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Jlql Ghfrpsrvlwlrq dqg Jlql Lqfrph

Hodvwlflw| Xqghu Lqfrph Yduldelolw|

Sdxo Pdnglvvl� Txhqwlq Zrgrq|

Dsulo 5336

Devwudfw

Wkh Jlql lqfrph hodvwlflw| kdv ehhq xvhg wr dvvhvv wkh lpsdfw

ri pdujlqdo sursruwlrqdo fkdqjhv lq lqfrph iurp d jlyhq vrxufh rq

lqhtxdolw| lq wrwdo lqfrph1 Wklv qrwh h{whqgv wkh phwkrgrorj| wr

wdnh lqwr dffrxqw lqfrph yduldelolw|1

Nh|zrugv= Lqhtxdolw|/ Jlql Ghfrpsrvlwlrq/ Xqfhuwdlqw|1

MHO Frghv= G64/ L631

� Gìsduwhphqw g*ìfrqrpltxh dqg FHUHI/ Xqlyhuvlwì gh Vkhueurrnh/ 5833/

erxohydug gh o*Xqlyhuvlwì/ Vkhueurrnh/ Txìehf/ Fdqdgd/ M4N 5U4> Hpdlo=

sdxo1pdnglvvlCxvkhueurrnh1fd1
| DIWSP/ Zruog Edqn/ 4;4; K Vwuhhw/ QZ/ Zdvklqjwrq/ GF 53766/ XVD/ Hpdlo=

tzrgrqCzruogedqn1ruj1
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4 Lqwurgxfwlrq

Wkh Jlql Lqfrph Hodvwlflw| +JLH khuhdiwhu, lv d sdudphwhu wkdw phdvxuhv

wkh lpsdfw rq wkh +h{whqghg, Jlql lqgh{ ri lqfrph lqhtxdolw| ri d pdujlqdo

sursruwlrqdo fkdqjh lq dq lqfrph vrxufh +h1j1/ Ohupdq dqg \lw}kdnl 4<;8,1

Hvwlpdwhv ri wkh JLH kdyh ehhq xvhg/ dprqj rwkhuv/ iru dvvhvvlqj wkh lpsdfw

rq lqhtxdolw| ri lqfuhdvhv lq rxwod|v iru vrfldo surjudpv +h1j1/ Ohupdq dqg

\lw}kdnl 4<<7/ Zrgrq dqg \lw}kdnl 5335,1 Krzhyhu/ zkloh dq lqfuhdvh lq

ixqglqj iru surjudpv vxfk dv xqhpsor|phqw ehqh�wv pd| uhgxfh lqhtxdolw|

lq phdq lqfrph/ lw pd| dovr uhgxfh lqfrph yduldelolw| ru ulvn/ dqg wklv lv qrw

wdnhq lqwr dffrxqw lq wkh wudglwlrqdo ghfrpsrvlwlrq ri wkh Jlql lqgh{1 Lq

wklv qrwh/ zh vkrz wkdw xqghu lqfrph yduldelolw| +dvvxplqj wkdw wkh revhu0

ydwlrqv uhsuhvhqw d gudz iurp vwdwhv ri qdwxuh,/ dq lqfrph vrxufh kdv wkuhh

JLHv fruuhvsrqglqj wr wkh wkuhh zd|v lq zklfk wkh lqfrph vrxufh d�hfwv wkh

fhuwdlqw| htxlydohqw lqfrph= d, wkh phdq lqfrph iurp wkh vrxufh ryhu wlph/

e, wkh yduldelolw| lq lqfrph iurp wkh vrxufh/ dqg f, wkh fruuhodwlrq ryhu wlph

ehwzhhq lqfrph iurp wkh vrxufh dqg lqfrph iurp rwkhu vrxufhv1 Wkh wrwdo

lpsdfw rq lqhtxdolw| ri d pdujlqdo fkdqjh lq lqfrph iurp wkh vrxufh lv wkhq

d ixqfwlrq ri wkhvh wkuhh JLHv1

5 Phwkrg

Frqvlghu d vlwxdwlrq zkhuh wrwdo lqfrph lv wkh vxp ri lqfrph iurp a vrxufhv1

Wkh vwdqgdug ghfrpsrvlwlrq ri wkh Jlql lqgh{ lv
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zkhuh +� lv lqfrph iurp vrxufh �/ 8 lv wkh udqn ri wkh lqglylgxdo +ru krxvh0

krog, lq wkh glvwulexwlrq ri wrwdo lqfrph/ 8� lv wkh udqn lq wkh glvwulexwlrq ri

lqfrph iurp vrxufh �/ 6� lv wkh vrxufh*v phdq lqfrph/ dqg 6 lv phdq wrwdo

lqfrph1 Lq htxdwlrq +4,/ -� lv wkh Jlql fruuhodwlrq ehwzhhq wrwdo lqfrph

dqg lqfrph iurp vrxufh �/ C� lv wkh Jlql ri vrxufh �/ dqg 7� lv wkh vrxufh*v

vkduh ri wrwdo lqfrph1 Lw fdq eh vkrzq wkdw wkh lpsdfw rq lqhtxdolw| ri d

pdujlqdo sursruwlrqdo fkdqjh lq lqfrph iurp vrxufh � lv vxfk wkdw

YC

Ye

C
' 7�E#� � �� +5,

zkhuh wkh JLH/ ghqrwhg e| #�/ lv gh�qhg dv

#� '
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C
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D JLH kljkhu +orzhu, wkdq rqh ghqrwhv dq lqfrph vrxufhv wkdw lv lqhtxdolw|

lqfuhdvlqj +ghfuhdvlqj, dw wkh pdujlq1

Lq wklv qrwh/ zh h{whqg wklv ghfrpsrvlwlrq dqg wkh frqfhsw ri wkh JLH wr d

frqwh{w lq zklfk lqglylgxdov duh vxemhfw wr lqfrph yduldelolw| ryhu wlph1 Rxu

vwudwhj| frqvlvwv lq frqvlghulqj wkh lqfrph yduldeoh + lq +4, dv wkh fhuwdlqw|

htxlydohqw lqfrph ri wkh lqglylgxdo/ dqg wr dsso| wkh ghfrpsrvlwlrq wr wkdw

fhuwdlqw| htxlydohqw1 Li wkh dfwxdo lqfrph iru lqglylgxdo � lv ghqrwhg e| %� �

wklv lv d udqgrp yduldeoh zlwk ghqvlw| ixqfwlrq }� E��/ wkh fhuwdlqw| htxlydohqw

lqfrph +� lv gh�qhg wkurxjk
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zkhuh � E�� grhv qrw uhsuhvhqwv wkh Ehuqrxool xwlolw| ixqfwlrq ri wkh lqglylgxdo/

exw udwkhu d vrfldo mxgjhphqw rq wkh lpsdfw ri lqfrph yduldelolw| rq zhoiduh1

Ghqrwh e| >� wkh lqglylgxdo*v phdq lqfrph ryhu wlph1 Wkh frvw ri yduldelolw|/

S E}�(��/ lv gh�qhg e|
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Xvlqj d Wd|oru h{sdqvlrq/ dq dssur{lpdwlrq ri wklv frvw lv

S E}�(�� * f�Do�@j
2

�
c +9,

zkhuh o�@ lv wkh Duurz0Sudww devroxwh ulvn dyhuvlrq lqgh{ phdvxuhg dw >�/ dqg

j2� lv wkh yduldqfh ri wkh lqglylgxdo*v lqfrph1 Lq wklv qrwh/ iru vlpsolflw|/ zh

dvvxph d frqvwdqw devroxwh ulvn dyhuvlrq +ghqrwhg e| 4,/ vr wkdw

+� ' >� � f�D4j2� � +:,

Uhwxuq qrz wr wkh idfw wkdw wkhuh duh a vrxufhv ri lqfrph zlwk phdqv

ryhu wlph >�� iru lqglylgxdo � vr wkdw
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zkhuh %3�� ' %� � %��1 Xvlqj +;,/ +<, dqg +43,/ +:, pd| eh uhzulwwhq dv
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ehiruh e| 6 wkh phdq ydoxh ri +�/ dsso|lqj +4, wr +44, |lhogv iru hdfk lqfrph

vrxufh wkuhh frpsrqhqwv lq wkh ghfrpsrvlwlrq ri wkh Jlql
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Xvlqj d qrwdwlrq vlplodu wr +4,/ wklv |lhogv
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Frqvlghu qrz d vpdoo sursruwlrqdo fkdqjh lq dq lqfrph vrxufh e| d idfwru
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Zlwk furvv0vhfwlrq gdwd/ vlqfh zh gr qrw revhuyh lqfrph yduldelolw|/ rqo|

wkh �uvw whup rq wkh uljk kdqg vlgh ri +47, dsshduv/ vr wkdw zkhwkhu dq lqfrph

vrxufh lqfuhdvhv ru ghfuhdvhv lqhtxdolw| dw wkh pdujlq lv vroho| ghwhuplqhg

e| zkhwkhu wkh JLH #
>

� lv deryh ru ehorz rqh1 Lq d sdqho vhwwlqj/ zh kdyh

lqvwhdg wkuhh vrxufhv ri lpsdfw dw wkh pdujlq/ dqg wkhuhe| wkuhh JLHv uhodwhg

wr d, wkh phdq lqfrph iurp wkh vrxufh ryhu wlph/ e, wkh yduldelolw| ri wkh

vrxufh/ dqg f, wkh fruuhodwlrq ehwzhhq wkh vrxufh dqg rwkhu vrxufhv ryhu
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wlph1 Iru h{dpsoh/ d vrxufh vxfk dv xqhpsor|phqw ehqh�wv pd| uhgxfh

lqhtxdolw| lq fhuwdlqw| htxlydohqw lqfrph dw wkh pdujlq qrw rqo| wkurxjk

wdujhwlqj lqglylgxdov zlwk frpsdudwlyho| orz phdq lqfrph/ exw dovr wkurxjk

uhgxflqj lqfrph yduldelolw| iru wkhvh lqglylgxdov/ zlwk wklv ehqh�fldo h�hfw

dsshdulqj wkurxjk wkh wklug JLH lq +47,1

Rqh odvw srlqw= wr lqwurgxfh  h{lelolw| lq wkh phdvxuhphqw ri lqhtxdolw|/

zh pd| xvh wkh h{whqghg Jlql frh!flhqw +\lw}kdnl/ 4<;6,/ lq zklfk fdvh wkh

zhljkwv sodfhg rq ydulrxv sduwv ri wkh glvwulexwlrq ri wkh fhuwdlqw| htxlydohqw

lqfrph zloo ghshqg rq d sdudphwhu v1 D ydoxh ri 2 |lhogv wkh vwdqgdug

Jlql1 D kljkhu +orzhu, ydoxh sodfhv pruh +ohvv, zhljkwv rq orzhu sduwv ri wkh

glvwulexwlrq1 Doo wkh uhvxowv zloo uhpdlq ydolg1 Zh zloo kdyh
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6 Frqfoxvlrq

Prvw ri wkh zrun iru dvvhvvlqj wkh lpsdfw ri sxeolf wudqvihuv rq lqhtxdolw| lv

edvhg rq furvv0vhfwlrqdo gdwd1 \hw pdq| wudqvihuv duh ghvljqhg qrw rqo| wr

uhdfk wkh srru/ exw dovr wr r�vhw wkh lpsdfw ri lqfrph yduldelolw| rq zhoiduh1

Lq wklv qrwh/ zh kdyh h{whqghg wkh vrxufh ghfrpsrvlwlrq ri wkh Jlql lqgh{ ri

lqhtxdolw| wr vkrz krz wr hydoxdwh wkh lpsdfw dw wkh pdujlq rq lqhtxdolw| ri

d sursruwlrqdo lqfuhdvh lq surjudp rxwod|v xqghu lqfrph yduldelolw|1 Zkhq

frqvlghulqj lqhtxdolw| lq fhuwdlqw| htxlydohqw lqfrph/ hdfk lqfrph vrxufh

fdq eh vdlg wr kdyh wkuhh Jlql Lqfrph Hodvwlflwlhv fruuhvsrqglqj wr wkh wkuhh

whupv dsshdulqj lq wkh Wd|oru dssur{lpdwlrq ri wkh lqglylgxdo*v fhwdlqw|

htxlydohqw lqfrph/ qdpho| wkh phdq lqfrph iurp wkh vrxufh/ wkh yduldelolw|

ri wkh vrxufh ryhu wlph/ dqg wkh fryduldqfh ehwzhhq wkh vrxufh dqg rwkhu

lqfrph vrxufhv ryhu wlph1

Uhihuhqfhv

^4` Ohupdq/ U1L1 dqg V1 \lw}kdnl +4<;8,/ Lqfrph Lqhtxdolww| H�hfwv e| Lq0

frph Vrxufhv= D Qhz Dssurdfk dqg Dssolfdwlrqv wr wkh Xqlwhg Vwdwhv/

Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ 9:= 48404891

^5` Ohupdq/ U1L1 dqg V1 \lw}kdnl +4<<7,/ Wkh H�hfw ri Pdujlqdo Fkdqjhv lq

Lqfrph Vrxufhv rq X1V1 Lqfrph Lqhtxdolw|/ Sxeolf Ilqdqfh Txduwhuo|/ 55=

736074:1

^6` Vwdun/ R1/ M1 H1 Wd|oru dqg V1 \lw}kdnl +4<;9,/ Uhplwwdqfhv dqg Lqhtxdo0

lw|/ Hfrqrplf Mrxuqdo/ <9/ :550:731

:



^7` Zrgrq/ T1/ dqg V1 \lw}kdnl +5335,/ Hydoxdwlqj wkh Lpsdfw ri Jryhuqphqw

Surjudpv rq Vrfldo Zhoiduh= Wkh Uroh ri Wdujhwlqj dqg wkh Doorfdwlrq

Uxohv Dprqj Surjudp Ehqh�fldulhv/ Sxeolf Ilqdqfh Uhylhz/ 63= 4350561

^8` \lw}kdnl/ V1 +4<;6,/ Rq dq H{whqvlrq ri wkh Jlql Lqhtxdolw| Lqgh{/ Lqwhu0

qdwlrqdo Hfrqrplf Uhylhz/ 57/ 94:095;1

D Surri ri +46,

Wklv surri iroorzv forvho| Vwdun hw do1 +4<;9,1 Zh �uvw qrwh wkdw diwhu d

pdujlqdo sursruwlrqdo fkdqjh lq lqfrph iurp vrxufh &
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