�dluv Ghsduwphqw +4<<<, �Vkrxog htxlw| eh d jrdo ri hfrqrplf
srolf|�/ Hfrqrplf lvvxh Q 491

^48` LPI Ilvfdo D�dluv Ghsduwphqw +4<<8, �Vrfldo Vdihw| Qhwv iru Hfrqrplf
Wudqvlwlrq 0 Rswlrqv dqg Uhfhqw H{shulhqfhv�/ Sdshuv rq Srolf| Dqdo|vlv
dqg Dvvhvvphqwv SSDD2<8261

^49` LPI Vwd� Frxqwu| Uhsruwv +4<<:, �Uhsxeolf ri Ehoduxv�Uhfhqw Hfrqrplf
Ghyhorsphqwv�/ Qr1 <:2444 s17;1

^4:` Nx}qhwvry Sdyho/ Jrurehw} Juhjru| / Irplq|nk Doh{dqghu +4<<<, �Eduwhu/
Duuhduv dqg Qhz Irupv ri Exvlqhvv Rujdql}dwlrq lq Uxvvld�/Zrunlqj Fhq0
wuh iru Hfrqrplf Uhirupv/ Jryhuqphqw ri wkh Uxvvldq Ihghudwlrq1 Prvfrz1
Xqsxeolvkhg1

^4;` Rnxq/ Duwkxu P1 4<:8 �Htxdolw| dqg H!flhqf|= Wkh Elj Wudgh r�� +wkh
Eurrnlqj Lqvwlwxwlrq/ Zdvklqjwrq/ GF,1

^4<` Sloodulvhwwl/ M1 Udp +4<<8, �Gluhfw Wd{ Uhirup lq Sulydwl}lqj Hfrqrplhv= D
Frpsdudwlyh Vwxg| ri Lqgld dqg Odwlq Dphulfdq Frxqwulhv�/ Lqwhuqdwlrqdo
Mrxuqdo ri Vrfldo Hfrqrplfv/ 55+;,/ sdjhv 50661

^53` Sljjrww/ Mrkq dqg Zkdooh| Mrkq +4<<;, �YDW Edvh Eurdghqlqj/ Vhoi Vxs0
so|/ dqg wkh Lqirupdo Vhfwru�/ QEHU Zrunlqj Sdshu Qr1 967<1

^54` Urlqh/ Mhvshu +5333, �Wd{ Dyrlgdqfh/ Uhglvwulexwlrq dqg Yrwlqj�/ Vwrfn0
krop Xqlyhuvlw| zrunlqj sdshu ZS 5333=41

^55` Vohpurg/ Mrho +4<<7, �Il{lqj wkh ohdn lq Rnxq*v exfnhw= Rswlpdo wd{ sur0
juhvvlylw| zkhq dyrlgdqfh fdq eh frqwuroohg�/ Mrxuqdo ri Sxeolf Hfrqrplfv
88 ss1740841
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^56` Vohpurg/ Mrho +4<<8, �Lqfrph Fuhdwlrq ru Lqfrph VkliwlqjB Ehkdylrudo
Uhvsrqvhv wr Wd{ Uhirup Dfw ri 4<;9�/ Dphulfdq Hfrqrplf Uhylhz/ ;8+5,/
ss1 4:804;31

^57` Vohpurg/ Mrho +4<<; , �D Jhqhudo Prgho ri wkh Ehkdylrudo Uhvsrqvh wr
Wd{dwlrq �QEHU Zrunlqj Sdshu Qr1 98;51

^58` Vohpurg/ Mrho> Ednlmd/ Mrq +5333, �Grhv Jurzlqj Lqhtxdolw| Uhgxfh Wd{
Surjuhvvlylw|B Vkrxog lwB�/ QEHU Zrunlqj Sdshu Qr1 :8:91

^59` Vohpurg/ Mrho> \lw}kdnl/ Vkorpr +5333, �Wd{ Dyrlgdqfh/ Hydvlrq/ dqg Dg0
plqlvwudwlrq�/ QEHU Zrunlqj Sdshu Qr1 :7:61

^5:` Xvwlqry/ Doh{dqghu +4<<<, �Kljk Wd{ Udwh dqg Orz Uhyhqxh�/ Hfrqrplf
Uhylhz/ Hfrqrplf H{shuw Jurxs/ Wkh Plqlvwu| ri Ilqdqfh ri wkh Uxvvldq
Ihghudwlrq/ Lvvxh 51
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