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4 Lqwurgxfwlrq1

Yhwhudqv zkr duh 98 ru roghu duh holjleoh iru khdowk lqvxudqfh xqghu Phglfduh1

Wkhvh hoghuo| yhwhudqv kdyh wkh kljkhvw phglfdo fduh xvdjh dprqj doo yhwhu0

dqv1 Wkh| dovr irup d vxevwdqwldo sruwlrq ri wkh Yhwhudqv* Dgplqlvwudwlrq

+YD,*v xvhu jurxs/ dffrxqwlqj iru doprvw kdoi ri yhwhudqv xvlqj wkh YD khdowk

fduh v|vwhp1 Jlyhq wkh djlqj ri yhwhudqv/ wkh sursruwlrq ri hoghuo| yhwhudqv

kdv ehhq lqfuhdvlqj gxulqj sdvw ihz ghfdghv1 Gxh wr wkh ryhuods lq wkhlu

khdowk lqvxudqfh fryhudjhv/ hoghuo| yhwhudqv* khdowk fduh vhuylfh ghpdqg lv

h{shfwhg wr eh d�hfwhg e| erwk Phglfduh dqg YD khdowk fduh srolflhv1 Df0

fruglqj wr wkh Yhwhudqv* Htxdo Dffhvv wr Phglfduh Dfw +4<<<,/ dqg wkh Yhwhu0

dqv Phglfduh Uhlpexuvhphqw Ghprqvwudwlrq Dfw +5333, sdvvhg uhfhqwo| e|

Frqjuhvv/ wkh YD lv qrz dxwkrul}hg wr ghprqvwudwh wkh ihdvlelolw| ri doorz0

lqj Phglfduh0holjleoh yhwhudqv wr xwlol}h wkhlu phglfduh ehqh�wv lq wkh khdowk

fduh v|vwhp ri wkh Ghsduwphqw ri Yhwhudqv D�dluv1 Wklv qhz uhlpexuhphqw

srolf| kdv wkh srwhqwldo ri lqfuhdvlqj wkh vfrsh dqg wkh txdolw| ri wkh YD

khdowk fduh v|vwhp1 Wkxv/ dqdo|}lqj Phglfduh0holjleoh yhwhudqv* khdowk fduh

xwlol}dwlrq sdwwhuqv ehwzhhq YD dqg qrq0YD idflolwlhv fdq kdyh vljql�fdqw

lpsolfdwlrqv erwk iru sxeolf khdowk fduh uhirup iru wkh hoghuo| dqg iru wkh

�qdqfldo yldelolw| ri wkh YD khdowk fduh v|vwhp1

Dowkrxjk wkh YD*v khdowk fduh v|vwhp zdv lqlwldoo| ghvljqhg dqg exlow

pdlqo| iru lqsdwlhqw fduh/ wkh YD kdv ehjdq wr uhghvljq lwv v|vwhp wr wuhdw

pruh yhwhudqv lq vr0fdoohg frppxqlw|0edvhg rxwsdwlhqw folqlfv +FERFv, forvhu
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wr zkhuh wkh| olyh1 Wkh exon ri phglfdo fduh lv qrz surylghg lq rxwsd0

wlhqw folqlfv1 Fxuuhqwo|/ YD rshudwhv pruh wkdq ;33 dpexodwru| fduh dqg

frppxqlw|0edvhg rxwsdwlhqw folqlfv1 Lq wklv sdshu/ zh zloo frqfhqwudwh rq

dqdo|}lqj yhwhudqv* rxwsdwlhqw khdowk fduh xwlol}dwlrq14

Zh sursrvh dq hpslulfdo prgho wr h{dplqh idfwruv wkdw ghwhuplqhPhglfduh0

holjleoh yhwhudqv* xvh ri khdowk fduh vhuylfhv dqg wkhlu fkrlfhv ehwzhhq YD

dqg qrq0YD khdowk fduh dowhuqdwlyhv1 Lq lpsruwdqw sdshuv/ Ghe dqg Wulyhgl

+4<<:,/ Hwwqhu +4<<:,/ Kxug dqg PfJduu| +4<<:,/ Qhphw dqg Edloh| +5333,/

dqg Vfkhookruq hw do1 +5333,/ dprqj rwkhuv/ kdyh vwxglhg wkh khdowk fduh xwl0

ol}dwlrq ri wkh hoghuo| iurp gl�huhqw shuvshfwlyhv/ exw qrqh frqvlghuhg wkh uroh

ri dgglwlrqdo wuhdwphqw idflolw| fkrlfh rq wkh wrwdo phglfdo fduh xvh1 Iroorz0

lqj Kdxvpdq/ Ohrqdug dqg PfIdgghq +4<<8,/ zh xvh d wzr0vwdjh vwuxfwxuh

iru khdowk fduh ghpdqg1 Lq wkh �uvw vwdjh/ zh dqdo|}h idfwruv wkdw ghwhuplqh

dq hoghuo| yhwhudq*v wrwdo ghpdqg iru rxwsdwlhqw khdowk fduh vhuylfhv1 Lq wkh

vhfrqg vwdjh/ zh dgguhvv yhwhudqv* doorfdwlrq ri rxwsdwlhqw vhuylfh ghpdqg wr

hdfk ri wkh dowhuqdwlyhv1 Wkh wzr vwdjhv duh olqnhg e| d frvw lqgh{ iru ylvlwv

wkdw lv ghulyhg iurp wkh vhfrqg vwdjh dqg xvhg lq wkh �uvw vwdjh dv d ghwhupl0

qdqw ri wrwdo rxwsdwlhqw vhuylfhv ghpdqg1 Wkh frvw lqgh{ lv frpsxwhg dv wkh

qhjdwlyh ri wkh frqvxphu vxusoxv rewdlqhg iurp wkh vhfrqg vwdjh ri fkrlfh1

Wkh doorfdwlrq ri ylvlwv dprqj gl�huhqw dowhuqdwlyhv lv edvhg rq/ dprqj rwkhu

yduldeohv/ wkh dfwxdo rxw0ri0srfnhw frvw ri wkh lqglylgxdo wr wkh dowhuqdwlyh

4Dq crxwsdwlhqw* ylvlw lq wkh YD v|vwhp lqfoxghv zkdw wkh ihh0iru0vhuylfh v|vwhp frqvlg0
huv ylvlwv wr sk|vlfldqv r!fhv dqg iuhh0 vwdqglqj khdowk folqlfv dv zhoo dv ylvlwv wr krvslwdo
hphujhqf| urrpv1
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dqg wkh glvwdqfh ehwzhhq wkh lqglylgxdo uhvlghqfh dqg wkh dowhuqdwlyh idflolw|1

Wkh vhfrqg vwdjh lv hvwlpdwhg �uvw/ dv d pxowlqrpldo fkrlfh prgho1 D frvw

lqgh{ lv wkhq frpsxwhg dqg xvhg dv dq h{sodqdwru| yduldeoh lq hvwlpdwlqj

wkh �uvw vwdjh prgho/ zklfk lv vshfl�hg dv Qhjdwlyh Elqrpldo W|sh 5 +QE5,

frxqw gdwd prgho1 Wkh hqwluh wzr0vwdjh iudphzrun lv xwlolw| frqvlvwhqw lq

wkdw lw fdq eh ghulyhg iurp xwlolw| pd{lpl}dwlrq1

Wkh wzr0vwdjh iudphzrun zdv xvhg e| Kdxvpdq hw do1 +4<<8, wr prgho

wkh mrlqw ghwhuplqdwlrq ri wkh fkrlfh ri uhfuhdwlrqdo vlwhv dqg wkh qxpehu ri

uhfuhdwlrqdo wulsv1 Xvlqj wklv prgho/ wkh| hvwlpdwhg wkh zhoiduh orvv vx�huhg

e| uhfuhdwlrqdo xvhuv gxh wr qdwxudo uhvrxufh gdpdjh1 Lq uhfhqw |hduv/ frxqw

gdwd prghov kdyh ehhq vxffhvvixoo| xwlol}hg wr dqdo|}h khdowk fduh ghpdqg/

exw wkh uroh ri wkh vkdgrz frvw lqgh{ iru dowhuqdwlyh ylvlwv lq ghwhuplqlqj wkh

wrwdo ghpdqg ri khdowk fduh e| frpelqlqj frxqw gdwd prghov zlwk pxowlqr0

pldo fkrlfh prghov kdv qrw ehhq h{soruhg ehiruh15

Wkh pdmru gdwd vrxufh xvhg lq rxu dqdo|vlv lv wkh 4<<5 Qdwlrqdo Vxuyh| ri

Yhwhudqv +QVY 4<<5,1 Wkh vxuyh| gdwd �oh lqfoxghv lqirupdwlrq rq yhwhudqv*

ghprjudsklfv/ khdowk vwdwxv/ khdowk fduh xwlol}dwlrq/ khdowk lqvxudqfh fryhu0

djh dqg surjudp sduwlflsdwlrq/ dqg vr rq1 Zh dovr xvhg vrph uhfhqw gdwd

iurp KFID dqg wkh Ghsduwphqw ri Yhwhudqv D�dluv +YD, wr vxssohphqw rxu

dqdo|vlv1

D yhu| olplwhg qxpehu ri sdshuv kdyh dqdo|}hg wkh khdowk fduh xwlol}dwlrq

sdwwhuqv ri yhwhudqv1 D uhsruw e| wkh Jhqhudo Dffrxqwlqj R!fh ^JDR2

5Vhh/ iru h{dpsoh/ Fdphurq hw do1 +4<;;,/ Srkophlhu dqg Xoulfk +4<<8,/ Jxupx +4<<:,/
Zlqgphlmhu dqg Vloyd +4<<:,/ dqg \hq/ Wdqj/ dqg Vx +5334,1
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KHKV0<8046` dqdo|}hg wkh xvh ri YD khdowk fduh vhuylfhv e| Phglfduh0holjleoh

yhwhudqv1 Lw orrnhg dw wkh h�hfw ri Phglfduh lqvxudqfh rq wkh xvdjh ri YD

khdowk fduh vhuylfhv e| yhwhudqv1 Dqrwkhu JDR uhsruw ^JDR2KHKV0<9046`

dqdo|}hg krz wkh glvwdqfh d yhwhudq olyhv iurp d YD krvslwdo ru rxwsdwlhqw

folqlf d�hfwv klv xvh ri YD khdowk fduh vhuylfhv1 Exujhvv dqg GhIlruh +4<<7,/

dqg Prrqh| hw do1 +5333, dovr dqdo|}hg wkh h�hfw ri glvwdqfh rq yhwhudqv*

khdowk fduh xwlol}dwlrq1 Kr� dqg Urvhqkhfn +4<<;, h{dplqhg zkhwkhu ihpdoh

yhwhudqv gl�huhg iurp pdoh yhwhudqv rq wkh olnholkrrg ri xvlqj dq| YD khdowk

fduh idflolwlhv1 Wkhvh sdshuv rq yhwhudqv* khdowk fduh xwlol}dwlrq h{dplqhg wkh

h�hfw ri rqo| d ihz idfwruv rq yhwhudqv* khdowk fduh xwlol}dwlrq1 Lq rxu dqdo|vlv/

zh hvwlpdwh wkh h�hfw ri d qxpehu ri idfwruv wkdw d�hfw yhwhudqv* ghpdqg iru

YD dv zhoo dv qrq0YD khdowk fduh/ zlwk vshfldo uhihuhqfh wr wkh uroh ri rxw0ri0

srfnhw frvwv/ glvwdqfhv/ dqg vxssohphqwdo sulydwh khdowk lqvxudqfh fryhudjh

rq wkh wrwdo ghpdqg iru rxwsdwlhqw khdowk fduh1

Lq wkh qh{w vhfwlrq/ zh lqwurgxfh wkh wzr0vwdjh prgho dqg hvwlpdwlrq

phwkrgv1 Lq vhfwlrq wkuhh/ zh lqwurgxfh wkh vxuyh| gdwd dqg glvfxvv vrph

ri wkh ihdwxuhv ri gl�huhqw khdowk fduh surjudpv1 Wkh udwlrqdoh ehklqg wkh

fkrlfh ri yduldeohv dqg wkh hvwlpdwlrq uhvxowv duh dovr suhvhqwhg lq vhfwlrq

wkuhh1 Vhfwlrq irxu frqwdlqv d vxppdu| dqg wkh frqfoxvlrqv1

5 Wkh Prgho

Kdxvpdq hw do1 +4<<8, vshfl�hg d wzr0vwdjh prgho ri uhfuhdwlrq ghpdqg/

zklfk frpelqhv d glvfuhwh fkrlfh prgho zlwk d xwlolw| frqvlvwhqw frxqw gdwd
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prgho1 Wkh| vwdwhg wkdw wkh prgho/ zklfk frqirupv wr d wzr0vwdjh exgjhw0

lqj surfhvv/ pd| eh xvhixo lq pdq| rwkhu frqvxphu fkrlfh vlwxdwlrqv1 Iluvw d

pxowlqrpldo prgho iru h{sodlqlqj wkh fkrlfh ri uhfuhdwlrqdo vlwhv lv vshfl�hg

dqg hvwlpdwhg1 Wkh hvwlpdwhv iurp wklv vwhs duh xvhg wr frqvwuxfw d sulfh

lqgh{ iru uhfuhdwlrqdo wulsv1 Wklv sulfh lqgh{ vxevhtxhqwo| ehfrphv dq h{0

sodqdwru| yduldeoh lq wkh frxqw prgho iru wrwdo qxpehu ri wulsv1 Zh zloo xvh

wklv iudphzrun lq rxu hpslulfdo dqdo|vlv1

Lq wkh �uvw vwdjh/ zh vwxg| idfwruv wkdw d�hfw d yhwhudq*v wrwdo rxwsdwlhqw

khdowk fduh vhuylfh ghpdqg1 Lq wkh vhfrqg vwdjh/ zh dgguhvv klv doorfdwlrq ri

rxwsdwlhqw ylvlwv ehwzhhq YD dqg qrq0YD idflolwlhv1 Wkh doorfdwlrq surfhvv

lwvhoi lv vshfl�hg dv d wzr0ohyho qhvwhg orjlw prgho1 Wkh �uvw ohyho h{sodlqv

}hur2qrq0}hur khdowk fduh xvdjh lq d sduwlfxodu |hdu1 Xsrq srvlwlyh xvdjh/

wkh vhfrqg ohyho h{soruhv wkh doorfdwlrq ehwzhhq YD idflolwlhv dqg qrq0YD

idflolwlhv1 Lq wkh �uvw vwdjh/ yhwhudqv* wrwdo ghpdqg iru rxwsdwlhqw vhuylfhv lv

d�hfwhg e| wkh rxw0ri0srfnhw frvw lqgh{ iru hdfk ylvlw1 Wkh qhjdwlyh ri wkh

frqvxphu vxusoxv rewdlqhg iurp wkh vhfrqg vwdjh lv xvhg dv wkh frvw lqgh{1

Wkh doorfdwlrq ri ylvlwv dprqj gl�huhqw dowhuqdwlyhv lv edvhg rq/ dprqj rwkhu

idfwruv/ wkh dfwxdo rxw0ri0srfnhw frvw ri wkh dowhuqdwlyh wr wkh lqglylgxdo/ dqg

wkh glvwdqfh ehwzhhq wkh lqglylgxdo*v sodfh ri vwd| dqg wkh dowhuqdwlyh1 Wkh

vhfrqg vwdjh lv hvwlpdwhg �uvw/ dv d qhvwhg pxowlqrpldo orjlw prgho1 D frvw

lqgh{ lv wkhq frpsxwhg dqg xvhg dv dq h{sodqdwru| yduldeoh lq hvwlpdwlqj

wkh �uvw vwdjh prgho/ zklfk lv vshfl�hg dv QE5 frxqw gdwd prgho1
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514 Hfrqrphwulf Vshfl�fdwlrq ri wkh Ylvlwv Doorfdwlrq

Ghflvlrq

Wkh vhfrqg0vwdjh ghflvlrq lqyroyhv wkh doorfdwlrq ri rxwsdwlhqw ylvlwv wr gli0

ihuhqw khdowk fduh vhuylfh dowhuqdwlyhv1 Lq 4<<5/ 69 shufhqw ri yhwhudqv* rxw0

sdwlhqw ylvlwv zhuh wr YD khdowk fduh idflolwlhv/ dqg 97 shufhqw wr qrq0YD

khdowk fduh idflolwlhv1 Exw lq wkdw |hdu 55 shufhqw ri yhwhudqv glg qrw vhhn

dq| rxwsdwlhqw khdowk fduh vhuylfh1

Wkh doorfdwlrq prgho lv hvwlpdwhg dv d wzr0ohyho qhvwhg pxowlqrpldo orjlw

prgho1 Wkh �uvw ohyho frqvlvwv ri wkh fkrlfh ri }hur yv1 qrq0}hur khdowk

fduh xvdjh1 Xsrq srvlwlyh xvdjh/ dw wkh vhfrqg ohyho/ d yhwhudq doorfdwhv

klv xwlol}dwlrqv ehwzhhq wzr dowhuqdwlyhv= YD idflolwlhv dqg qrq0YD idflolwlhv1

Lw lv lpsruwdqw wr glvwlqjxlvk ehwzhhq wkh wzr ohyhov ehfdxvh wkh vwrfkdvwlf

surfhvvhv jryhuqlqj wkhp frxog eh txlwh gl�huhqw1

Wkh qhvwhg pxowlqrpldo orjlw prgho +QPQO, lv frpsrvhg ri vhyhudo

pxowlqrpldo fkrlfh prghov +PQO, sdudooho ru qhvwhg wr rqh dqrwkhu1 Wr

ghvfuleh wkh vwuxfwxuh ri QPQO/ lw lv xvhixo wr vwduw zlwk wkh orzhu ohyho ri

PQO1 Iroorzlqj Kdxvpdq dqg Zlvh +4<:;,/ zh gh�qh wkh udqgrp xwlolw| ri

hdfk lqglylgxdo ryhu hdfk ri wkh fkrlfh dowhuqdwlyhv=

L�� ' t�k� nf��q n 0�� +514,

zkhuh t� lv d yhfwru ri fkdudfwhulvwlfv xqltxh wr lqglylgxdo l1 f�� lv d yhfwru

ri fkdudfwhulvwlfv xqltxh wr fkrlfh +ru eudqfk, m zlwk uhvshfw wr lqglylgxdo

l1 k� dqg q duh yhfwruv ri sdudphwhuv wr eh hvwlpdwhg/ dqg 0�� duh glvwxu0
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edqfh whupv1 Wkh pxowlqrpldo orjlw prgho vshfl�hv yhfwru E0��c 0�2c ���c 0�a� wr

frph iurp dq lqghshqghqwo| dqg lghqwlfdoo| glvwulexwhg w|sh L h{wuhph ydoxh

glvwulexwlrq1

Iru wkh pxowlqrpldo orjlw prgho/ rqo| rqh frh!flhqw lv hvwlpdwhg shu

fkdudfwhulvwlf ri wkh dowhuqdwlyhv> iru fkdudfwhulvwlfv wkdw ydu| e| lqglylgxdov/

+M04, frh!flhqwv pxvw eh hvwlpdwhg shu fkdudfwhulvwlf/ zkhuh M lv qxpehu

ri fkrlfhv1 Vr lq wkh wzr dowhuqdwlyh fdvh/ zh hvwlpdwh rqh frh!flhqw shu

lqglylgxdo fkdudfwhulvwlf/ zklfk lv wkh h�hfw ri d fkdqjh lq wkh yduldeoh rq

wkh xwlolw| ri fkrrvlqj dowhuqdwlyh rqh uhodwlyh wr fkrrvlqj dowhuqdwlyh wzr1

Frqglwlrqdo rq kdylqj fkrvhq eudqfk n +iru lqvwdqfh/ srvlwlyh rxwsdwlhqw

xvdjh,/ wkh suredelolw| ri lqglylgxdo � fkrrvlqj dowhuqdwlyh � +YD ru qrq0YD,

lv=

����& '
i TEt�k� nf��q�

Sa&
�'� i TEt�k� nf��q�

+515,

zkhuh a& lv wkh qxpehu ri dowhuqdwlyhv lq eudqfk &� Gh�qh UT& / wkh lqfoxvlyh

ydoxh iru eudqfk n/ dv=

UT& ' *?E
a&[

�'�

i TEt�k� nf��q�� +516,

Gh�qh/ �&c wkh suredelolw| ri lqglylgxdo l fkrrvlqj eudqfk &c dv=

�& '
i TEt�1& nf�&# n UT&�&�Sg
&'�

i TEt�1& nf�&# n UT&�&�
+517,

zkhuh g lv wkh wrwdo qxpehu ri eudqfkhv1 Wkh suredelolw| ri lqglylgxdo �

fkrrvlqj dowhuqdwlyh � / ���/ lv

;



��� ' ����&�& +518,

Li A�� lv wkh qxpehu ri ylvlwv e| lqglylgxdo � wr dowhuqdwlyh �/ wkhq wkh orj

olnholkrrg lv

*L}u '
U[

�'�

a[

�'�

A�� *L}��� +519,

Wkh shu ylvlw frqvxphu vxusoxv iru hdfk lqglylgxdo lv fdofxodwhg dv

7� '
�

B
*?E

g[

&'�

i TEt�1& nf�&# n UT&�&�� +51:,

zkhuh B lv wkh devroxwh ydoxh ri wkh frh!flhqw ri wkh rxw0ri0srfnhw frvw lq

wkh doorfdwlrq prgho + Vhh Kdxvpdq hw do1/4<<8/ sj1 <,1

Dq lqglylgxdo*v �frqvxphu vxusoxv� lv wkh gl�huhqfh ehwzhhq wkh prvw kh

zrxog eh zloolqj wr sd| iru d jrrg dqg zkdw kh dfwxdoo| sd|v1 Wkh fdofxod0

wlrq ri frqvxphu vxusoxv iurp glvfuhwh fkrlfh prghov zdv �uvw vxjjhvwhg e|

PfIdgghq +4<;4, dqg Vpdoo dqg Urvhq +4<;4,/ dqg lw zdv ixuwkhu ghyhorshg

e| Vpdoo +4<<5,/ PfFrqqhoo +4<<8,/ dqg Fkrl dqg Prrq +4<<:, lq gl�huhqw

prgho vshfl�fdwlrqv1 Wkh lqfoxvlyh ydoxh lq glvfuhwh fkrlfh prghov lv gluhfwo|

uhodwhg wr frqvxphu*v vxusoxv1 Iru wkh qhvwhg orjlw prgho/ wkh lqfoxvlyh ydoxh

phdvxuhv wkh h{shfwhg pd{lpxp xwlolw| ri wkh dowhuqdwlyhv lq d qhvw ru wkh

vrfldo vxusoxv iurp wkh fkrlfh ri d qhvw/ vhh Gxelq +4<<;/ Fkv1 9/ :,1
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515 Hfrqrphwulf Vshfl�fdwlrq ri wkh Wrwdo Rxwsdwlhqw

Ylvlwv

D yhwhudq*v rxwsdwlhqw khdowk fduh vhuylfh ghpdqg lv d�hfwhg e|/ dprqj rwkhu

wklqjv/ klv ghprjudsklfv/ pruelglwlhv/ vxssohphqwdo khdowk fduh lqvxudqfh/

dqg d vkdgrz frvw lqgh{ uhsuhvhqwlqj wkh sulfh ri hdfk ylvlw1 Dv lq Kdxvpdq

hw do1 +4<<8,/ zh fdq xvh wkh frqvxphu vxusoxv phdvxuh iurp wkh doorfdwlrq

prgho dv wkh vkdgrz frvw lqgh{1 Vlqfh wkh doorfdwlrq prgho lv qhvwhg xqghu

wkh wrwdo qxpehu ri ylvlwv prgho/ lw lv qdwxudo wr xvh wkh ylvlw doorfdwlrq

lqfoxvlyh ydoxh lq wkh ghflvlrq kljkhu xs lq wkh wuhh1 Kdxvpdq hw do1 +4<<8,

vkrzhg wkdw wklv fkrlfh ri sulfh lqgh{ lv frqvlvwhqw zlwk wzr0vwdjh exgjhwlqj1

Vlqfh wkh qxpehu ri rxwsdwlhqw ylvlwv lv dq lqwhjhu juhdwhu wkdq ru htxdo

wr }hur/ dq dssursuldwh vshfl�fdwlrq lv wkh frxqw uhjuhvvlrq prgho +Kdxvpdq

hw do1/ 4<;7> Fdphurq dqg Wulyhgl/ 4<<;,1 Wkh frxqw prgho vshfl�hv wkh

frqglwlrqdo h{shfwdwlrq ri wkh frxqw udqgrp yduldeoh wr eh

.dA� m f�o ' i TEf�q� +51;,

zkhuh/ A� lv wkh wrwdo ri rxwsdwlhqw ylvlwv/ f� lv wkh yhfwru ri yduldeohv zklfk

d�hfw wrwdo rxwsdwlhqw ghpdqg/ lqfoxglqj wkh frvw lqgh{/ dqg q lv wkh frh!0

flhqw yhfwru1

Wkh prvw edvlf frxqw gdwd prgho lv wkh Srlvvrq uhjuhvvlrq prgho/ exw

li wkh gdwd lv ryhu0glvshuvhg/ wkh qhjdwlyh elqrpldo +QE, prgho lv xvhg wr

ghdo zlwk wkh ryhuglvshuvlrq1 Iru wkh QE5 vshfl�fdwlrq/ wkh suredelolw| ri
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dq lqglylgxdo kdylqj d wrwdo ri |� rxwsdwlhqw ylvlwv lv=

� EA� ' |�� '
KE|� n k�

KEk�KE|� n ��
E

k

kn )�

�kE
)�

kn )�

�|� +51<,

zkhuh )� ' i TEf�q� ' .dA� m f�oc dqg k lv wkh ryhuglvshuvlrq sdudphwhu1

Pd{lpxp olnholkrrg hvwlpdwlrq fdq eh xvhg wr hvwlpdwh q� Dv orqj dv wkh

frqglwlrqdo phdq lv fruuhfwo| vshfl�hg/ POH lv frqvlvwhqw iru q�

Wkh vdpsoh phdq ri rxu ghshqghqw yduldeoh/ wrwdo qxpehu ri rxwsdwlhqw

ylvlwv/ lv 914:1 Wkh vwdqgdug ghyldwlrq lv <16</ vxjjhvwlqj ryhuglvshuvlrq1

Wkh OU whvw vwdwlvwlf iru ryhuglvshuvlrq lv ;3316/ zklfk idu h{fhhgv wkh 4(

fulwlfdo ydoxh ri �2

f�bHE�� ' D�ec lqglfdwlqj wkh suhvhqfh ri ryhuglvshuvlrq/ vhh

Fdphurq dqg Wulyhgl +4<;9/ 4<<;,1 Khuh zh zloo xvh QE5 prgho lq rughu wr

frqwuro iru ryhuglvshuvlrq1

6 Hpslulfdo Uhvxowv

614 YD dqg Rwkhu Pdmru Khdowk Fduh Surjudpv

Wkh srsxodwlrq zh fryhuhg lq rxu dqdo|vlv lv Phglfduh0holjleoh yhwhudqv1 Wklv

phdqv wkdw doo ri wkhp duh qhfhvvdulo| fryhuhg e| Phglfduh Sduw D +lqsd0

wlhqw,1 Qhduo| 7 shufhqw ri wkhp duh dovr fryhuhg e| Phglfdlg/ dqg 99 shufhqw

duh fryhuhg e| gl�huhqw w|shv ri vxssohphqwdo sulydwh khdowk fduh lqvxudqfh

lq dgglwlrq wr wkh Phglfduh fryhudjh1 Sdwlhqwv fkrrvh gl�huhqw khdowk fduh

surylghuv ghshqglqj xsrq holjlelolw|/ fryhudjh/ frvwv/ ehqh�wv/ dqg txdolw| ri

gl�huhqw khdowk fduh v|vwhpv/ ehvlghv wkhlu rzq dwwulexwhv1 Wkxv/ zh qhhg wr

wdnh d forvh orrn dw wkh gl�huhqfh ehwzhhq wkhvh surjudpv1 Ehfdxvh wkhuh lv
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d juhdw ghdo ri yduldwlrq dprqj gl�huhqw sulydwh khdowk lqvxudqfh surjudpv/

zh zloo pdlqo| frqfhqwudwh rq YD/ Phglfduh/ dqg Phglfdlg1

Wkh YD khdowk fduh v|vwhp surylghv khdowk fduh vhuylfhv wkurxjk d cgl0

uhfw fduh* v|vwhp ri kxqguhgv ri krvslwdov/ rxwsdwlhqw folqlfv/ dqg qxuvlqj

krphv1 Edvlfdoo|/ doo yhwhudqv duh holjleoh iru wuhdwphqw dw YD phglfdo idflol0

wlhv1 Krzhyhu/ sd|phqw dqg dydlodelolw| ri fduh ydulhv ghshqglqj rq wkh w|sh

ri wuhdwphqw qhhghg/ wkh �qdqfldo vlwxdwlrq ri wkh yhwhudq/ dqg zkhwkhu ru

qrw wkh yhwhudq kdv d vhuylfh0frqqhfwhg glvdelolw| ru uhfhlyhv d orz lqfrph YD

shqvlrq1 Wkh ghjuhh ri glvdelolw| lv d idfwru lq wuhdwphqw frvw dqg wuhdwphqw

sulrulw|1 Iru h{dpsoh/ yhwhudqv zlwk vhuylfh0frqqhfwhg glvdelolwlhv udwhg dw

83 shufhqw ru kljkhu duh hqwlwohg wr lqsdwlhqw krvslwdo dqg frpsuhkhqvlyh

rxwsdwlhqw fduh/ dqg li vsdfh dqg uhvrxufhv duh dydlodeoh/ wkh| fdq dovr xvh

phglfdoo| qhfhvvdu| qxuvlqj krph fduh1 Yhwhudqv zlwk vhuylfh0frqqhfwhg glv0

delolwlhv udwhg 83 shufhqw ru ohvv duh dovr hqwlwohg wr lqsdwlhqw krvslwdo fduh/

exw wkhlu hqwlwohphqw wr rxwsdwlhqw fduh lv pruh olplwhg> prvw ri wkhp duh

hqwlwohg rqo| wr wuhdwphqw ri wkhlu vhuylfh0frqqhfwhg glvdelolwlhv/ dqg rwkhu

rxwsdwlhqw vhuylfhv fdq eh surylghg rqo| li vsdfh dqg uhvrxufhv duh dydlodeoh1

Wkh dydlodelolw| ri vhuylfhv wr yhwhudqv zlwkrxw vhuylfh0frqqhfwhg glvdelo0

lwlhv lv pruh frpsoh{1 Wkh YD xvhv yhwhudqv* lqfrph dqg dvvhwv wr ghwhuplqh

zklfk ri wkhvh qrq0 vhuylfh0frqqhfwhg yhwhudqv duh +4, hqwlwohg wr lqsdwlhqw

krvslwdo fduh/ dqg +5, uhtxluhg wr pdnh frsd|phqwv iru erwk lqsdwlhqw dqg

rxwsdwlhqw vhuylfhv1 Yhwhudqv zlwk lqfrph ehorz fhuwdlq wkuhvkrogv/ zlwk

vhuylfh0frqqhfwhg glvdelolwlhv/ zkr duh iruphu sulvrqhuv ri zduv/ dqg ri fhu0
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wdlq rwkhu w|shv duh sodfhg lq wkh pdqgdwru|0fduh fdwhjru|1 Yhwhudqv holjleoh

iru Phglfdlg ru uhfhlylqj YD shqvlrqv ehorqj wr wkh pdqgdwru|0fduh fdwh0

jru|1 Wkh uhvw duh sodfhg lq wkh glvfuhwlrqdu|0fduh fdwhjru|/ exw fdq vwloo

rewdlq fduh li vsdfh dqg uhvrxufhv duh dydlodeoh dqg li wkh| djuhh wr pdnh wkh

frsd|phqwv1

Phglfduh lv d ihghudo khdowk lqvxudqfh surjudp fryhulqj doprvw doo Dphu0

lfdqv djhg 98 dqg roghu/ dqg fhuwdlq lqglylgxdov xqghu 98 zkr duh glvdeohg

+xqghu Vrfldo Vhfxulw| Wlwoh LL, ru kdyh fkurqlf nlgqh| glvhdvhv1 WkhPhglfduh

surjudp lv frpsrvhg ri wzr sduwv= krvslwdo lqvxudqfh/ fdoohg Sduw D/ dqg vxs0

sohphqwdu| phglfdo lqvxudqfh/ fdoohg Sduw E1 Sduw D khosv sdwlhqwv sd| iru

lqsdwlhqw krvslwdo fduh/ srvw0krvslwdo fduh lq vnloohg qxuvlqj idflolwlhv/ srvw0

krvslwdo krph khdowk vhuylfhv/ dqg krvslfh fduh1 Sduw E vxssohphqwv Sduw

D e| khoslqj sd| iru grfwru*v vhuylfhv/ rxwsdwlhqw vhuylfhv/ dqg d qxpehu

ri rwkhu phglfdo vhuylfhv dqg vxssolhv1 Sduwlflsdwlrq lq Sduw E lv yroxqwdu|

zlwk d prqwko| suhplxp ri '641;3 shu prqwk +lq 4<<5,1

Phglfdlg lv d mrlqwo| ixqghg ihghudo0vwdwh surjudp wkdw sd|v iru khdowk

fduh vhuylfhv wr orz0lqfrph lqglylgxdov/ dqg wr wkrvh xqghu wkh VVL glvdelo0

lw| surjudp1 Phglfdlg lv rshudwhg e| vwdwhv xqghu wkh jhqhudo ryhuvljkw ri

KFID1 Hdfk vwdwh kdv frqvlghudeoh  h{lelolw| lq ghwhuplqlqj zkr zloo uhfhlyh

Phglfdlg dvvlvwdqfh/ zkdw vhuylfhv zloo eh surylghg wr wkhp/ dqg zkdw olp0

lwv zloo eh sodfhg rq wkrvh vhuylfhv1 Lq dgglwlrq wr wkh fdwhjrulfdoo| qhhg|/

vwdwhv fdq fryhu wkh phglfdoo| qhhg| xqghu wkh Phglfdlg1 Shuvrqv ehfrph

phglfdoo| qhhg| rqo| diwhu wkh| kdyh lqfxuuhg phglfdo h{shqvhv vljql�fdqw
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hqrxjk wr uhgxfh wkhlu lqfrph dqg uhvrxufhv wr wkh phglfdoo| qhhg| ohyhov1

Dowkrxjk wkh deryh wkuhh surjudpv kdyh gl�huhqw wdujhw srsxodwlrqv/

wkhuh duh ryhuodsv1 Iru h{dpsoh doprvw 83 shufhqw ri yhwhudqv duh holjleoh iru

Phglfduh/ dqg derxw 7 shufhqw duh holjleoh iru Phglfdlg1 Wklv fdxvhv shrsoh

wr kdyh pxowlsoh surjudp fryhudjh1 Qhhgohvv wr vd|/ wkh ehqh�w dqg frvw ri

hdfk surjudp duh yhu| lpsruwdqw lq ghwhuplqlqj yhwhudqv* fkrlfh iru hdfk

khdowk fduh v|vwhp1

Wkh YD gluhfw fduh v|vwhp kdv qr olplwdwlrq rq wkh gd|v doorzhg iru phg0

lfdoo| qhfhvvdu| fduh iru wkh pdqgdwru| fdwhjru| sdwlhqwv1 Phglfduh olplwv

fryhudjh ri lqsdwlhqw phglfdo dqg vxujlfdo fduh wr <3 gd|v gxulqj dq| ehqh�w

shulrg/ dqg lw doorzv iru 93 h{wud krvslwdo gd|v1 Wzr0wklugv ri Phglfdlg uh0

flslhqwv kdyh qr olplwv rq wkhlu gd|v ri fduh/ zkloh wkh rwkhu rqh0wklug kdyh

olplwv udqjlqj iurp 47 wr 93 gd|v1 Wkh olplwv rq gd|v ri lqsdwlhqw fduh xq0

ghu Phglfduh frxog uhvxow lq Phglfduh0holjleoh yhwhudqv zlwk vhulrxv looqhvv

vhhnlqj fduh iurp YD rqfh wkhlu Phglfduh fryhudjh kdv ehhq h{kdxvwhg1

YD dqg Phglfduh gr qrw kdyh olplwv rq wkh qxpehu ri rxwsdwlhqw ylv0

lwv/ exw lq vrph vwdwhv Phglfdlg olplwv rqh folqlf ru sk|vlfldq ylvlw shu gd|1

Dowkrxjk YD grhv qrw kdyh olplwv rq wkh qxpehu ri rxwsdwlhqw ylvlwv/ YD*v

holjlelolw| dqg hqwlwohphqw surylvlrqv sodfh vljql�fdqw olplwv rq wkh dydlodelo0

lw| ri urxwlqh rxwsdwlhqw fduh1 Iru prvw yhwhudqv/ rxwsdwlhqw fduh lv olp0

lwhg wr vhuylfhv qhhghg wr suhsduh iru ru reyldwh wkh qhhg iru krvslwdol}dwlrq

ru dv d iroorz xs wr krvslwdol}dwlrq1 Rqo| yhu| rog yhwhudqv ru wkrvh zlwk

vhuylfh0frqqhfwhg glvdelolwlhv udwhg dw 83 shufhqw ru kljkhu duh jxdudqwhhg

47



frpsuhkhqvlyh rxwsdwlhqw fduh1

Qhlwkhu YD qru Phglfduh kdv olplwv rq rxwsdwlhqw phqwdo khdowk fduh1

Krzhyhu/ ehfdxvh rxwsdwlhqw phqwdo khdowk ehqh�wv duh fryhuhg xqghu Phglfduh

Sduw E/ yhwhudqv zkr gr qrw hquroo lq Sduw E zrxog eh pruh olnho| wr ghshqg

rq YD iru vxfk fduh1

Doo pdmru khdowk fduh surjudpv fryhu lqsdwlhqw dqg rxwsdwlhqw wuhdwphqw

iru vxevwdqfh dexvh/ exw rqo| YD grhv qrw kdyh olplwv rq fryhudjh iru phg0

lfdoo| qhfhvvdu| fduh1 Phglfduh surylghv xqolplwhg fryhudjh iru rxwsdwlhqw

fduh exw dssolhv lqsdwlhqw phqwdo khdowk olplwv wr vxevwdqfh dexvh wuhdw0

phqw vwd|v1 Dofrkro dqg guxj dexvh duh dprqj wkh prvw vljql�fdqw khdowk

sureohpv iru vrph yhwhudqv1 Ehfdxvh ri wkh fryhudjh olplwv lq rwkhu khdowk

ehqh�wv surjudpv/ YD sod|v dq lpsruwdqw uroh lq phhwlqj wkrvh wuhdwphqw

qhhgv1 YD dqg Phglfdlg surylgh vrph ghqwdo dqg ylvlrq fduh/ exw Phglfduh

grhv qrw1 Wklv frxog ohdg vrph yhwhudqv wr vhhn ghqwdo dqg ylvlrq fduh iurp

wkhYD1

Dv iru sulydwh khdowk lqvxudqfh fryhudjh ri rxu vdpsoh phpehuv/ wkh 4<<5

yhwhudqv* vxuyh| vkrzv wkdw/ ri doo wkh Phglfduh0holjleoh yhwhudqv/ 88( zhuh

fryhuhg iru grfwru r!fh ylvlwv/ 6;( zhuh fryhuhg iru suhvfulswlrq guxjv/ 49(

zhuh fryhuhg iru ghqwdo fduh dqg guxj dqg dofrkro dexvh wuhdwphqw/ dqg 57(

zhuh fryhuhg iru phqwdo khdowk vhuylfhv1 Phgljds lv d vshfldo sulydwh khdowk

lqvxudqfh ghvljqhg vshfl�fdoo| wr vxssohphqw Phglfduh fryhudjh1 Phglfduh0

holjleoh yhwhudqv kdyh wr sd| prqwko| suhplxpv wr ex| ghvluhg Phgljds srol0

flhv iurp ydulrxv vhohfwlrqv1 Qhduo| 67 shufhqw ri Phglfduh0holjleoh yhwhudqv
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fkrvh Phgljds wr vxssohphqw wkhlu Phglfduh lq 4<<51

Dv glvfxvvhg deryh/ YD jhqhudoo| r�huv pruh h{whqvlyh ehqh�wv wkdq

Phglfduh dqg Phglfdlg1 Ehfdxvh wkh rxw0ri0srfnhw frvwv iru qrq0fryhuhg vhu0

ylfhv fdq eh vxevwdqwldo/ Phglfduh ru Phglfdlg0holjleoh yhwhudqv kdyh dq lq0

fhqwlyh wr xvh wkh YD v|vwhp wr vxssohphqw wkhlu fryhudjh xqghu Phglfduh ru

Phglfdlg1 Iru h{dpsoh/ wkh| pd| xvh YD iru lwhpv qrw fryhuhg e| Phglfduh

vxfk dv ylvlrq/ ghqwdo fduh dqg rxwsdwlhqw guxjv1 YD dqg Phglfdlg gr qrw

fkdujh suhplxpv/ exw Phglfduh rswlrqdo Sduw E fkdujhv suhplxpv1

Wkh ghgxfwleohv dqg frsd|phqwv xqghu YD/ Phglfduh/ dqg Phglfdlg iru

lqsdwlhqw/ rxwsdwlhqw/ dqg qxuvlqj krph fduh duh dovr txlwh gl�huhqw1 Jhq0

hudoo| YD kdv wkh orzhvw frvw vkdulqj/ iroorzhg e| Phglfdlg/ zkloh Phglfduh

kdv wkh kljkhvw frvw vkdulqj ri wkh wkuhh1 Wklv pd| dovr jlyh vwurqj lqfhqwlyh

iru Phglfduh0holjleoh yhwhudqv wr vhhn fduh iurp YD/ hvshfldoo| li wkh| duh orz0

lqfrph1 Wdnlqj rxwsdwlhqw fduh dv dq h{dpsoh/ yhwhudqv lq wkh pdqgdwru|0

fduh fdwhjru| dqg prvw Phglfdlg uhflslhqwv uhfhlyh iuhh YD rxwsdwlhqw fduh1

Phglfduh/ krzhyhu/ uhtxluhv dq dqqxdo ghgxfwleoh ri '433 iru hdfk shuvrq/

dqg frsd|phqw ri derxw 53 shufhqw ri dssuryhg fkdujhv lq 4<<51 Xqolnh wkh

pdmru khdowk ehqh�wv surjudpv wkdw lpsrvh frsd|phqwv dv d shufhqwdjh ri

wkh frvw ri vhuylfhv surylghg/ YD fkdujhv yhwhudqv lq wkh glvfuhwlrqdu|0fduh

fdwhjru| d  dw ihh ri '63 shu ylvlw +lq 4<<5, uhjdugohvv ri wkh vhuylfh surylghg1

Vr li wkh frvw iru rxwsdwlhqw ylvlw lv kljkhu wkdq '483/ wklv frsd|phqw zrxog

kdyh ehhq orzhu wkdq wkh frsd| ri Phglfduh1

Rqh glvdgydqwdjh ri YD khdowk fduh v|vwhp lv wkdw lw kdv uhodwlyho| ihz
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idflolwlhv qdwlrqzlgh/ vr lw lv qrw frqyhqlhqw iru vrph yhwhudqv wr vhhn fduh

iurp wkh YD li wkh| qhhg wr wudyho orqj glvwdqfhv1 Exw wkh YD kdv ehhq

pdnlqj surjuhvv lq lpsurylqj yhwhudqv* dffhvv wr yhwhudqv khdowk fduh1 Lw

lqwurgxfhg frppxqlw|0edvhg rxwsdwlhqw folqlfv +FERFv, rshudwhg e| YD ru

e| frppxqlw| surylghuv wkurxjk d frqwudfwxdo uhodwlrqvkls zlwk YD1 Wklv

kdv lpsuryhg dffhvv iru yhwhudqv dqg uhgxfhg ehqh�fldu| wudyho wlph dqg

h{shqglwxuhv1 Lw kdv dovr uhgluhfwhg sdwlhqwv iurp phglfdo fhqwhu folqlfv wr

FERFv/ wkhuhe| vkruwhqlqj zdlwlqj wlphv1 YD kdv dovr pdgh wuhphqgrxv

h�ruw lq doorfdwlqj uhvrxufhv h!flhqwo| dfurvv gl�huhqw uhjlrqv wr lpsuryh

dffhvv1

615 Gdwdvhw dqg Yduldeohv

Wkh gdwd xvhg lq rxu dqdo|vlv frph iurp wkh 4<<5 Qdwlrqdo Vxuyh| ri Yhwhu0

dqv +QVY4<<5,1 Lw zdv frqgxfwhg lq 4<<6/ dqg wkh vdpsoh frqvlvwhg ri 44/978

yhwhudqv qdwlrqzlgh1 Wkh vxuyh| fryhuhg yhwhudqv* plolwdu| h{shulhqfh/ gh0

prjudsklfv/ dvvhwv dqg lqfrph/ khdowk vwdwxv/ xvh ri phglfdo ehqh�wv/ xvh ri

frpshqvdwlrq dqg shqvlrqv/ xvh ri YD surjudpv/ hwf1 Khuh zh frqvlghu d

vxe0vdpsoh ri yhwhudqv zkr kdyh Phglfduh lqvxudqfh fryhudjh/ dqg frqvlghu

rqo| yhwhudqv* rxwsdwlhqw khdowk fduh ghpdqg1

Frqvlghu �uvw wkh fkrlfh ri yduldeohv iru wkh vhfrqg vwdjh qhvwhg orjlw

doorfdwlrq prgho1 Wklv lv d wzr0ohyho qhvwhg orjlw prgho> lq wkh �uvw ohyho

wkh yhwhudq ghflghv }hur2qrq0}hur xvdjh/ dqg xsrq d srvlwlyh ghflvlrq/ lq wkh

vhfrqg ohyho kh doorfdwhv rxwsdwlhqw vhuylfh xvdjh wr YD dqg qrq0YD khdowk

4:



fduh idflolwlhv1

Dw wkh vhfrqg ohyho ri wkh wzr0ohyho QPQO prgho/ rxw0ri0srfnhw frvw ri

ylvlwv wr hdfk ri wkh wzr dowhuqdwlyhv lv dq lpsruwdqw h{sodqdwru| yduldeoh1 Wr

fdofxodwh wkh rxw0ri0srfnhw frvw/ yhwhudqv* dqvzhuv wr wzr vxuyh| txhvwlrqv

duh xvhg= 4, �zdv |rxu odvw/ vhfrqg odvw/ dqg wklug odvw rxwsdwlhqw ylvlw gxulqj

4<<5 wr d YD/ ru qrq0YD idflolw|B�/ 5, �krz pxfk glg |rx sd| iru |rxu odvw/

vhfrqg odvw/ wklug odvw rxwsdwlhqw ylvlwB�1 Li d yhwhudq uhfhlyhg rxwsdwlhqw

vhuylfhv iurp rqh ri wkh wzr khdowk fduh dowhuqdwlyhv/ wkhq klv rxw0ri0srfnhw

frvw iru wkdw dowhuqdwlyh lv fdofxodwhg dv wkh dyhudjh rxw0ri0srfnhw frvw iru

wkhvh ylvlwv1 Li d yhwhudq glg qrw vhhn rxwsdwlhqw vhuylfhv iurp d fhuwdlq

dowhuqdwlyh/ klv rxw0ri0srfnhw frvw wr wkdw dowhuqdwlyh lv fdofxodwhg dv wkh �{hg

frvw iru wkdw lqvxudqfh fryhudjh vwdwxv1 Iru h{dpsoh/ li d yhwhudq ehorqjv

wr d glvfuhwlrqdu| fduh fdwhjru| + ru Fdwhjru| F,/ wkhq klv rxw0ri0srfnhw

frvw wr d YD rxwsdwlhqw idflolw| lv '63 +frsd|phqw lq 4<<5,/ dqg klv rxw0ri0

srfnhw frvw wr d qrq0YD rxwsdwlhqw idflolw| lv dssur{lpdwhg dv wkh dyhudjh

frvw ri wkrvh Fdwhjru| F yhwhudqv zkr ylvlwhg qrq0YD rxwsdwlhqw idflolw|1 Li d

yhwhudq ehorqjv wr d pdqgdwru| fduh fdwhjru| + ru Fdwhjru| D,/ wkhq klv rxw0

ri0srfnhw frvw wr d YD rxwsdwlhqw idflolw| lv }hur/ dqg klv rxw0ri0srfnhw frvw

wr d qrq0YD rxwsdwlhqw idflolw| lv dssur{lpdwhg dv wkh dyhudjh frvw ri wkrvh

Fdwhjru| D yhwhudqv zkr ylvlwhg qrq0YD rxwsdwlhqw idflolwlhv1 Li d yhwhudq

lv fryhuhg e| Phglfdlg/ wkhq klv rxw0ri0srfnhw frvw iru ylvlwlqj d qrq0YD

rxwsdwlhqw idflolw| lv dovr }hur1 Li d yhwhudq kdv Phglfduh Sduw E fryhudjh/

klv prqwko| suhplxp lv dovr frxqwhg lqwr klv rxw0ri0srfnhw frvw1
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Wkh glvwdqfh iurp zkhuh wkh yhwhudq olyhv wr wkh wzr w|shv ri khdowk fduh

idflolwlhv lv dovr dq dwwulexwh wkdw fkdqjhv zlwk wkh fkrlfh dowhuqdwlyhv dqg

lqglylgxdov1 Wkh phdq ydoxh ri wkh yhwhudqv* vkruwhvw glvwdqfhv wr YD khdowk

fduh idflolwlhv lq rxu vdpsoh lv 73 plohv> 83 shufhqw ri doo yhwhudqv olyh zlwklq

5: plohv ri d YD khdowk fduh idflolw|/ dqg <3 shufhqw zlwklq 433 plohv1 Wkh

phdq ydoxh ri wkh yhwhudqv* vkruwhvw glvwdqfh wr qrq0YD khdowk fduh idflolwlhv

lv rqo| 916 plohv> 83 shufhqw ri wkh yhwhudqv olyh zlwklq 6 plohv ri d qrq0YD

khdowk fduh idflolw|/ dqg <3 shufhqw zlwklq 48 plohv ri d qrq0YD khdowk fduh

idflolw|1 Iru wkrvh zkr olyh zlwklq 83 plohv ri d YD rxwsdwlhqw idflolw|/ wkh

dyhudjh qxpehu ri ylvlwv wr YD rxwsdwlhqw idflolwlhv lv 518/ frpsduhg wr 418

ylvlwv iru wkrvh olylqj 83 plohv ru pruh ri d YD rxwsdwlhqw idflolw|1 Wkxv/ lw lv

fohdu wkdw wkh glvwdqfh fdq eh dq lpsruwdqw frqvlghudwlrq lq idflolw| fkrlfh1

Dsduw iurp frvw dqg glvwdqfh/ wkh fkrlfh ri rwkhu h{sodqdwru| yduldeohv

lq wkh doorfdwlrq prgho zdv glfwdwhg e| rxu glvfxvvlrq hduolhu lq wklv vhfwlrq

rq wkh holjlelolw| dqg ehqh�wv ri YD dqg Phglfduh1 Dovr zh lqfoxgh ydulrxv

dwwulexwhv dqg khdowk vwdwxv ri gl�huhqw yhwhudqv1 Wkh prgh ri wudqvsruwdwlrq

wr d YD idflolw| lv dq lpsruwdqw idfwru wkdw fdq d�hfw wkh idflolw| fkrlfh dqg

iuhtxhqf| ri rxwsdwlhqw xvdjh1

Zh dovr zdqw wr vhh li ydulrxv gldjqrvwlf frqglwlrqv d�hfw yhwhudqv* khdowk

fduh surylghu fkrlfhv1 Iru h{dpsoh/ zh pd| h{shfw wkdw yhwhudqv zlwk sv|0

fkldwulf/ vxevwdqfh dexvh/ ghqwdo ru ylvlrq sureohpv zloo xvh YD fduh vhuylfhv

uhodwlyho| pruh riwhq1

Ehfdxvh yhwhudqv* glvdelolw| vwdwxv dqg udwlqj ghwhuplqh wkhlu holjlelolw|
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dqg ehqh�wv ri ydulrxv YD fduh vhuylfhv/ lq rxu h{sodqdwru| yduldeohv zh

lqfoxghg glvdelolw| vwdwxv/ glvdelolw| udwlqj/ dqg vhuylfh0frqqhfwhg glvdelolw|

vwdwxv1

Lqfrph lv dqrwkhu lpsruwdqw idfwru lq wkh YD khdowk fduh fkrlfh1 Lqfrph

ohyho ghwhuplqhv zkhwkhu d yhwhudq ehorqjv wr pdqgdwru| ru glvfuhwlrqdu|

fdwhjru|1 Zh h{shfw orzhu0lqfrph yhwhudqv zloo fkrrvh YD iru xqfryhuhg

vhuylfhv ehfdxvh YD fduh kdv orzhu frvw1 Iru yhwhudqv zlwk idplo| lqfrph

ohvv wkdq '53/333/ qhduo| 67 shufhqw ylvlwhg YD rxwsdwlhqw idflolwlhv/ dqg kdg

dq dyhudjh 616 YD rxwsdwlhqw ylvlwv> zkloh iru yhwhudqv zlwk idplo| lqfrph

kljkhu wkdq '53/333/ rqo| 31< shufhqw ylvlwhg YD rxwsdwlhqw idflolwlhv/ dqg

kdg dq dyhudjh 31; YD ylvlw1

Vxssohphqwdo khdowk lqvxudqfh fryhudjh lv dovr dq lpsruwdqw idfwru iru

yhwhudqv* fkrlfh ri khdowk fduh surylghu1 Zh h{shfw wkdw li d yhwhudq kdv

sulydwh lqvxudqfh fryhudjh kh zloo pruh olnho| wr xvh qrq0YD rxwsdwlhqw vhu0

ylfhv1 Yhwhudqv zlwk sulydwh khdowk lqvxudqfh fryhudjh kdyh rq dyhudjh rqh

YD rxwsdwlhqw ylvlw/ frpsduhg wr �yh YD ylvlwv iru wkrvh zlwk rqo| sxe0

olf lqvxudqfh fryhudjh1 Wkh h{whqw ri sulydwh lqvxudqfh fryhudjh pd| dovr

d�hfw d yhwhudq*v xvh ri YD ru qrq0YD khdowk fduh vhuylfhv1 Rqo| 7( ri

wkrvh yhwhudqv zkr duh fryhuhg e| sulydwh khdowk lqvxudqfh iru suhvfulswlrq

guxjv ylvlwhg YD rxwsdwlhqw idflolwlhv/ frpsduhg wr 67 ( iru wkrvh zlwkrxw

suhvfulswlrq guxjv fryhudjh1 Vr zh lqfoxgh yduldeohv vxfk dv �zkhwkhu |rxu

sulydwh khdowk lqvxudqfh fryhuhg ru sduwo| fryhuhg suhvfulswlrq guxjv� dv dq

h{sodqdwru| yduldeoh1
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Ilqdoo|/ zh dovr lqfoxghg jhqghu/ udfh dqg hpsor|phqw vwdwxv dv h{sodqd0

wru| yduldeohv wr vhh li wkhvh idfwruv kdyh dq| h�hfw rq yhwhudqv* khdowk fduh

fkrlfhv1 Wdeoh 4 vkrzv wkh lpsruwdqfh ri lqfrph/ udfh/ glvdelolw|/ dqg sdwlhqw

Fdwhjru| +D2F, rq yhwhudqv* idflolw| fkrlfh1

Lq wkh �uvw ohyho ri qhvwhg orjlw prgho/ zh lqfoxgh rqo| lqglylgxdo vsh0

fl�f dwwulexwhv vxfk dv yhwhudqv* ghprjudsklfv/ khdowk frqglwlrqv/ lqvxudqfh

vwdwxv/ hwf1 Zh h{foxgh d frvw yduldeoh/ ehfdxvh rqo| wkrvh zkr hyhu xvhg

rxwsdwlhqw vhuylfhv zloo kdyh rxw0ri0srfnhw frvw> qr frvwv duh uhfrughg iru

qrq0xvhuv1 Prvw ri wkh rxwsdwlhqw qrq0xvhuv zhuh khdowk| dqg glg qrw qhhg

rxwsdwlhqw fduh1 Exw wkhuh duh 518 shufhqw ri Phglfduh0holjleoh yhwhudqv zkr

zhuh xqdeoh wr jhw qhhghg rxwsdwlhqw fduh> rqh shufhqw frxog qrw d�rug lw/

319 shufhqw zhuh wxuqhg grzq dw YD idflolw|/ dqg dqrwkhu 316 shufhqw wkrxjkw

lw zdv qrw frqyhqlhqw ru kdg wr zdlw wrr orqj1

Wkh gh�qlwlrqv dqg vdpsoh phdqv ri doo yduldeohv xvhg lq wklv vwxg| duh

vkrzq lq Wdeoh 51 Wkhuh zhuh 5/868 Phglfduh0holjleoh yhwhudqv/ dqg 4/<5; ri

wkhp kdg dw ohdvw rqh rxwsdwlhqw ylvlw gxulqj wkh uhfrughg shulrg1 Wklv lv

wkh wrwdo qxpehu ri lqglylgxdov lq wkh vhfrqg ohyho qhvwhg orjlw hvwlpdwlrq1

Lq wkh �uvw vwdjh/ wrwdo qxpehu ri rxwsdwlhqw ylvlwv prgho/ zh lqfoxghg

yhwhudqv* khdowk frqglwlrqv/ ydulrxv gldjqrvhg khdowk sureohpv/ lqvxudqfh

vwdwxv/ djh/ jhqghu/ lqfrph/ hgxfdwlrq/ udfh/ hwf1/ ehvlghv wkh frvw lqgh{

frpsxwhg iurp wkh vhfrqg vwdjh1 Iruwxqdwho| QVY +4<<5, frqwdlqv lqirupd0

wlrq qrw rqo| rq zkhwkhu d yhwhudq kdv vxssohphqwdo sulydwh khdowk lqvxudqfh

fryhudjh/ exw lw dovr kdv lqirupdwlrq rq zkhwkhu wkh fryhudjh zdv rewdlqhg
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wkurxjk dq hpsor|hu ru zdv sxufkdvhg gluhfwo| iurp dq lqvxuhu ru dq dvvr0

fldwlrq olnh wkh DDUS1 Iroorzlqj Hwwqhu +4<<:,/ zh lqfoxghg d vhw ri irxu

gxpplhv wr h{dplqh wkh h�hfwv ri prudo kd}dug dqg dgyhuvh vhohfwlrq lq wkh

sulydwh vxssohphqwdo khdowk lqvxudqfh pdunhw1 LQVbEDVLF lqglfdwhv edvlf

vxssohphqwdo sulydwh khdowk lqvxudqfh gxpp| zlwkrxw suhvfulswlrq guxj fry0

hudjh/ LQVbGUXJ lqglfdwhv hqkdqfhg vxssohphqwdo sulydwh lqvxudqfh zlwk

suhvfulswlrq guxj fryhudjh/ DGYHUVH lqglfdwhv edvlf lqvxudqfh fryhudjh

soxv hqkdqfhg fryhudjh rqo| wkurxjk dq hpsor|hu ru h{0hpsor|hu/ dqg DG0

YHUVH. lqglfdwhv hqkdqfhg fryhudjh rqo| wkurxjk d qrq0hpsor|hu vrxufh

+vxfk dv DDUS, ru sxufkdvhg gluhfwo|1 Shuvrqv fryhuhg wkurxjk dq hpsor|hu

duh ohvv olnho| wr eh vhoi0vhohfwlqj wkdq wkrvh zkr sxufkdvh gluhfwo|1 Hwwqhu

+4<<:, vkrzhg wkdw wkh frh!flhqwv ri LQVbEDVLF dqg LQVbGUXJ phd0

vxuh wkh h�hfwv ri prudo kd}dug +lqvxudqfh h�hfw,/ dqg wkh frh!flhqwv ri

DGYHUVH dqg DGYHUVH. phdvxuh wkh h�hfwv ri dgyhuvh vhohfwlrq qhw ri

sxuh lqvxudqfh h�hfw1 Wkh vdpsoh lqfoxghv doo yhwhudqv zlwk xvdeoh gdwd/ d

wrwdo ri 5/868 yhwhudqv zlwk dq dyhudjh ri 914: ylvlwv gxulqj wkh suhfhglqj

|hdu1

616 Doorfdwlrq Prgho Uhvxowv

Wkh qhvwhg pxowlqrpldo orjlw +QPQO, hvwlpdwlrq uhvxowv xvlqj olplwhg lqiru0

pdwlrq pd{lpxp olnholkrrg phwkrg duh vkrzq lq Wdeohv 6 dqg 761 Wdeoh 6

6Dw �uvw/ zh frqvlghuhg hvwlpdwlqj +519, 0 +51<, e| frpelqlqj wkh cdoorfdwlrq prgho*
dqg wkh cwrwdo qxpehu ri frxqwv prgho * wr irup d vlpxowdqhrxv htxdwlrqv prgho ri frxqwv
dqg glvfuhwh yduldeohv/ doorzlqj iru vwrfkdvwlf ghshqghqflhv dqg furvv0htxdwlrq uhvwulfwlrqv1
Exw dv qrwhg e| Fdphurq dqg Wulyhgl +4<<;/ Fk1 ;,/ wklv dssurdfk lv sureohpdwlf ehfdxvh
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suhvhqwv wkh hvwlpdwlrq uhvxowv ri wkh vhfrqg ohyho QPQO/ l1h1 wkh doorfdwlrq

ri rxwsdwlhqw vhuylfh xvdjh ehwzhhq YD dqg qrq0YD khdowk fduh idflolwlhv1

Dv h{shfwhg/ wkh frh!flhqwv ri rxw0ri0srfnhw frvw dqg glvwdqfh 0 wkh rqo| wzr

dowhuqdwlyh0vshfl�f yduldeohv lq rxu vshfl�fdwlrq 0 duh qhjdwlyh/ vljql�fdqw/

dqg lpso| vxevwdqwlyh h�hfwv1 Wkh hodvwlflw| ri wkh suredelolw| ri rxwsdwlhqw

ylvlw wr d YD idflolw| zlwk uhjdug wr wkh rxw0ri0srfnhw frvw ri YD ylvlw lv hvwl0

pdwhg wr eh 03144/ dqg wkh hodvwlflw| ri YD ylvlw zlwk uhjdug wr wkh glvwdqfh

wr wkh YD idflolw| lv 031481 Exujhvv hw do1 +4<<7, irxqg wkdw glvwdqfh d�hfwv

yhwhudqv* rxwsdwlhqw idflolw| fkrlfh vljql�fdqwo| iru phdvxuhg glvwdqfh xs wr

93 plohv dw d ghfuhdvlqj udwh1 Wkh| fodlp wkdw vlqfh prvw yhwhudqv sd| olwwoh

ru qrwklqj rxw0ri0srfnhw/ wkh wlph dqg wudyhoolqj frvw lq vhhnlqj YD rxwsd0

wlhqw fduh lv wkh sulpdu| frvw ri vhuylfh1 Rxu uhvxowv dovr vkrz wkdw wkh frvw

hodvwlflw| lv lqghhg vpdoohu wkdq wkh glvwdqfh hodvwlflw|1

Wkh pdujlqdo h�hfw7 iru LQVbGUXJ vkrzv wkdw li d yhwhudq*v sulydwh

lqvxudqfh fryhuv suhvfulswlrq guxjv/ klv fkdqfh ri xvlqj wkh YD rxwsdwlhqw

idflolw| zloo ghfuhdvh e| 6 shufhqw1 Wkxv/ li wkh suhvfulswlrq guxj frvwv duh

fryhuhg e| Phglfduh lq wkh ixwxuh/ zh zloo h{shfw rxwsdwlhqw ylvlwv wr YD zloo

ghfuhdvh e| derxw 6 shufhqw1 Yhwhudqv* prgh ri wudqvsruwdwlrq +FDU, wr d

YD idflolw| lv dovr d yhu| vljql�fdqw idfwru lq wkhlu idflolw| fkrlfh1 Dv qrwhg

ri wkh gl!fxow| lq irupxodwlqj d vxlwdeoh mrlqw suredelolw| glvwulexwlrq1
Doo hvwlpdwhv uhsruwhg lq wklv sdshu zhuh rewdlqhg xvlqj OLPGHS :131
7Vlqfh wkh hvwlpdwhg frh!flhqwv duh gl!fxow wr lqwhusuhw iru qrq0olqhdu prghov/ zh

frpsxwhg pdujlqdo h�hfwv ri uhjuhvvruv1 Pdujlqdo h�hfwv ri frqwlqxrxv h{sodqdwru| ydul0
deohv duh sduwldo ghulydwlyhv ri h{shfwhg ydoxh ri wkh ghshqghqw yduldeoh zlwk uhvshfw wr
wkh yhfwru ri fkdudfwhulvwlfv/ hydoxdwhg dw wkh phdqv ri [3

v1 Iru ixuwkhu h{sodqdwlrq dqg
wkh fdofxodwlrq ri pdujlqdo h�hfwv iru frqwlqxrxv dqg gxpp| yduldeohv/ vhh Juhhqh +5333/
Fk4<, dqg Fkulvwr�ghv hw do1 +4<<:,1
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ehiruh/ yhwhudqv* dyhudjh glvwdqfh wr YD rxwsdwlhqw idflolwlhv lv pxfk orqjhu

wkdq wkhlu dyhudjh glvwdqfh wr qrq0YD rxwsdwlhqw idflolwlhv/ exw li wkhlu prgh

ri wudqvsruwdwlrq lv fdu/ wkhlu olnholkrrg ri fkrrvlqj YD idflolwlhv lv kljkhu1

Rwkhu dwwulexwhv zklfk vljql�fdqwo| d�hfw yhwhudqv* YD ylvlwv duh wkhlu

lqfrph ohyhov/ krph rzqhuvkls/ lqvxudqfh vwdwxv/ djh/ udfh/ hpsor|phqw vwd0

wxv/ dqg ydulrxv khdowk vwdwxv yduldeohv1 Orz lqfrph yhwhudqv kdyh d kljkhu

fkdqfh ri YD rxwsdwlhqw ylvlwv wkdq rwkhuv1 Krph rzqhuvkls lv vljql�fdqw lq

doo rxu uhjuhvvlrqv/ vxjjhvwlqj vxevwdqwlyh zhdowk h�hfwv/ vhh Hwwqhu +4<<:,1

Yhwhudqv zkr duh glvdeohg/ gldjqrvhg zlwk phqwdo/ KES/ h|h/ vwrpdfk dqg

khduw sureohpv/ ru dfflghqw ylfwlpv dovr kdyh pruh YD rxwsdwlhqw ylvlwv1 Wklv

lv frqvlvwhqw zlwk rxu glvfxvvlrq deryh1 Lq dgglwlrq wr LQVbGUXJ/ Phgl0

jds dqg Phglfduh Sduw E lqgxfh pruh qrq0YD ylvlwv/ vxjjhvwlqj vljql�fdqw

prudo kd}dug h�hfwv1 Yhwhudqv zkr duh zklwh ru kdyh d ixoo0wlph mre dovr suh0

ihu wr fkrrvh qrq0YD rxwsdwlhqw vhuylfhv1 Krzhyhu/ yhwhudqv zlwk vxevwdqfh

dexvh sureohpv whqg wr xvh pruh qrq0YD rxwsdwlhqw khdowk fduh idflolwlhv/

hyhq wkrxjk erwk Phglfduh dqg YD wuhdw vrph ri wkhvh sdwlhqwv zlwk htxdo

jhqhurxvo|1 Wkh prgho �w lqglfdwru PfIdgghq*v -
2

lv 31;41

Wdeoh 7 vkrzv wkh hvwlpdwlrq uhvxowv ri �uvw ohyho QPQO/ l1h1 wkh ghflvlrq

ri zkhwkhu ru qrw wr xvh rxwsdwlhqw fduh vhuylfhv1 Dv h{shfwhg/ glvdeohg yhw0

hudqv/ yhwhudqv zlwk gldjqrvhg fkurqlf khdowk sureohpv vxfk dv KES/ fdqfhu/

ukhxpdwlvp/ vwrpdfk/ ru phqwdo sureohpv/ dqg dfflghqw uhodwhg lqmxulhv kdyh

kljkhu suredelolw| ri rxwsdwlhqw xvdjh1 Wkh vhoi0udwhg khdowk frqglwlrq ydul0

deoh lv qrw vljql�fdqw1 Wklv lv uhdvrqdeoh ehfdxvh/ ehlqj d vxemhfwlyh khdwk
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frqglwlrq phdvxuh/ wkh vhoi0udwhg khdowk yduldeoh vkrxog sod| d ohvv lpsru0

wdqw uroh wkdq vrph rwkhu remhfwlyh khdowk phdvxuhv olnh glvdelolw| vwdwxv dqg

gldjqrvwlf frqglwlrqv lq ghwhuplqlqj khdowk fduh xvdjh1 Yhwhudqv zkr kdyh

wkhlu rzq krph ru vwloo kdyh d ixoo0wlph mre/ dqg Fdwhjru| F yhwhudqv duh

ohvv olnho| wr ylvlw rxwsdwlhqw khdowk fduh idflolwlhv1 Wkh irxu khdowk lqvxudqfh

yduldeohv +LQVbEDVLF/ LQVbGUXJ/ DGYHUVH/ dqg DGYHUVH., duh doo

qhjdwlyh exw qrw vwdwlvwlfdoo| vljql�fdqw dw wkh 8( ohyho1 Wklv uhvxow lv frq0

vlvwhqw zlwk wkh hylghqfh lq Kxug dqg PfJduu| +4<<:/ wdeoh 7, zkr/ edvhg

rq DKHDG gdwd/ irxqg yhu| olwwoh h�hfw ri lqvxudqfh vwdwxv rq wkh ghpdqg

iru grfwru ylvlwv1 QVY +4<<5, gdwd vkrz wkdw wkh sxufkdvh ri gl�huhqw vruwv

ri vxssohphqwdo khdowk lqvxudqfh lv ghwhuplqhg e| lqfrph dqg zhdowk dqg

qrw e| revhuydeoh khdowk vwdwxv1 Wkh frh!flhqw ri wkh lqfoxvlyh ydoxh iurp

wkh vhfrqg ohyho QPQO lv hvwlpdwhg wr eh 31:8 dqg lv yhu| vljql�fdqw1 Wkxv/

wkh frqvxphuv* vxusoxv gxh wr YD2qrq0YD fkrlfh kdv d vljql�fdqw srvlwlyh

h�hfw rq yhwhudqv vhhnlqj rxwsdwlhqw ylvlwv1 Wkh frh!flhqw hvwlpdwh 31:8 lp0

solhv wkdw/ frqglwlrqdo rq wkh fryduldwhv/ wkh fkrlfh ehwzhhq YD dqg qrq0YD

idflolwlhv lv pruh vlplodu wkdq wkh fkrlfh ehwzhhq qr ylvlw dqg vrph ylvlwv1

Zkhq wkh lqfoxvlyh ydoxh frh!flhqw lv ehwzhhq 3 dqg 4/ lw phdqv wkh prgho

lv frqvlvwhqw zlwk joredo xwlolw| pd{lpl}dwlrq/ PfIdgghq +4<;4,1 Wkh prgho

�w lqglfdwru -
2

lv 31631
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617 Frxqw Gdwd Prgho Hvwlpdwlrq iru wkh Wrwdo Qxp0

ehu ri Rxwsdwlhqw Ylvlwv1

Zh qh{w lpsohphqw rxu frxqw prgho iru wkh wrwdo qxpehu ri rxwsdwlhqw ylv0

lwv xvlqj wkh pd{lpxp olnholkrrg phwkrg1 Wkh vdpsoh lqfoxghv doo YD dqg

qrq0YD ylvlwv e| Phglfduh0holjleoh yhwhudqv1 Dq rxw0ri0srfnhw frvw lqgh{ lv

fdofxodwhg iru hdfk yhwhudq xvlqj wkh doorfdwlrq prgho frh!flhqwv dqg iru0

pxod +51:,1 Wkh dyhudjh frqvxphu vxusoxv shu rxwsdwlhqw ylvlw zdv fdofxodwhg

wr eh '475 dv frpsduhg zlwk wkh dyhudjh rxw0ri0srfnhw frvw ri '4;< shu ylvlw

lq wkh vdpsoh/ vxjjhvwlqj vxevwdqwldo frqvxphuv* vxusoxv rq wkh dyhudjh1 Wkh

frh!flhqw hvwlpdwhv duh suhvhqwhg lq Wdeoh 81 Wkh ryhu0glvshuvlrq lqglfdwlrq

sdudphwhu k lv 31<: dqg yhu| vljql�fdqw/ zklfk phdqv wkh qxpehu ri rxwsd0

wlhqw ylvlwv duh ryhu0glvshuvhg1 Wkh frvw lqgh{ lv dovr vwdwlvwlfdoo| vljql�fdqw/

dqg jlyhq wkh hvwlpdwhg frh!flhqw rq rxw0ri0srfnhw frvw/ wkh fdofxodwhg sulfh

hodvwlflw| ri ylvlw lv 031981

Rwkhu idfwruv wkdw vljql�fdqwo| d�hfw yhwhudqv* dpexodwru| fduh xvdjh duh=

udfh/ vhoi0udwhg khdowk frqglwlrq/ idplo| lqfrph/ krph rzqhuvkls/ dqg ydul0

rxv gldjqrvlv khdowk sureohpv1 Yhwhudqv zkr duh zklwh/ kdyh kljkhu idplo|

lqfrph/ ru rzq wkhlu krphv whqg wr kdyh ohvv dpexodwru| khdowk fduh vhuylfh1

Yhwhudqv zkr duh glvdeohg/ kdyh vhuylfh0frqqhfwhg phglfdo frqglwlrqv/ kdyh

zruvh vhoi0udwhg khdowk vwdwxv/ ru kdyh gldjqrvhg KES/ h|h/ fdqfhu/ khduw/

vwrpdfk/ ukhxpdwlvp2duwkulwlv/ ru phqwdo sureohpv whqg wr kdyh pruh rxw0

sdwlhqw ylvlwv1 Rxu hvwlpdwhg h�hfwv iru pdq| yduldeohv lqfoxglqj khdowk vwd0

wxv/ krph rzqhuvkls/ jhqghu/ hgxfdwlrq/ dqg pdulwdo vwdwxv duh yhu| vlplodu
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wr wkrvh lq Ghe dqg Wulyhgl +4<<:, dqg Kxug dqg PfJduu| +4<<:,1 Fdofx0

odwhg pdujlqdo h�hfwv vkrz wkdw glvdeohg yhwhudqv rq dyhudjh kdyh 517 pruh

rxwsdwlhqw ylvlwv wkdq rwkhuv> yhwhudqv zlwk gldjqrvhg phqwdo sureohpv dovr

kdyh doprvw 5 pruh rxwsdwlhqw ylvlwv wkdq rwkhuv1 Wkh prgho �w lqglfdwru

Shduvrq �2 lv 6<49/ zklfk lv kljko| vljql�fdqw81

Vxusulvlqjo|/ qrqh ri rxu lqvxudqfh yduldeohv lv vljql�fdqw1 Pdq| rwkhu

vwxglhv kdyh irxqg wkdw iru wkh jhqhudo hoghuo| srsxodwlrq/ pruh lqvxudqfh

fryhudjh lqgxfhv pruh khdowk fduh xwlol}dwlrq +l1h1/ vljql�fdqw prudo kd}dug

h�hfw,1 Lq dgglwlrq/ Hwwqhu +4<<:, irxqg wkdw hoghuo| shrsoh zlwk lqglylgx0

doo| sxufkdvhg srolflhv kdg dgglwlrqdo sk|vlfldq ylvlwv +l1h1/ dgyhuvh vhohfwlrq,/

vhh dovr Zroih dqg Jrgghhulv +4<<4,1 Wkxv/ rxu �qglqjv rq wkh h�hfw ri vxs0

sohphqwdu| sulydwh lqvxudqfh pd| vhhp wr frqwudglfw wkhvh suhylrxv uhvxowv1

Krzhyhu/ hoghuo| yhwhudqv lq rxu prgho kdyh YD dv dq dgglwlrqdo fkrlfh dowhu0

qdwlyh frpsduhg wr wkh qrq0yhwhudq hoghuo| srsxodwlrq1 Wkh YD khdowk fduh

zloo vhuyh doo yhwhudqv iuhh ri frvw lq fdvh ri fdwdvwursklf looqhvvhv li wkhlu phg0

lfdo h{shqglwxuhv ehfrph odujh hqrxjk wr txdoli| wkhp dv phglfdoo| qhhg|

Fdwhjru| D sdwlhqwv1 Wkxv/ rqo| uhodwlyho| zhdowk| hoghuo| yhwhudqv zloo ex|

vxssohphqwdo sulydwh lqvxudqfh/ suhvxpdeo| wr surwhfw wkhlu zhdowk iurp xq0

h{shfwhg khdowk h{shqglwxuhv/ dqg iru dgglwlrqdo shdfh ri plqg1 Rxu gdwd

vkrz wkdw ri doo yhwhudqv zlwkrxw vxssohphqwdo sulydwh lqvxudqfh fryhudjh/

;9 shufhqw ehorqj wr Fdwhjru| D/ zkloh ;7 shufhqw ri Fdwhjru| F yhwhu0

dqv kdyh vxssohphqwdu| sulydwh lqvxudqfh1 Lq jhqhudo/ Fdwhjru| D yhwhudqv

8Vhh Fdphurq dqg Wulyhgl +4<<;/ Fkdswhu 8, iru wkh gh�qlwlrq ri wkh vwdwlvwlf1
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gr qrw qhhg wr ex| dq| vxssohphqwdu| sulydwh lqvxudqfh ehfdxvh wkh| fdq

jhw rxwsdwlhqw fduh vhuylfhv iurp YD idflolwlhv zlwk olwwoh ru qr frvw1 Krz0

hyhu/ wkh| whqg wr xvh pruh rxwsdwlhqw vhuylfhv +prvwo| iurp YD,1 Vr hyhq

wkrxjk Phglfduh0holjleoh yhwhudqv zlwk vxssohphqwdu| sulydwh lqvxudqfh pd|

ghpdqg uhodwlyho| pruh fduh iurp qrq0YD vrxufhv dv d uhvxow ri d sxuh lq0

vxudqfh h�hfw/ wklv srvlwlyh h�hfw lv jhwwlqj qhxwudol}hg lq rxu zkroh vdpsoh

hvwlpdwlrq e| wkh ehkdylru ri Fdwhjru| D sdwlhqwv1

Wkxv/ li zh wdnh rxw wkh YD dowhuqdwlyh iurp rxu vdpsoh ri Phglfduh0

holjleoh yhwhudqv dqg uxq rxu QE5 ylvlwv uhjuhvvlrq/ zh vkrxog h{shfw wr jhw

uhvxowv frpsdudeoh wr wkrvh lq wkh diruhphqwlrqhg vwxglhv1 Wdeoh 9 uhsruwv

vxfk d QE5 hvwlpdwlrq zkhuh zh kdyh xvhg rqo| wkh wrwdo qxpehu ri qrq0

YD ylvlwv dv wkh ghshqghqw yduldeoh1 Zh vhh wkdw wkh hvwlpdwhg frh!flhqwv

rq lqvxudqfh yduldeohv LQVbEDVLF +edvlf vxssohphqwdu| sulydwh lqvxudqfh

fryhudjh, dqg LQVbGUXJ +hqkdqfhg vxssohphqwdu| sulydwh lqvxudqfh zlwk

suhvfulswlrq guxj fryhudjh, duh srvlwlyh dqg vljql�fdqw/ dqg dv h{shfwhg wkh

odwwhu frh!flhqw kdv d odujhu ydoxh1 Wkhvh uhvxowv vxjjhvw vljql�fdqw prudo

kd}dug h�hfwv dvvrfldwhg zlwk edvlf vxssohphqwdo lqvxudqfh dqg suhvfuls0

wlrq guxj fryhudjh1 Wkh hvwlpdwhg frh!flhqwv ri wkh lqvxudqfh yduldeohv

DGYHUVH dqg DGYHUVH. duh vwloo qrw vljql�fdqw/ vxjjhvwlqj qr dgyhuvh

vhohfwlrq h�hfwv91 Rxu uhvxowv xqghuvfruh wkh srlqw pdgh e| Kxug dqg Pf0

Jduu| +4<<:, wkdw wkh phglfdo h{shqvhv ri wkh hoghuo| yhwhudqv duh vr khdylo|

vxevlgl}hg e| d frpelqdwlrq ri wkh sxeolf khdowk lqvxudqfh surjudpv wkdw

9Zh rewdlqhg yhu| vlplodu uhvxowv zkhq wkh QE5 uhjuhvvlrq zdv uxq zlwk ylvlw frxqwv
iru doo Phglfduh0holjleoh yhwhudqv zlwk qr uhfrughg YD ylvlwv1
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wkh vfrsh iru dgyhuvh vhohfwlrq lq wkh sulydwh lqvxudqfh pdunhw lv h{wuhpho|

olplwhg1

618 Srolf| Vlpxodwlrq

Rxu prgho fdq eh xvhg wr dqdo|}h wkh lpsdfw ri fhuwdlq srolf| fkdqjhv rq

wkh ghpdqg iru YD rxwsdwlhqw vhuylfhv1 Lq zkdw iroorzv/ zh vwxglhg wkh h�hfw

ri fkdqjhv lq frsd|phqw udwhv iru Fdwhjru| F yhwhudqv* YD rxwsdwlhqw ylvlwv

rq YD khdowk fduh xwlol}dwlrq1

Rq Ghfhpehu 9/ 5334/ wkh Vhfuhwdu| ri Yhwhudqv D�dluv dqqrxqfhg wkdw

wkh YD zrxog xvh d qhz rxwsdwlhqw frsd|phqw vfkhgxoh wkdw zrxog orzhu

gudvwlfdoo| wkh '831;3 frsd|phqw vrph yhwhudqv sd| iru rxwsdwlhqw fduh1

Frqjuhvv jdyh wkh YD Vhfuhwdu| wkh dxwkrulw| wr fkdqjh rxwsdwlhqw dqg phg0

lfdwlrq frsd|phqwv lq Sxeolf Odz 439044: +Qryhpehu 4<<<,1 Wkh qhz uhj0

xodwlrq vhwv xs d wkuhh0wlhu frsd|phqw v|vwhp iru rxwsdwlhqw fduh1 Wkh �uvw

wlhu zloo eh iru suhyhqwlyh fduh ylvlwv dqg zloo frvw yhwhudqv qrwklqj1 Wklv

fduh lqfoxghv  x vkrwv/ oderudwru| whvwv/ fhuwdlq udglrorj| vhuylfhv/ khsdwlwlv

F vfuhhqlqjv/ dqg qxphurxv rwkhu suhyhqwlyh vhuylfhv1 Sulpdu| fduh rxwsd0

wlhqw ylvlwv frpsulvh wkh vhfrqg wlhu dqg zloo uhtxluh d frsd|phqw ri '48 iru

Fdwhjru| F sdwlhqwv1 Wklv frsd|phqw udwh zdv suhylrxvo| '831;3 shu ylvlw1

Wkh odvw wlhu lqfoxghv vshfldow| rxwsdwlhqw fduh/ olnh rxwsdwlhqw vxujhu|/ dxgl0

rorj| dqg rswrphwu|/ dqg zloo frvw '83 shu ylvlw1 Hyhu| groodu froohfwhg iurp

rxwsdwlhqw dqg phglfdwlrq frsd|phqwv lv uhwxuqhg wr wkh YD idflolw| zkhuh

wkh yhwhudq uhfhlyhg phglfdo fduh1 Wkh dlp ri wkh qhz frsd|phqw vfkhgxoh lv
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wr lpsuryh phglfdo fduh dffhvv iru doo yhwhudqv1 Gxulqj �vfdo |hdu 5334/ wkh

YD froohfwhg '<8 ploolrq dv rxwsdwlhqw frsd|phqwv1 Xqghu wkh qhz wkuhh0wlhu

v|vwhp/ lw lv hvwlpdwhg wkdw wkh YD zloo froohfw rqo| '63 ploolrq/ d ghfuhdvh

ri 9;17 shufhqw frpsduhg zlwk wkh suhylrxv �vfdo |hdu1

Lq Wdeoh : zh kdyh suhvhqwhg fkdqjhv lq wkh frsd|phqw udwh iru fdwhjru| F

sdwlhqwv gxulqj I\ 4<<4 wr I\ 53351 Dowkrxjk wkh dgmxvwphqwv lq hdfk ri wkh

|hduv kdyh ehhq uhodwlyho| vpdoo frpsduhg wr wkh prvw uhfhqw rqh lq I\ 5335/

wkhvh dgmxvwphqwv duh grqh rq d uhjxodu edvlv1 Wkxv/ zh pd| h{shfw wkdw wkh

YD pd| frqwlqxh wr dgmxvw wkhvh udwhv lq wkh ixwxuh1 Rxu vlpxodwlrq uhvxowv

rq wkh lpsdfw ri frsd|phqw fkdqjh rq h{shfwhg YD xwlol}dwlrq dqg uhyhqxh

froohfwlrq fdq surylgh xvhixo uhihuhqfh iru ixwxuh frsd|phqw dgmxvwphqwv1

Wkh uhodwlrq ehwzhhq fr0sd|phqw udwh dqg khdowk fduh frvw ru xwlol}dwlrq

kdv ehhq vwxglhg ehiruh1: Krzhyhu/ wkhvh vwxglhv irfxvhg rq wkh lvvxh ri krz

dq lqfuhdvh lq frsd|phqw zloo uhgxfh wkh frvw ru xwlol}dwlrq lq wkh frqwh{w

ri wkh jhqhudo lqvxuhg srsxodwlrq1 Zh zloo hydoxdwh wkh h�hfw ri frsd|phqw

fkdqjh rq YD khdowk fduh xwlol}dwlrq e| hoghuo| yhwhudqv zkrvh �qdqfldo

rswlrqv dqg lqfhqwlyhv fdq eh txlwh gl�huhqw1

Zh qhhg wr pdnh d ghwdlohg fodvvl�fdwlrq ri Fdwhjru| D dqg Fdwhjru|

F yhwhudqv ehiruh zh vlpxodwh wkh h�hfw ri d frsd|phqw udwh fkdqjh rq YD

khdowk fduh xwlol}dwlrq1 Fdwhjru| D yhwhudqv duh jhqhudoo| vhuylfh0frqqhfwhg

ru kdyh orz lqfrph/ dqg lw lv pdqgdwru| iru wkh YD wr gholyhu phglfdoo| qhfhv0

vdu| fduh wr wkhp1 Fdwhjru| F yhwhudqv duh jhqhudoo| qrq0vhuylfh0frqqhfwhg

:Vhh/ iru lqvwdqfh/ Pdqqlqj hw do1/ 4<;3> Pdqqlqj hw do1/ 4<;:> Nxsru hw do1/ 4<<8>
Gdo}hoo/ 4<<:> Pdjlg 4<<:> dqg Mxqj/ 4<<;/ wr phqwlrq d ihz1
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dqg kdyh kljk lqfrph1 Fdwhjru| F yhwhudqv duh surylghg fduh rq d vsdfh

dydlodeoh edvlv rqo|/ dqg wkh| kdyh wr djuhh wr sd| frsd|phqwv1

Fdwhjru| D yhwhudqv lqfoxgh=

Sulrulw| Jurxs 4= yhwhudqv zlwk vhuylfh0frqqhfwhg frqglwlrqv udwhg 83

shufhqw ru pruh glvdeolqj>

Sulrulw| Jurxs 5= yhwhudqv zlwk vhuylfh0frqqhfwhg frqglwlrqv udwhg 63 wr

73 shufhqw glvdeolqj>

Sulrulw| Jurxs 6= yhwhudqv zkr duh iruphu Sulvrqhuv ri Zduv/ yhwhudqv

zlwk vhuylfh0frqqhfwhg frqglwlrqv udwhg 43 wr 53 shufhqw glvdeolqj/ yhwhudqv

glvfkdujhg iurp dfwlyh gxw| iru frpshqvdeoh frqglwlrqv/ yhwhudqv dzdughg

vshfldo holjlelolw| fodvvl�fdwlrq>

Sulrulw| Jurxs 7= yhwhudqv zkr duh uhfhlylqj dlg dqg dwwhqgdqfh ru krxvh0

erxqg ehqh�wv/ yhwhudqv zkr kdyh ehhq ghwhuplqhg e| YD wr eh fdwdvwursk0

lfdoo| glvdeohg1

Sulrulw| Jurxs 8= yhwhudqv zlwk qrq vhuylfh0frqqhfwhg frqglwlrqv/ dqg

yhwhudqv zlwk vhuylfh0frqqhfwhg frqglwlrqv udwhg }hur shufhqw glvdeolqj/ zkrvh

lqfrph dqg qhw zruwk duh ehorz wkh hvwdeolvkhg groodu wkuhvkrogv;1

Sulrulw| Jurxs 9= doo rwkhu holjleoh yhwhudqv zkr duh qrw uhtxluhg wr

pdnh frsd|phqwv iru wkhlu fduh lqfoxglqj Zruog Zdu L dqg Ph{lfdq Eru0

ghu Zdu yhwhudqv/ yhwhudqv uhfhlylqj fduh iru h{srvxuh wr wr{lf vxevwdqfhv

ru hqylurqphqwdo kd}dugv zkloh lq vhuylfh/ dqg frpshqvdeoh }hur shufhqw

vhuylfh0frqqhfwhg yhwhudqv1

;Wkh YD phdqv whvw wkuhvkrogv lq 5335 duh= '57/637 zlwk qr ghshqghqwv/ '5</49; zlwk
rqh ghshqghqw dqg '4/963 iru hdfk dgglwlrqdo ghshqghqw1
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Fdwhjru| F yhwhudqv duh yhwhudqv lq Sulrulw| Jurxs := qrq vhuylfh0frqqhfwhg

yhwhudqv dqg qrqfrpshqvdeoh }hur shufhqw vhuylfh0frqqhfwhg yhwhudqv zlwk

lqfrph dqg qhw zruwk deryh wkh vwdwxwru| wkuhvkrog dqg zkr djuhh wr sd|

vshfl�hg frsd|phqwv1

Lq 4<<5/ derxw 5< shufhqw ri wkh Phglfduh0holjleoh yhwhudqv ehorqj wr

Fdwhjru| F/ dqg derxw 8 shufhqw ri Fdwhjru| F yhwhudqv xwlol}hg dq| YD

rxwsdwlhqw khdowk fduh vhuylfhv1 Rqh ri wkh uhdvrqv iru wkh djjuhvvlyh uhgxf0

wlrq lq frsd|phqw udwh lq 5335 zdv wr gudz pruh Fdwhjru| F sdwlhqwv wr YD

rxwsdwlhqw idflolwlhv1

Xvlqj rxu hvwlpdwhg prgho/ zh fdq vwxg| wkh h�hfwv ri d fhuwdlq uhgxfwlrq

+ru lqfuhdvh, lq frsd|phqw rq yhwhudqv* YD khdowk fduh ghpdqg1 Zh fdq

vlpxodwh wkh fkdqjhv lq wkh xvh ri rxwsdwlhqw vhuylfhv gxh wr fkdqjhv lq wkh

frsd|phqw udwh1 Zh fdq dovr hvwlpdwh wkh fkdqjh lq frsd|phqw uhyhqxhv

wkdw YD fdq h{shfw wr froohfw fruuhvsrqglqj wr hdfk frsd|phqw udwh fkdqjh1

Lq rughu wr hvwlpdwh wkh h�hfw ri d fhuwdlq uhgxfwlrq lq wkh frsd|phqw udwh

ri Fdwhjru| F sdwlhqwv rq wkhlu YD rxwsdwlhqw ylvlwv/ zh zloo �uvw uhfdofxodwh

wkh rxw0ri0srfnhw frvw ri hdfk rxwsdwlhqw ylvlw iru Fdwhjru| F yhwhudqv lq rxu

vdpsoh dffruglqj wr wkh qhz udwh1 Zh wkhq fdofxodwh hdfk lqglylgxdo*v qhz

suredelolw| ri YD rxwsdwlhqw xvdjh iroorzlqj wkh frsd|phqw uhgxfwlrq +xv0

lqj htxdwlrq 515, dqg wkh qhz suredelolw| ri xvlqj dq| rxwsdwlhqw fduh xvlqj

htxdwlrqv 516 dqg 5171 Zh qh{w fdofxodwh hdfk lqglylgxdo*v wrwdo dprxqw ri

rxwsdwlhqw ylvlwv xvlqj rxu hvwlpdwhg �uvw vwdjh QE5 prgho +xvlqj htxdwlrqv

51; dqg 51<,1 Qrwh wkdw d uhgxfwlrq lq frsd|phqw d�hfwv wkh lqfoxvlyh ydoxh
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yld +516, dqg wkh frvw lqgh{ yld +51:,1 Zh frpsduh wkhvh wkuhh frxqwhuidf0

wxdo yduldeohv zlwk wkh fruuhvsrqglqj edvholqh yduldeohv fdofxodwhg xvlqj wkh

ruljlqdo rxw0ri0srfnhw frvw wr rewdlq wkh shufhqwdjh fkdqjh lq YD ylvlwv gxh

wr d sduwlfxodu frsd|phqw fkdqjh1 Wkh irupxod lv +vxshuvfulsw �q� ghqrwhv

qhz dqg �r�ghqrwhv rog udwhv, =

A ?
� �

?
�re�

?
T � � A J

��
J
�re�

J
T �

A J
��

J
�re�

J
T �

+614,

zkhuh A?
� lv wkh wrwdo qxpehu ri rxwsdwlhqw ylvlwv/ �?

�re lv wkh suredelolw| ri

xvlqj dq| rxwsdwlhqw vhuylfh/ dqg � ?
T � lv wkh frqglwlrqdo suredelolw| ri xvlqj

dq| YD rxwsdwlhqw vhuylfhv 0 doo xqghu wkh qhz frsd|phqw udwh1 A J
� c �

J
�rec

dqg � J
T � duh wkh fruuhvsrqglqj ydoxhv xqghu wkh rog +edvholqh, frsd|phqw

udwh1 Wkxv/ lq rxu wzr0vwdjh prgho/ d uhgxfwlrq lq frsd|phqw jhqhudwhv

dgglwlrqdo YD rxwsdwlhqw ylvlwv wkurxjk wkuhh fkdqqhov= l, lwv gluhfw h�hfw rq

wkh sursruwlrq ri YD ylvlwv gxh wr wkh h�hfw rq RS0FRVW +Wdeoh 6,/ ll, lwv

lpsdfw rq wkh suredelolw| ri qrq0}hur rxwsdwlhqw ylvlwv yld wkh lqfoxvlyh ydoxhv

LQFOXY +Wdeoh 7,/ dqg lll, lwv h�hfw rq wkh wrwdo qxpehu ri rxwsdwlhqw ylvlwv

yld wkh qhz FRVWbLQGH[ +Wdeoh 8,/ sduw ri zklfk lq wxuq jhwv doorfdwhg

wr YD ylvlwv1

Iroorzlqj wklv surfhgxuh/ zh fdofxodwhg wkh fkdqjhv lq YD ylvlwv uhvxowlqj

iurp d '8/ '43/ dqg '53 fkdqjh lq frsd|phqw1 Wkh vlpxodwhg uhvxowv duh

jlyhq lq Wdeoh ;1 Zh �qg wkdw fruuhvsrqglqj wr '8/ '43/ dqg '53 uhgxfwlrqv

lq frsd|phqwv/ YD xwlol}dwlrq e| Phglfduh0holjleoh yhwhudqv lv h{shfwhg wr

lqfuhdvh e| dssur{lpdwho| 7(/ 9( dqg 43( uhvshfwlyho|/ dqg lw zloo ghfuhdvh
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e| 6(/ 8( dqg ;( zlwk lqfuhdvhv lq frsd|phqwv udwh e| wkh vdph dprxqwv1

Xvlqj d gl�huhqw dssurdfk/ Jdr +4<<<, hvwlpdwhg wkdw d '8 frsd|phqw uh0

gxfwlrq zloo uhvxow lq 6( lqfuhdvh lq YD rxwsdwlhqw ylvlwv iru doo yhwhudqv1

Zh dovr hvwlpdwhg wkh ryhudoo fkdqjh lq frsd|phqw uhyhqxhv froohfwhg

iurp Phglfduh0holjleoh yhwhudqv gxh wr hdfk frsd|phqw dgmxvwphqw1 Wkh

fdofxodwhg uhvxowv duh dovr olvwhg lq Wdeoh ;1 Zh �qg wkdw ghvslwh lqfuhdvhv lq

rxwsdwlhqw ylvlwv/ uhgxfwlrqv lq frsd|phqw udwhv duh h{shfwhg wr uhgxfh wkh

wrwdo frsd|phqw uhyhqxh wkdw wkh YD fdq h{shfw wr froohfw1 Wklv uhvxow lv

eurdgo| frqvlvwhqw zlwk wkh h{shfwdwlrq ri wkh YD wkdw lw zrxog orvh qhduo|

9;17( ri lwv frsd|phqw uhyhqxh zkhq lw uhgxfhg wkh frsd|phqw udwh iurp

'831;3 wr '48133 iru Fdwhjru| F sdwlhqw iru I\ 53351

7 Vxppdu| dqg Frqfoxvlrqv1

Wkh YD khdowk fduh v|vwhp lv wkh odujhvw qdwlrqdo khdowk fduh gholyhu| v|v0

whp lq wkh Xqlwhg Vwdwhv1 Lw fxuuhqwo| vhuyhv derxw 43 wr 45 shufhqw ri wkh

hvwlpdwhg 59 ploolrq yhwhudqv1 Zkloh wkh qxpehu ri yhwhudqv lv ghfuhdvlqj/

wkh sursruwlrq ri yhwhudqv djh 98 dqg roghu lv lqfuhdvlqj1 Wkhvh/ wrjhwkhu

zlwk glvdeohg yhwhudqv/ irup d vshfldo jurxs 0 Phglfduh0holjleoh yhwhudqv 0

zkr frqvxph pruh khdowk fduh wkdq dq| rwkhu yhwhudq jurxs1

Lq wklv vwxg|/ zh hpslulfdoo| dqdo|}hg idfwruv wkdw d�hfw Phglfduh0holjleoh

yhwhudqv* xvh ri rxwsdwlhqw khdowk fduh vhuylfhv dqg wkhlu fkrlfh ri khdowk

fduh idflolwlhv e| xvlqj d wzr0vwdjh exgjhwlqj dssurdfk1 Wklv dssurdfk kdv

qhyhu ehhq xvhg ehiruh lq khdowk fduh uhvhdufk1 Ehvlghv glvwdqfh/ lw doorzv
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xv wr h{dplqh wkh uroh ri rxw0ri0srfnhw frvw lq yhwhudqv* rxwsdwlhqw idflolw|

fkrlfh1 Zh dovr frqwuroohg iru d odujh qxpehu ri idfwruv d�hfwlqj yhwhudqv*

rxwsdwlhqw xwlol}dwlrq dqg idflolw| fkrlfh1 Zh hvwlpdwhg wkh pdujlqdo h�hfwv

dqg hodvwlflwlhv iru pdq| srolf| uhohydqw yduldeohv diwhu frqwuroolqj iru wkh

h{rjhqrxv idfwruv1

Rxu pdlq �qglqjv duh=

Yhwhudqv duh pruh olnho| fkrrvh wkh rxwsdwlhqw idflolw| zlwk vpdoohu rxw0

ri0srfnhw frvw/ rwkhu wklqjv htxdo1 Wkh glvwdqfh wr wkh qhduhvw YD khdowk

fduh idflolw| lv yhu| lpsruwdqw lq yhwhudqv* ghflvlrq ri idflolw| fkrlfh1 Rwkhu

dwwulexwhv zklfk vljql�fdqwo| d�hfw yhwhudqv* ylvlwv doorfdwlrq duh wkhlu lq0

vxudqfh vwdwxv/ lqfrph ohyho/ prghv ri wudqvsruwdwlrq/ krph rzqhuvkls/ djh/

udfh/ hpsor|phqw/ dqg ydulrxv khdowk vwdwxv yduldeohv1 Yhwhudqv zkr duh

fryhuhg iru suhvfulswlrq guxjv e| sulydwh lqvxudqfh ru fryhuhg e| Phglfduh

Sduw E ru Phgljds duh ohvv olnho| wr xvh YD rxwsdwlhqw vhuylfh frpsduhg wr

rwkhuv1 Wkxv/ dq dfurvv0wkh0erdug fryhudjh ri suhvfulswlrq guxjv e| Phglfduh

lv h{shfwhg wr uhgxfh wkh ghpdqg iru YD rxwsdwlhqw ylvlwv1 Yhwhudqv zlwk

orzhu lqfrphv kdyh kljk suredelolwlhv ri YD rxwsdwlhqw ylvlwv1 Dovr/ yhwhudqv

zkr duh glvdeohg ru gldjqrvhg zlwk phqwdo dqg rwkhu fkurqlf sureohpv duh

pruh olnho| wr xvh YD rxwsdwlhqw idflolw|1

Idfwruv wkdw vljql�fdqwo| d�hfw yhwhudqv* wrwdo rxwsdwlhqw ylvlwv duh vkdgrz

frvw lqgh{/ khdowk frqglwlrq/ idplo| lqfrph/ dqg vhyhudo gldjqrvwlf sureohpv1

Wkh frvw hodvwlflw| ri wrwdo rxwsdwlhqw ylvlwv lv derxw 03198 dqg lv kljko| vlj0

ql�fdqw1 Vlqfh wkh Yhwhudqv* Vxuyh| gdwd frqwdlqhg lqirupdwlrq qrw rqo| rq
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wkh h{whqw ri vxssohphqwdo sulydwh lqvxudqfh fryhudjh/ exw dovr rq zkhwkhu lw

zdv gluhfwo| sxufkdvhg udwkhu wkdq rewdlqhg wkurxjk dq hpsor|hu/ zh frxog

glvwlqjxlvk ehwzhhq prudo kd}dug dqg dgyhuvh vhohfwlrq h�hfwv rq wkh gh0

pdqg iru wrwdo rxwsdwlhqw ylvlwv1 Zh �qg vrph hylghqfh ri prudo kd}dug

h�hfw lq wkh pdunhw iru sulydwh vxssohphqwdo khdowk lqvxudqfh dqg suhvfuls0

wlrq guxjv/ exw dgyhuvh vhohfwlrq grhv qrw vhhp wr d sureohp iru wklv vshfldo

srsxodwlrq1 Fdofxodwhg pdujlqdo h�hfwv vkrz wkdw glvdeohg yhwhudqv rq dy0

hudjh kdyh 517 pruh rxwsdwlhqw ylvlwv shu |hdu/ dqg yhwhudqv zlwk gldjqrvhg

phqwdo sureohpv kdyh 5 pruh rxwsdwlhqw ylvlwv wkdq rwkhuv1

Zh xvhg wkh hvwlpdwhg prgho wr vlpxodwh wkh lpsdfw ri frsd|phqw udwh

fkdqjhv iru Fdwhjru| F yhwhudqv rq wkh ghpdqg iru YD khdowk fduh vhuylfhv1

Zh vkrz wkdw lq rxu prgho vxfk d srolf| fkdqjh zloo d�hfw wkh wrwdo qxpehu

ri YD rxwsdwlhqw ylvlwv wkurxjk d qxpehu ri uhlqiruflqj fkdqqhov1 Dffruglqj

wr rxu fdofxodwlrqv/ '8/ '43/ dqg '53 frsd|phqw uhgxfwlrqv zloo lqfuhdvh YD

xwlol}dwlrqv e| 7(/ 9(/ dqg 43( uhvshfwlyho|/ zkloh frsd|phqw lqfuhdvhv ri

vlplodu pdjqlwxghv zloo ghfuhdvh YD xwlol}dwlrqv e| 6(/ 8(/ dqg ;( uhvshf0

wlyho|1 Wkh hvwlpdwhg frvw hodvwlflwlhv duh vxfk wkdw uhgxfwlrqv lq frsd|phqwv

duh h{shfwhg wr ohdg wr vxevwdqwldo orvv ri uhyhqxhv wr wkh YD1 Vlqfh frsd|0

phqw udwhv duh fkdqjhg riwhq dv d srolf| wrro/ rxu hvwlpdwhv fdq surylgh wkh

YD zlwk d ehqfkpdun djdlqvw zklfk wkh �qdqfldo lpsolfdwlrq ri vxfk srolf|

fkdqjhv fdq eh jdxjhg1
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Wdeoh 4= Shufhqwdjh ri Phglfduh0holjleoh Yhwhudqv Xvlqj YD dqg
qrq0YD idflolwlhv/ e| Ydulrxv Fkdudfwhulvwlfv

Fkdudfwhulvwlfv ( Xvlqj YD ( Xvlqj qrq0YD ( Qrq0xvhuv
Lqfrph �'53/333 67 6< 5:

:'53/333 < 9: 57
Udfh Zklwh 54 87 58

Rwkhu 6: 69 5:
Glvdelolw| Glvdeohg 64 83 4<

Qrq0glvdeohg ; 88 6:
Fdwhjru| Fdwhjru| D 64 79 56

Fdwhjru| F 8 96 65

6:



Wdeoh 5= Gh�qlwlrq ri Yduldeohv

Yduldeoh Gh�qlwlrq Phdq
DJH Yhwhudq*v djh1 DJHVT lv vtxduh ri djh 9:146
VH[ Jhqghu1 4 li pdoh/ 3 li ihpdoh 31<:
GLVDEOH Glvdelolw| vwdwxv1 4 li glvdeohg/ 3 rwkhuzlvh 3197
HGXbKLJK Ohyho ri hgxfdwlrq= ED ru kljkhu @4/ 3 rwkhuzlvh 314:
HPSbIW Ixoo0wlph hpsor|hg@4/ rwkhu@3 3138
ZKLWH Zklwh@4/ rwkhu@31 31<3
EDGKOWK Vhoi0hydoxdwhg khdowk= edg/ zruvh@4/ rwkhu@3 3179
JRRGKOWK Vhoi0hydoxdwhg khdowk= h{fhoohqw/ jrrg@4/ rwkhu@3 315;
ORZLQF Idplo| lqfrph1 @4/ li '30'53/333/ rwkhu@3 318:
PDUULHG Pdulwdo vwdwxv= pduulhg@4/ rwkhu@31 31;3
GLVbUDWH Glvdelolw| udwlqj1 3146
RZQKRPH 4 li rzqv krph/ 3 li qrw1 31;8
GLVWbYD Glvwdqfh wr YD rxwsdwlhqw idflolwlhv +433 plohv, 3173
GLVWbQYD Glvwdqfh wr Qrq0YD rxwsdwlhqw idflolwlhv +433 plohv, 3139
RSbFRVW Rxw0ri0srfnhw frvw iru hdfk rxwsdwlhqw ylvlw +', 4;<176
FDWbF 4 li ehorqjv wr fdwhjru| F/ 3 rwkhuzlvh1 315<
GLVbVF83 4 li vhuylfh0frqqhfwhg glvdelolw| udwh:83 (/ 3 rwkhu 3144
FDU 4 li prgh ri wudqvsruwdwlrq wr YD lv fdu/ 3 rwkhu 3153
VFPHGF 4 li holjleoh iru YD phglfdo fduh iru vhuylfh0frqqhfwhg

frqglwlrqv/ 3 rwkhuzlvh 3175
LQVbSUWE 4 li fryhuhg e| Phglfduh Sduw E/ 3 rwkhuzlvh 31<7
PHGLJDS 4 li fryhuhg e| Phgljds/ 3 rwkhuzlvh 3167
LQVbEDVLF 4 li sulydwh lqvxudqfh glg qrw fryhu suhvfulswlrq guxj/

3 rwkhuzlvh 315;
LQVbGUXJ 4 li sulydwh lqvxudqfh dovr fryhu suhvfulswlrq guxjv

+fdoohg hqkdqfhg fryhudjh,/ 3 rwkhuzlvh 316;
DGYHUVH 4 li kdyh edvlf vxssohphqwdu| sulydwh lqvxudqfh exw qr

hqkdqfhg fryhudjh wkurxjk qrq0hpsor|hu/ 3 rwkhuzlvh 3188
DGYHUVH. 4 li hqkdqfhg fryhudjh wkurxjk d qrq0hpsor|hu

vrxufh +vxfk dv DDUS, ru sxufkdvhg gluhfwo|/ 3 rwkhuzlvh 3144
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Wdeoh 5= Gh�qlwlrq ri Yduldeohv +frqwlqxhg,

KES Gldjqrvhg frqglwlrq= Kljk eorrg suhvvxuh 3184
KHDU Gldjqrvhg frqglwlrq= Khdulqj sureohp 3175
H\H Gldjqrvhg frqglwlrq= H|h ru ylvlrq sureohp 3165
FDQFHU Gldjqrvhg frqglwlrq= Fdqfhu 314<
KHDUW Gldjqrvhg frqglwlrq= Khduw wurxeoh 3173
VWURNH Gldjqrvhg frqglwlrq= Vwurnh 3146
UKHX Gldjqrvhg frqglwlrq= Ukhxpdwlvp ru duwkulwlv 3179
VWRPDFK Gldjqrvhg frqglwlrq= Vwrpdfk2Gljhvwlyh glvrughu 315;
VXEDEXVH Gldjqrvhg frqglwlrq= Vxevwdqfh dexvh 3136
PHQWDO Gldjqrvhg frqglwlrq= Phqwdo 2Hprwlrqdo sureohp 3143
DFFLGW Gldjqrvhg frqglwlrq= Dfflghqw uhodwhg lqmxu| 314<
GLJRWK Gldjqrvhg frqglwlrq= Rwkhu vhulrxv frqglwlrqv 3148
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Wdeoh 6= Qhvwhg Orjlw hvwlpdwlrq= Doorfdwlrq prgho
Vhfrqg Ohyho QPQO= QrqbYD yv1 YD
Yduldeoh Frh�1 mw0udwlrm p0h�hfw
FRQVW ;176 <179
RS0FRVW 031346 6<18< -
GLVWDQFH 03178 61:6 -
DJH��f32 04713: 71:< 03184
DJHVT��f3e 47157 81:4 3185
VH[ 3137 314: 3133
GLVDEOH 031:3 7176 03136
EDGKOWK 3137 318< 3133
GLVbVF83 3153 417: 3134
VFPHGF 03177 6196 03135
HGXbKLJK 03153 41:9 03134
HPSbIW 4176 7144 3138
ZKLWH 31;< 917; 3136
ORZLQF 031<4 :159 03136
PDUULHG 3149 4156 3134
RZQKRPH 4135 ;153 3137
FDU 0717: 6;14; 03149
FDWbF 3164 417< 3134
PHGLJDS 3178 61:6 3135
LQVbSUWE 31<4 71<9 3136
LQVbGUXJ 319; 8143 3136
KES 03179 7199 03135
KHDU 3137 318< 3133
H\H 03177 7166 03135
FDQFHU 0315< 5178 03134
KHDUW 03154 5147 03134
UKHX 03138 3184 3133
VWRPDFK 0316: 6194 03134
VXEDEXVH 4136 7164 3137
PHQWDO 03169 51:3 03134
DFFLGW 03183 7187 03135
GLJRWK 3136 3154 3133

-Frvw dqg glvwdqfh duh dowhuqdwlyh vshfl�f/ vr lqvwhdg ri fdofxodwlqj wkhlu p0h�hfwv/

zh fdofxodwhg wkhlu hodvwlflwlhv1 Prgho �w lqglfdwru -
2

' f�H�c q@4847: sdwlhqw ylvlwv1
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Wdeoh 7= Qhvwhg Orjlw hvwlpdwlrq= Doorfdwlrq prgho
Iluvw Ohyho QPQO= Ghflvlrq ri Xvh yv1 qrw0Xvh
Yduldeoh Frh�1 mw0udwlrm p0h�hfw
FRQVW 031<8 3186
DJH��f32 619< 3199 3176
DJHVT��f3e 07197 4138 03186
VH[ 03175 4144 03138
GLVDEOH 31<5 9169 3144
HGXbKLJK 3168 5134 3137
HPSbIW 031:< 51<3 0313<
ZKLWH 0313; 3173 03134
EDGGKOWK 03134 3138 3133
ORZLQF 3145 31:8 3134
PDUULHG 03134 3134 3133
RZQKRPH �3175 5179 03138
GLVbUDWH 3134 61;3 3133
FDWbF 031;< 815: 03143
LQVbEDVLF 03138 314; 03134
LQVbGUXJ 03184 41;; 03139
DGYHUVH 0315: 413; 03136
DGYHUVH. 0316< 418< 03138
KES 3176 619< 3138
KHDU 3156 41;9 3136
H\H 314; 416; 3135
FDQFHU 316; 5173 3137
KHDUW 314; 4177 3135
UKHX 316; 613< 3137
VWRPDFK 3184 6184 3139
VXEDEXVH 03154 318< 03135
PHQWDO 31;: 614< 3143
DFFLGW 319; 7147 313;
GLJRWK 03135 3143 3133
LQFOXY 31:8 4;197 313<

-
2

' f��fc q@5868 yhwhudqv
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Wdeoh 8= QE5 Hvwlpdwlrq ri Wrwdo RS Ylvlwv Htxdwlrq
Yduldeoh Frh�1 mw0udwlrm p0h�hfwv
FRQVWDQW 4146 5185
FRVWbLQGH[ 031336 531<8 03135
DJH��f32 0315; 3149 041::
DJHVT��f3e 03186 316; 06175
VH[ 03139 316< 0316:
GLVDEOH 316: 9156 5169
HGXbKLJK 03134 3147 03138
HPSbIW 0313< 31;6 0318:
ZKLWH 03165 8139 05137
EDGKOWK 3155 717; 416<
ORZLQF 3145 5154 31:7
PDUULHG 3137 31:; 315:
RZQKRPH 03149 51:7 04138
GLVbVF83 03137 3193 03163
VFPHGF 3157 71:< 4188
FDWbF 3139 31<; 3173
LQVbSUWE 3138 3186 3168
LQV0EDVLF 03139 3195 03174
LQVbGUXJ 03147 4185 031<3
DGYHUVH 0313: 31:9 03177
DGYHUVH. 03139 3197 0316;
KES 3149 61:7 4139
KHDU 3139 415: 3169
H\H 3145 51:3 31::
FDQFHU 3153 61<4 415;
KHDUW 313: 417; 3176
UKHX 3138 413; 3164
VWRPDFK 3143 5135 3195
VXEDEXVH 3134 313: 3138
PHQWDO 3163 61<4 41<5
DFFLGW 0313; 4176 0317<
GLJRWK 3159 71;9 419<
k 31<: 5<1;8
0ORJO@99<5/ �e@orJ? �2@6<49/ (e��@?Se@ 969
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Wdeoh 9= QE5 Hvwlpdwlrq ri Qrq0YD RSYlvlwv
Yduldeoh Frh�1 mw0udwlrm p0h�hfwv
FRQVWDQW 6189 6199
DJH��f32 0;167 5195 66163
DJHVT��f3e 9135 5169 57139
VH[ 0317: 5145 041;9
GLVDEOH 3173 7137 4194
HGXbKLJK 3159 5168 4137
HPSbIW 3139 3166 3156
ZKLWH 313< 31<6 316;
EDGKOWK 315< 6174 4148
ORZLQF 03164 6178 04155
PDUULHG 3133 3135 3134
RZQKRPH 3143 31<4 316;
GLVbVF83 0314: 416; 0319<
VFPHGF 315: 614; 413<
FDWbF 3143 31<< 31:<
LQVbSUWE 03185 518: 05139
LQVbEDVLF 3175 5174 419:
LQVbGUXJ 318: 6199 515;
DGYHUVH 313: 3177 315;
DGYHUVH. 0314< 4156 031:7
KES 3148 41<< 318;
KHDU 314; 516< 31:5
H\H 3146 4196 3184
FDQFHU 3166 6189 4163
KHDUW 3153 5186 31;4
UKHX 3168 3178 3147
VWRPDFK 3147 419; 3188
VXEDEXVH 0313: 3173 0315;
PHQWDO 3156 417< 31<3
DFFLGW 314; 41<4 31:3
GLJRWK 3165 6155 4159
k 515: 5:135
0ORJO@89<5/ �i@htL? �2@5944/ (e��@?Se@667
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Wdeoh := YD Frsd|phqw Udwhv
I\ 4<<4 '59133
I\ 4<<5 '63133
I\ 4<<6 '66133
I\ 4<<7 '69133
I\ 4<<8 '6<133
I\ 4<<9 '74133
I\ 4<<: '6;1;3
I\ 4<<; '6;1;3
I\ 4<<< '781;3
I\ 5333 '831;3
I\ 5334 '831;3
I\ 5335 '48133
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Wdeoh ;= H�hfwv rq YD Xwlol}dwlrqv dqg Frsd|phqw Uhyhqxhv
gxh wr Fkdqjhv lq Frsd|phqwv

Fkdqjh lq frsd|phqwv Fkdqjh lq YD Fkdqjh ri frsd|phqw
rxwsdwlhqw ylvlwv +(, uhyhqxh froohfwhg e| YD +(,

0'53 <19 09616
0'43 81: 05<16
0'8 618 04616
.'8 0519 4615
'43 0718 591:
'53 0:19 8616
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DFNQRZOHGJPHQW=

Wklv uhvhdufk zdv grqh xqghu d frqwudfw zlwk wkh YD Khdowk Fduh Qhw0

zrun/ Xsvwdwh Qhz \run +YLVQ 5,1 Zh duh judwhixo wr Gldqh Ghzdu/ Mrh

Hqjhokdugw/ Mldq Jdr/ Whuuhqfh Nlqdo/ Kdps Odqnirug dqg Wkdg Pluhu iru

khosixo vxjjhvwlrqv dqg frpphqwv1 Zh dorqh duh uhvsrqvleoh iru wkh ylhzv

h{suhvvhg/ dqg gh�flhqflhv uhpdlqlqj/ lq wkh sdshu1
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Uhihuhqfhv

Exujhvv/ M1I1 Mu/ GhIlruh/ G1 D1/ 4<<7/ Wkh h�hfw ri glvwdqfh wr YD

idflolwlhv rq wkh fkrlfh dqg ohyho ri xwlol}dwlrq ri YD rxwsdwlhqw vhuylfhv/ Vrf

Vfl Phg1 6< +4,/ <804371

Fdphurq/ D1 F1/ Wulyhgl/ S1 N1/ 4<;9/ Hfrqrphwulf prghov edvhg rq frxqw

gdwd= frpsdulvrqv dqg dssolfdwlrqv ri vrph hvwlpdwruv dqg whvwv/ Mrxuqdo ri

Dssolhg Hfrqrphwulfv/ 4/ 5<0861

Fdphurq/ D1 F1/ Wulyhgl/ S1 N1/ Ploqh/ I1 dqg Sljjrw/ M1/ 4<;;/ D pl0

furhfrqrphwulf prgho ri wkh ghpdqg iru khdowk fduh dqg khdowk lqvxudqfh lq

Dxvwudold/ Uhylhz ri Hfrqrplf Vwxglhv 88 +7, ;804391

Fdphurq/ D1 F1/ Wulyhgl/ S1 N1/ 4<<;/ Uhjuhvvlrq dqdo|vlv ri frxqw gdwd*

Hfrqrphwulf Vrflhw| Prqrjudskv Qr163/ Fdpeulgjh Xqlyhuvlw| Suhvv1

Fkrl/ N1 K1/ Prrq/ F1 J1/ 4<<:/ Jhqhudol}hg h{wuhph ydoxh prgho dqg

dgglwlyho| vhsdudeoh jhqhudwru ixqfwlrq/ Mrxuqdo ri Hfrqrphwulfv/ :9/ 45<0

4731

Gdo}hoo/ P1/ 4<<:/ cKPRv* Gholfdwh Edodqflqj Dfw= Wkh Duw ri Vhwwlqj

Frsd|phqwv/ Pdqdjhg Fduh Pdjd}lqh 7;087 +Ghfhpehu,1

Ghe/ S1/ Wulyhgl/ S1 N1/ 4<<:/ Ghpdqg iru phglfdo fduh e| wkh hoghuo|= d

�qlwh pl{wxuh dssurdfk/ Mrxuqdo ri Dssolhg Hfrqrphwulfv/ Yro1 45/ 64606691

Ghsduwphqw ri Yhwhudqv D�dluv/ 4<<8/ Qdwlrqdo Vxuyh| Ri Yhwhudqv1

Gxelq/ M1 D1/ 4<<;/ Vwxglhv lq frqvxphu ghpdqg � hfrqrphwulf phwkrgv

dssolhg wr pdunhw gdwd/ Noxzhu Ervwrq 4<<;1

Hwwqhu/ V1 O1/ 4<<:/ Dgyhuvh vhohfwlrq dqg wkh sxufkdvh ri Phgljds lqvxu0

7:



dqfh e| wkh hoghuo|/ Mrxuqdo Ri Khdowk Hfrqrplfv/ +49,8 / 87608951

Jdr/ M1/ 4<<</ Prqwh Fduor vlpxodwlrq lqihuhqfh lq glvfuhwh fkrlfh prghov/

Xqsxeolvkhg grfwrudo glvvhuwdwlrq/ Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| dw

Doedq|=VXQ\1

Juhhqh/ Z1/ 5333/ Hfrqrphwulf Dqdo|vlv/ Irxuwk hglwlrq/ Suhqwlfh Kdoo1

Jxupx/ V1/ 4<<:/ Vhpl0sdudphwulf hvwlpdwlrq ri wkh kxugoh uhjuhvvlrq

prghov zlwk dq dssolfdwlrq wr phglfdlg xwlol}dwlrq/ Mrxuqdo ri Dssolhg Hfrqr0

phwulfv/ Yro1 45/ 55805751

Kdxvpdq/ M1 D1/ Ohrqdug/ J1 N1/ dqg PfIdgghq/ G1/ 4<<8/ D xwlolw| frq0

vlvwhqw/ frpelqhg glvfuhwh fkrlfh dqg frxqw gdwd prgho Dvvhvvlqj uhfuhdwlrqdo

xvh orvvhv gxh wr qdwxudo uhvrxufh gdpdjh/ Mrxuqdo ri Sxeolf Hfrqrplfv 89/

40631

Kdxvpdq/ M1 D1/ Kdoo/ E1 K1/ dqg Julolfkhv/ ]1/ 4<;7/ Hfrqrphwulf prghov

iru frxqw gdwd zlwk dq dssolfdwlrq wr wkh sdwhqwv0U)G uhodwlrqvkls/ Hfrqr0

phwulfd/ Yro185/ <3<0<6;1

Kdxvpdq/ M1 D1/ dqg Zlvh/ G1 D1/ 4<:;/ D frqglwlrqdo surelw prgho

iru txdolwdwlyh fkrlfh= glvfuhwh ghflvlrqv uhfrjql}lqj lqwhughshqghqfh dqg

khwhurjhqhrxv suhihuhqfh/ Hfrqrphwulfd/ Yro179/ Qr1 5/ 736075:1

Kr�/ U1 D1/ dqg Urvhqkhfn/ U1 D1/ 4<<;/ Ihpdoh yhwhudqv* xvh ri ghsduw0

phqw ri yhwhudqv d�dlu*v khdowk fduh vhuylfhv/ Phg0Fduh/ Mxo|/ 4<<;/ 69 +:,/

44470444<1

Kxug/ P1 G1/ PfJduu|/ N1/ 4<<:/ Phglfdo lqvxudqfh dqg wkh xvh ri khdowk

fduh vhuylfhv e| wkh hoghuo|/ Mrxuqdo Ri Khdowk Hfrqrplfv/ +49,5/ 45<04861

Mxqj/ N1 W1/ 4<<;/ Lq xhqfh ri wkh lqwurgxfwlrq ri d suh0ylvlw frsd|phqw

7;



rq khdowk fduh dqg h{shqglwxuhv= Wkh Nruhdq h{shulhqfh/ Wkh Mrxuqdo ri

Ulvn dqg Lqvxudqfh/ 660891

Nxsru/ V1 D1/ 4<<8/ Wkh h�hfw ri frsd|phqwv dqg lqfrph rq wkh xwl0

ol}dwlrq ri phglfdo fduh e| vxevfulehuv wr Mdsdq*v Qdwlrqdo Khdowk Lqvxudqfh

V|vwhp/ Lqwhuqdwlrqdo Mrxuqdo ri Khdowk Vhuylfhv/ 5<806451

Fkulvwr�ghv/ Q1 O1/ Vwhqjrv/ W1/ Vzlglqvn|/ U1/ 4<<:/ Rq wkh fdofxodwlrq

ri pdujlqdo h�hfwv lq wkh elyduldwh surelw prgho/ Hfrqrplfv Ohwwhuv +87,

536053;1

Pdjlg/ G1/ 4<<:/ Devhqfh ri dvvrfldwlrq ehwzhhq lqvxudqfh frsd|phqwv

dqg ghod|v lq vhhnlqj hphujhqf| fduh dprqj sdwlhqwv zlwk p|rfdugldo lqiduf0

wlrq/ Wkh Qhz Hqjodqg Mrxuqdo ri Phglflqh 4:5504:5; +Mxqh 45,1

Pdqqlqj/ J1/ Qhzkrxvh/ M1 S1/ Ruu/ O1/ Gxdq/ Q1/ Nhhohu/ H1 E1/ Ohl0

erzlw}/ D1/ Pdutxlv/ K1 N1/ Pdutxlv/ P1 V1/ dqg Skhosv/ F1 H1/ 4<;3/ D

Wzr0sduw prgho ri wkh ghpdqg iru phglfdo fduh= suholplqdu| uhvxowv iurp

wkh Khdowk Lqvxudqfh Vwxg|/ Lq1 Khdowk/ Hfrqrplfv/ dqg Khdowk Hfrqrplfv

+M1 Ydq Ghu Jddj dqg P1 Shuopdq Hgv1,1

Pdqqlqj/ J1/ Qhzkrxvh/ M1 S1/ Gxdq/ Q1/ Nhhohu/ H1 E1/ Ohlerzlw}/ D1/

dqg Pdutxlv/ P1 V1/ 4<;:/ Khdowk lqvxudqfh dqg wkh ghpdqg iru phglfdo

fduh= hylghqfh iurp d udqgrpl}hg h{shulphqw/ Dphulfdq Hfrqrplf Uhylhz/

58405::1

PfFrqqhoo/ N1 H1/ 4<<8/ Frqvxphu vxusoxv iurp glvfuhwh fkrlfh prgho/

Mrxuqdo ri Hqylurqphqwdo Hfrqrplfv dqg Pdqdjhphqw/ Yro1 5</ 59605:31

PfIdgghq/ G1 O1/ 4<;4/ Hfrqrphwulf prghov ri suredelolvwlf fkrlfh/ lq

F1 Pdqvnl dqg G1 PfIdgghq hgv1/ Vwuxfwxudo dqdo|vlv ri glvfuhwh gdwd zlwk

7<



hfrqrphwulf dssolfdwlrqv +PLW Suhvv/ Fdpeulgjh/ PD,/ 4<;05:51

Prrqh|/ F1/ ]zdq}ljhu/ M1/ Skleev/ F1 V1/ dqg Vfkplww/ V1/ 5333/ Lv wudyho

glvwdqfh d eduulhu wr yhwhudqv* xvh ri YD krvslwdov iru phglfdo vxujlfdo fduhB

Vrf Vfl Phg1 83 +45,/4:7604:881

Qhphw/ J1I1/ dqg Edloh| D1 M1/ 5333/ Glvwdqfh dqg khdowk fduh xwlol}dwlrq

dprqj wkh uxudo hoghuo|/ Vrfldo Vflhqfh Phglflqh 83 +<,/ 44<:0453;1

Srkophlhu/ Z1/ dqg Xoulfk/ Y1/ 4<<8/ Dq hfrqrphwulf prgho ri wkh wzr0

sduw ghflvlrq pdnlqj surfhvv lq wkh ghpdqg iru khdowk fduh Mrxuqdo ri Kxpdq

Uhvrxufhv/ 63 +5, 66<068<1

Vfkhookruq/ P1 / 5333/ Khdowk vhuylfhv xwlol}dwlrq ri hoghuo| Vzlvv= hyl0

ghqfh iurp sdqho gdwd/ Khdowk Hfrqrplfv <+9,/ 86608781

Vpdoo/ N1/ dqg Urvhq/ K1/ 4<;4/ Dssolhg zhoiduh hfrqrplfv zlwk glvfuhwh

fkrlfh prghov/ Hfrqrphwulfd 7</ 43804631

Xqlwhg Vwdwh Jhqhudo Dffrxqwlqj R!fh/ Yhwhudqv* Khdowk Fduh= Krz

glvwdqfh iurp YD idflolwlhv d�hfwv yhwhudqv* xvh ri YD vhuylfhv/ +JDR2W0

KHKV0<9064/ Ghf153/ 4<<8,1

Xqlwhg Vwdwh Jhqhudo Dffrxqwlqj R!fh/ Yhwhudqv* Khdowk Fduh= Xvh

ri YD vhuylfhv e| Phglfduh0holjleoh yhwhudqv 1+JDR2KHKV0<8046/ Rfw1 57/

4<<7,1

Zlqgphlmhu/ I1 D1 J1/ dqg Vdqwrv Vloyd/ M1P1F1/ 4<<:/ Hqgrjhqhlw| lq

frxqw gdwd prghov= dq dssolfdwlrq wr ghpdqg iru khdowk fduh/ Mrxuqdo ri

Dssolhg Hfrqrphwulfv/ Yro145/ 5;405<71

Zroi/ M1U1/ dqg M1K1 Jrggghhulv/ 4<<4/ Dgyhuvh vhohfwlrq/ prudo kd}dug/

dqg zhdowk h�hfwv lq wkh Phgljds lqvxudqfh pdunhw/ Mrxuqdo ri Khdowk Hfr0

83



qrplfv/ 43 +7,/ 766078<1

\hq/ V1 W1/ Wdqj/ F1/ dqg Vx/ V1 E1/ 5334/ Ghpdqg iru wudglwlrqdo phglflqh

lq Wdlzdq= D pl{hg Jdxvvldq0Srlvvrq prgho dssurdfk/ Khdowk Hfrqrplfv

43 +6,/ Dsulo 5334/ 55405651
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