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4 Lqwurgxfwlrq

Pxfk ri wkh uhfhqw olwhudwxuh rq wkh sulflqj ri ghew dqg rq wkh ghvljq ri ghew

frqwudfwv hyroyhv durxqg d frpprq wkhph wkdw lv frruglqdwlrq ulvn dqg lwv

dqwlflsdwlrq e| eruurzhuv dqg ohqghuv1 Frruglqdwlrq ulvn ghvfulehv wkh srwhq0

wldo frvwv dqg wkh lqh!flhqw ghflvlrq0pdnlqj dvvrfldwhg zlwk wkh gl!fxowlhv

wkdw ohqghuv hqfrxqwhu zkhq wkhlu frpprq ghewru lv lq wurxeoh1 Frqvlghu

d �up zlwk vhyhudo odujh ohqghuv/ ru edqnv/ zklfk lv idflqj d grzqwxuq ri

ghpdqg1 Jlyhq wkh qdwxuh ri wkh fuhglw frqwudfw/ lw pd| wkhq eh rswlpdo

iurp dq lqglylgxdo fuhglwru*v srlqw ri ylhz wr ghpdqg hduo| uhsd|phqw ri

wkh rxwvwdqglqj dprxqw/ dqg wkxv wr sodfh lwv rzq fodlp dw wkh iurqw ri wkh

txhxh1 Li doo ghewruv ghpdqg hduo| uhsd|phqw dw wkh vdph wlph/ wkh �up zloo

eh lq wurxeoh/ hyhq li wkh xqghuo|lqj lqyhvwphqw lv lq idfw vrxqg1 Zkdw lv

odfnlqj lq vxfk d vlwxdwlrq lv frruglqdwlrq dprqj fuhglwruv1 Zlwkrxw lw/ wkh

�up idfhv wkh ulvn ri d frusrudwh uxq/ vlplodu wr d edqn wkdw lv wkuhdwhqhg

e| d uxq ri lwv ghsrvlwruv1 Lq d jdph wkhruhwlf iudphzrun/ frruglqdwlrq idlo0

xuh dulvhv lq xqdqlplw| jdphv/ zkhq frrshudwlrq lv zhoiduh lqfuhdvlqj/ zkloh

lqglylgxdo/ suh0hpswlyh dfwlrq pd| eh wkh rqo| vwdeoh htxloleulxp1 Lq dq

dwwhpsw wr xqghuvwdqg wkh HPV fulvlv ri 4<<50<6/ Revwihog ^4<<9` kdv suh0

vhqwhg dq h{sodqdwlrq iru �qdqfldo dwwdfnv rq qdwlrqdo fxuuhqflhv wkdw exlogv

rq wkh orjlf ri wkh edqn uxq1 Lq d vhulhv ri sdshuv/ Pruulv dqg Vklq ^4<<;/

4<<<` kdyh ghyhorshg d prgho wkdw doorzv wkhp wr dqdo|}h wkh vwuxfwxuh ri

uxq0w|sh sureohpv rq �qdqfldo pdunhwv lq juhdwhu ghwdlo1 Lq Pruulv dqg Vklq

^4<<<`/ wkh frruglqdwlrq idloxuh dprqj ohqghuv lv prghohg dv d pxowl0ohqghu

fuhglw ghflvlrq xqghu lpshuihfw lqirupdwlrq1 Wkh dxwkruv vwxg| wkh g|qdplf

surshuwlhv ri ghidxow wuljjhuv zkhq eruurzhuv* dvvhw ydoxhv duh d ixqfwlrq ri

fuhglwru ehkdylru1 Wkh vshfldo hpskdvlv rq frruglqdwlrq idloxuh lv wkh pdmru

lqqrydwlrq ri wkh deryh olwhudwxuh/ vlqfh lw rshqv dq dyhqxh ri uhvhdufk uhodw0

lqj wr wkh rffxuuhqfh ri �qdqfldo fulvhv/ dqg wr wkh lpsolfdwlrqv ri �qdqfldo

pdunhw uhjxodwlrq1

Lq wklv sdshu/ zh pdnh xvh ri d xqltxh gdwd vhw wkdw frqwdlqv ghwdlohg

fuhglw �oh lqirupdwlrq vdpsohg iurp vl{ ohdglqj Jhupdq edqnv1 Lw frqwdlqv
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d frpsuhkhqvlyh duud| ri ohqglqj0uhodwhg gdwd rq phglxp0vl}hg frusrudwhv

wkdw zhuh lq glvwuhvv dw ohdvw rqfh gxulqj wkh shulrg 4<<504<<:1 Wkh edvlf

remhfwlyh ri rxu vwxg| zloo eh wr h{soruh krz wkhvh edqnv w|slfdoo| ehkdyh

lq wkh hyhqw ri d frusrudwh glvwuhvv1 Wkh pdmru txhvwlrqv dvnhg duh= �Gr

edqnv v|vwhpdwlfdoo| frruglqdwh wkhlu lqwhuhvwv/ dqg li vr/ krz lv ohqghu fr0

ruglqdwlrq dfklhyhgB Vhfrqg/ dqg prvw lpsruwdqwo|/ zkdw uhdo hfrqrplf

frqvhtxhqfhv duh dvvrfldwhg zlwk ohqghu frruglqdwlrq/ dqg zkdw duh lwv pd0

mru ghwhuplqdqwvB Ilqdoo|/ lv wkh vxffhvv ri d zrunrxw suhglfwdeoh/ dqg li

vr/ zkdw ghwhuplqdqwv pdwwhuB�1 Wr foduli| whupv/ zh gh�qh ohqghu frrugl0

qdwlrq dv d ghwdlohg frqwudfwxdo duudqjhphqw/ srvvleo| lqirupdo/ derxw wkh

glvwulexwlrqv ri ixwxuh frpplwphqwv dqg fodlpv dprqj d jurxs ri +edqn0,

fuhglwruv zklfk/ ehiruh hqwhulqj lqwr wkh frqwudfw/ rshudwhg rq d vwdqg0dorqh

edvlv1 Wkxv/ d v|qglfdwhg ordq lv qrw wkh w|sh ri ohqghu frruglqdwlrq zh zloo

eh orrnlqj dw1 Dv lw wxuqv rxw/ ryhu wkh sdvw ghfdghv wkh edqnlqj lqgxvwu|

lq Jhupdq| kdv ghyhorshg d zlgho| dffhswhg dqg �qh wxqhg frqwudfwxdo du0

udqjhphqw +vhw ri uxohv, wkdw kduprql}hv ohqghu lqwhuhvwv lq fdvhv ri eruurzhu

glvwuhvv1 Hqwhulqj lqwr wklv frqwudfw h�hfwlyho| wudqvirupv d pxowlwxgh ri lq0

ghshqghqw ohqghuv lqwr d vlqjoh ghflvlrq hqwlw|1 Wklv xql�fdwlrq ri lqwhuhvwv

lv dfklhyhg e| iruplqj d vr0fdoohg fuhglwru srro1 Rxu gdwd vhw doorzv xv wr

lghqwli| zk| wkhvh fuhglwru srrov zhuh iruphg/ li dw doo/ dqg zkdw lpsdfw wkh|

h{huwhg rq zrunrxw ghflvlrqv dqg/ lq sduwlfxodu/ rq zrunrxw vxffhvv1

Wkh uhvxowv ri rxu vwxg| vxssruw wkh suhglfwlrqv e| Revwihog ^4<<9`/ Pru0

ulv dqg Vklq ^4<<;/ 4<<<`/ dprqj rwkhuv41 Zh �qg h{solflw ohqghu frruglqdwlrq

dw wkh rqvhw ri frusrudwh �qdqfldo glvwuhvv wr eh zlghvsuhdg1 Frruglqdwlrq

lv dfklhyhg wkurxjk wkh irupdwlrq ri fuhglwru srrov1 Wkh h{lvwhqfh ri wkhvh

srrov uhqghuv zrunrxw dfwlylwlhv e| edqnv pruh olnho| dqg lw vljql�fdqwo|

lqfuhdvhv wkh xqfrqglwlrqdo suredelolw| ri d vxffhvvixo wxuqdurxqg gxulqj d

uhrujdql}dwlrq surfhvv1 Ohqghu frruglqdwlrq lv wkhuhiruh zhoiduh lpsurylqj1

Zh zloo surfhhg dv iroorzv1 Vhfwlrq 5 jlyhv d eulhi dffrxqw ri wkh uhohydqw

olwhudwxuh dqg prwlydwhv rxu vshfldo lqwhuhvw lq wkh txhvwlrq ri ohqghu frrugl0

qdwlrq1 Vhfwlrq 6 suhvhqwv rxu gdwd vhw dqg frqwdlqv dq lqirupdo ghvfulswlrq

4Vhh dovr Khlqhpdqq2Loolqj +4<<<,/ Kxehuw2Vfkdhihu +4<<<,1
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ri wkh frqwudfwxdo lqvwlwxwlrq nqrzq dv froodwhudo srro lq Jhupdq|/ zklfk zloo

dovr eh rxu pdmru yduldeoh iru fdswxulqj wkh suhvhqfh ru devhqfh ri ohqghu

frruglqdwlrq1 Vhfwlrq 7 vwdwhv rxu pdmru k|srwkhvhv1 Vhfwlrq 8 uhsruwv wkh

uhvxowv ri wkh hfrqrphwulf whvwv dqg glvfxvvhv rxu �qglqjv1 Vhfwlrq 9 frq0

foxghv1

5 Frruglqdwlrq ulvn dqg ghew uhvwuxfwxulqj=

uhylhz ri wkh olwhudwxuh

Wkh olwhudwxuh rq frusrudwh ghew uhvwuxfwxulqj kdv w|slfdoo| frqfhqwudwhg rq

wkrvh dwwulexwhv ri wkh uhqhjrwldwlrq surfhvv wkdw duh uhohydqw lq glvwuhvv vlw0

xdwlrqv1 Wkxv/ Jhuwqhu dqg Vfkduivwhlq ^4<<4` dujxh wkdw edqn ghew lv pxfk

hdvlhu wr uhrujdql}h wkdq sxeolf ghew dqg wkdw wkh vwuxfwxuh ri ghew zlwk uh0

vshfw wr erwk pdwxulw| dqg sulrulw| kdv lpsruwdqw h�hfwv rq wkh uhvwuxfwxulqj

ghflvlrq1 Li edqn ghew lv mxqlru/ dqg oltxlgdwlrq lv lpplqhqw/ wkh ohqghu zloo

eh pruh zloolqj wr uhqhjrwldwh1 Hgzdugv dqg Ilvfkhu ^4<<7` hpskdvl}h wkh

uroh ri lqirupdwlrq0lqwhqvlyh krxvhedqn uhodwlrqvklsv iru idflolwdwlqj d plql0

pxp ohyho ri frrshudwlrq ehwzhhq gl�huhqw edqn ohqghuv1 Uhsxoor dqg Vxduh}

^4<<;` vwuhvv wkh uroh ri oltxlgdwlrq wkuhdwv e| dq lqiruphg ohqghu dv dq lq0

fhqwlyh ghylfh1 Wkh dxwkruv suhglfw wkdw lqiruphg ohqghuv zloo krog vhfxuhg

ghew dqg zloo eh vhqlru wr xqlqiruphg ghew1 Vlplodu frqfoxvlrqv duh uhdfkhg

e| Zhofk ^4<<:`1 Lq d prgho zlwk pdq| fuhglwruv/ Khjh ^4<<:` �qgv wkdw

wkh suredelolw| ri vxffhvvixo uhqhjrwldwlrq ghfuhdvhv dv wkh qxpehu ri ohqghuv

lqfuhdvhv1 Uhqhjrwldwlrq zlwk d vlqjoh ohqghu lv d vhfrqg ehvw vroxwlrq/ vlqfh

wkh ohqghu*v zloolqjqhvv wr irujlyh ghew lv srvlwlyho| uhodwhg wr wkh vl}h ri klv

srvlwlrq1 Rq wkh rwkhu kdqg/ vpdoo ohqghuv duh ehwwhu r� iuhh0ulglqj rq wkh

uhqhjrwldwlrq lqfhqwlyh ri odujhu ohqghuv dqg wkxv zloo qrw irujlyh ghew1 Lq

d prgho ri v|qglfdwhg ohqglqj/ Suhhfh dqg Pxoolqhdx{ ^4<<9` �qg wkdw wkh

qxpehu ri ohqghuv lq d v|qglfdwh lq xhqfhv lwv delolw| wr uhqhjrwldwh d ordq1

Odujh v|qglfdwhv kdyh kljk wudqvdfwlrq frvwv dqg duh uhodwlyho| lq h{leoh lq

wkh edujdlqlqj surfhvv1 Lq d uhfhqw sdshu/ Ehujoùi/ Urodqg/ dqg yrq Wkdg0

ghq ^5333` dujxh wkdw zlwk pxowlsoh fuhglwruv/ d ghewru fdq frpplw klpvhoi
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wr kljkhu uhsd|phqw wkdq lv dfwxdoo| frqvlvwhqw jlyhq klv dvvhw ydoxhv1 Wkh

uxohv ri wkh edqnuxswf| frgh duh ri vshfldo lpsruwdqfh khuh dv wkh| gh�qh wkh

mrlqw h{shfwdwlrqv ri wkh sduwlhv lqyroyhg1 Wkh uhqhjrwldwlrq surfhvv ehwzhhq

ohqghuv dqg wkhlu frpprq ghewru lv prghohg lq d uhfhqw sdshu e| Pruulv dqg

Vklq ^4<<<`1 Wkhlu dujxphqw exlogv rq wkh Gldprqg dqg G|eylj ^4<;6` prgho

ri d edqn uxq dqg �qgv wkdw suh0hpswlyh dfwlrq e| ohqghuv/ l1h1 d suhpdwxuh

fdqfhoodwlrq ri ordqv lq rughu wr vdyh wkh ohqghu*v rzq srvlwlrq/ pd| ohdg wr

dq lqh!flhqw oltxlgdwlrq ri �upv1 Wkh dxwkruv srvwxodwh wkdw lq htxloleulxp

wkh ulvn ri d frusrudwh uxq zloo eh uh hfwhg lq wkh pdunhw fuhglw vsuhdg1 Wkxv/

wkhuh zloo eh d uhwxuq suhplxp uhodwhg wr wkh suredelolw| ri suh0hpswlyh df0

wlrq1 Pruulv dqg Vklq dujxh wkdw d frusrudwh uxq fdq eh dyrlghg rqo| li

vwdeoh frruglqdwlrq lv hvwdeolvkhg1 Lq jhqhudo/ krzhyhu/ frruglqdwlrq lv kdug

wr vxvwdlq li edqnuxswf| ehfrphv pruh olnho|1 Vlqfh wkh frusrudwh uxq lv d

sureohp ri vwudwhjlf dfwlrq +dqg dfwxdoo| ri d �uvw pryhu dgydqwdjh,/ udwkhu

wkdq ri dv|pphwulf lqirupdwlrq/ dq lqfuhdvh lq wudqvsduhqf| dorqh grhv qrw

qhfhvvdulo| lpsuryh wkh vlwxdwlrq1 Lq d uhodwhg sdshu/ wkh dxwkruv kdyh vkrzq

wkdw frruglqdwlrq uhpdlqv gl!fxow hyhq li wkh lqirupdwlrq lv frpprq nqrzo0

hgjh wr hyhu| sod|hu ^vhh Pruulv dqg Vklq 4<<:`1 H{whqvlrqv ri wkh Pruulv

dqg Vklq ^4<<<` prgho fdq eh irxqg lq Khlqhpdqq dqg Loolqj ^5333`/ dqg lq

Kxehuw dqg Vfkdhihu ^5333`1 Wkh odwwhu sdshu lqwhusuhwv frruglqdwlrq idlo0

xuh dv wkh frvw ri glyhuvl�hg ohqglqj/ zklfk lv edodqfhg r� djdlqvw rwkhu

dgydqwdjhv ri glyhuvl�hg ohqglqj/ qrwdeo| wkh uhgxfhg edujdlqlqj srzhu ri

fuhglwruv1 Orqjkrihu dqg Shwhuv ^4<<:` surylgh d wkhruhwlfdo h{sodqdwlrq iru

d edqnuxswf| odz vroylqj wkh frruglqdwlrq sureohp dprqj fuhglwruv1 Ilqdoo|/

Orqjkrihu dqg Vdqwrv ^5333` hpskdvl}h wkh uroh ri +forvh, ohqglqj uhodwlrq0

vklsv sduwlfxoduo| lq wlphv ri glvwuhvv1 Lq wkhlu prgho/ uhodwlrqvkls ohqghuv

fdq dvvhvv wkh wuxh txdolw| ri d �up lq �qdqfldo glvwuhvv dqg wkxv/ pdnh lw

hdvlhu iru kljk txdolw| �upv wr rewdlq dgglwlrqdo �qdqflqj1 Wkh dxwkruv vkrz

lq wkhlu prgho wkdw vhqlrulw| ri edqn ghew hqfrxudjhv wkh irupdwlrq ri vxfk

edqn0�up uhodwlrqvklsv1

Rq wkh hpslulfdo vlgh/ wkh vwxg| e| Jlovrq/ Mrkq/ dqg Odqj ^4<<3` dq0

do|}hv d vdpsoh ri 49< �qdqfldoo| glvwuhvvhg XV �upv1 Derxw rqh kdoi ri

wkhvh frpsdqlhv kdyh uhvwuxfwxuhg wkhlu ghew rxwvlgh Fkdswhu 44 ri wkh XV
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Edqnuxswf| Frgh1 Wkh dxwkruv lghqwli| v|vwhpdwlf gl�huhqfhv ehwzhhq wkhvh

�upv1 Wkxv/ �upv duh pruh olnho| wr uhvwuxfwxuh rxw ri frxuw +rxw ri Fkdswhu

44,/ li wkh| kdyh pruh lqwdqjleoh dvvhwv/ li wkh vkduh ri edqn ghew lq wrwdo

ghew lv kljk/ dqg li wkh qxpehu ri +edqn, ohqghuv lv frpsdudwlyho| vpdoo1

Wkhlu uhvxowv duh vxssruwlyh ri wkh ylhz wkdw sulydwh ghew uhvwuxfwxulqj uh0

txluhv/ lq rughu wr eh vxffhvvixo/ orz h{shfwhg edujdlqlqj frvwv +wkxv d vpdoo

qxpehu ri ohqghuv, dqg d vwurqj edujdlqlqj srvlwlrq +wkxv surylvlrq ri d uho0

dwlyho| odujh sursruwlrq ri ryhudoo ghew,1 Wkh dxwkruv �qg d srvlwlyh zhdowk

h�hfw iru vkduhkroghuv li uhvwuxfwxulqj lv rujdql}hg sulydwho|/ udwkhu wkdq yld

Fkdswhu 44 uhrujdql}dwlrqv1 Dvtxlwk/ Jhuwqhu/ dqg Vfkduivwhlq ^4<<7` frp0

sduh rxw ri frxuw vhwwohphqwv dqg Fkdswhu 44 uhrujdql}dwlrqv lq d vdpsoh ri

glvwuhvvhg mxqn erqg lvvxhuv1 Wkhlu pdmru �qglqj lv wkdw d �up*v suh0glvwuhvv

ghew vwuxfwxuh kdv uhdo h�hfwv rq wkh zd| �qdqfldoo| glvwuhvvhg �upv uhvwuxf0

wxuh1 Vhfxuhg sulydwh ghew soxv vxeruglqdwhg sxeolf ghew lpshghv sulydwh

uhvwuxfwxulqj1 Dvvhw vdohv fdq eh d zd| wr dyrlg Fkdswhu 44/ surylghg wkdw

wkh lqgxvwu| dv d zkroh lv qrw lq glvwuhvv dv zhoo +wkxv vfdolqj grzq d vhfrqg

kdqg pdunhw iru surgxfwlyh dvvhwv,1 Wkh dxwkruv pdnh fohdu wkdw qrw rqo|

wkh ohyho ri ghew/ exw dovr wkh frpsrvlwlrq ri ghew lv d ghvfulswlyh vwdwlvwlf ri

frusrudwh fdslwdo vwuxfwxuh wkdw kdv uhdo frqvhtxhqfhv/ qrwdeo| lq wkh fdvh

ri glvwuhvv1 Wkh| vxjjhvw wkdw �upv pd| fkrrvh wkhlu ghew vwuxfwxuh lq rughu

wr plqlpl}h h{0dqwh glvwuhvv frvwv1 Lq d uhodwhg sdshu/ Jlovrq ^4<<:` dqdo|}hv

wkh fkdqjhv lq fdslwdo vwuxfwxuh eurxjkw derxw e| glvwuhvv hyhqwv1 Djdlq/ kh

frpsduhv rxw ri frxuw uhvwuxfwxulqj zlwk Fkdswhu 44 fdvhv1 Lq vhsdudwh dqdo0

|vhv ri wkhvh wzr vxe0vdpsohv/ kh lghqwl�hv d qxpehu ri h{sodqdwru| idfwruv

iru wkh w|sh ri fdslwdo vwuxfwxuh fkdqjhv revhuyhg lq klv vdpsoh1 Wkh dxwkru

xvhv ydulrxv sur{lhv wr phdvxuh wudqvdfwlrq frvwv ri ghew uhvwuxfwxulqj1 Kh

�qgv vljql�fdqwo| orzhu frvwv dvvrfldwhg zlwk Fkdswhu 44 wudqvdfwlrqv/ dv

frpsduhg wr rxw ri frxuw uhvwuxfwxulqjv/ zklfk/ dffruglqj wr Jlovrq/ vxjjhvw

d kljkhu ghjuhh ri �qdqfldo  h{lelolw| xqghu wkh vklhog ri Fkdswhu 441 D

uhfhqw sdshu e| Hovdv dqg Nudkqhq ^5333` kdv dgguhvvhg wkh lvvxh ri froodw0

hudo dqg uhodwlrqvkls ohqglqj1 Wkh| uho| rq d fuhglw0�oh gdwd vhw wkdw kdv

ehhq vdpsohg iurp vl{ pdmru Jhupdq edqnv dqg wkdw lv d vpdoohu yhuvlrq

ri wkh rqh xvhg lq wklv sdshu1 Wkh dxwkruv �qg vxssruw iru wkh k|srwkhvlv

9



dgydqfhg e| Orqjkrihu dqg Vdqwrv ^5333` dqg Zhofk ^4<<:`/ vkrzlqj wkdw

froodwhudo lv v|vwhpdwlfdoo| dffxpxodwhg lq wkh kdqg ri wkh +vlqjoh, krxvh0

edqn/ wkhuhe| vwuhqjwkhqlqj wkhlu srvvleoh ixwxuh uroh dv wkh ohdglqj edqn lq

d sulydwh zrunrxw vlwxdwlrq1

Rxu rzq dqdo|vlv lq wklv sdshu lv suredeo| forvhvw lq vslulw wr Jlovrq/ Mrkq/

dqg Odqj ^4<<3`1 Olnh wkhp/ zh dqdo|}h d vdpsoh ri �qdqfldoo| glvwuhvvhg

�upv/ dqg zh lghqwli| h{sodqdwru| yduldeohv iru wkh lqflghqfh ri ohqghu frru0

glqdwlrq dqg iru wkh vxffhvv ri sulydwh zrunrxwv1 Xqolnh wkhp/ krzhyhu/ zh

frqfhqwudwh rq sulydwh udwkhu wkdq sxeolf ghew uhvwuxfwxulqj1 Iru wklv sxu0

srvh/ zh xvh �uvw0kdqg fuhglw0�oh gdwd ri edqnv lqyroyhg lq wkh uhvwuxfwxulqj1

Ixuwkhupruh/ zh h{solflwo| dgguhvv wkh txhvwlrq ri ohqghu frruglqdwlrq/ ru

wkh idloxuh wkhuhri1

Ryhudoo/ zh �qg wkdw wkhruhwlfdo zrun kdv uhfhqwo| vwduwhg wr orrn lq

juhdwhu ghwdlo lqwr wkh edujdlqlqj surfhvv vxuurxqglqj frusrudwh glvwuhvv1

H{lvwlqj prghov suhglfw wkdw wkh idloxuh ri ohqghu frruglqdwlrq lv d vhulrxv

sureohp/ kdylqj uhdo frqvhtxhqfhv zlwk uhjdug wr d srvvleoh uhrujdql}dwlrq

ri glvwuhvvhg eruurzhu/ dqg wkh �upv* ixwxuh shuirupdqfh1 Ixuwkhupruh/ lq

dqwlflsdwlrq ri wkh gluhfw dqg lqgluhfw edujdlqlqj frvwv/ �upv* ghew vwuxf0

wxuhv dqg dwwulexwhv ri uhodwlrqvkls ohqglqj duh rswlpdoo| fkrvhq wr plqlpl}h

h{shfwhg edujdlqlqj frvwv1 Wkhvh frvwv lqfoxgh gluhfw frvwv uhodwhg wr wkh

edujdlqlqj surfhvv/ dqg lqgluhfw frvwv uhodwhg wr qrq0rswlpdo uhvwuxfwxulqj

ghflvlrqv1 Lq wkh qh{w vhfwlrq zh ghvfuleh rxu gdwd vhw dqg lqfoxgh d ghvfuls0

wlrq ri fuhglwru srrov/ d edujdlqlqj lqvwlwxwlrq zklfk zloo sod| dq lpsruwdqw

uroh lq rxu hpslulfdo whvw ri ohqghu frruglqdwlrq odwhu rq1

6 Gdwd vhw dqg ghvfulswlyh vwdwlvwlfv

614 Jhqhudo fkdudfwhulvwlfv ri wkh gdwd vhw

Wklv vwxg| uholhv rq wkh FIV Ordq Gdwd Vhw/ froohfwhg xqghu wkh Fhqwhu iru

Ilqdqfldo Vwxglhv* uhvhdufk surmhfw rq Fuhglw Ulvn Pdqdjhphqw +vhh Hovdv

hw do1 4<<; iru d ghwdlohg dffrxqw ri wkh vwuxfwxuh ri wkh gdwd vhw,1 Wkh

gdwd xqghuo|lqj rxu dqdo|vlv lqfoxgh glvwuhvvhg dqg srwhqwldoo| glvwuhvvhg
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frusrudwh ghewruv ri wkh iroorzlqj vl{ pdmru Jhupdq edqnv= Ed|hulvfkh Yhuh0

lqvedqn +qrz K|srYhuhlqvedqn,/ Frpphu}edqn/ Ghxwvfkh Edqn/ Ghxwvfkh

Jhqrvvhqvfkdiwvedqn +GJ Edqn,/ Guhvgqhu Edqn/ dqg Zhvwghxwvfkh Odq0

ghvedqn +ZhvwOE,1 Wkh gdwd vhw frqwdlqv=

� jhqhudo �up fkdudfwhulvwlfv +h1j1 ohjdo irup/ lqgxvwu|,/

� d frpsohwh ryhuylhz rq ordq frqwudfwv dqg wkhlu vshfl�f whupv +h1j1

fuhglw yroxph/ pdwxulw|/ froodwhudo,/

� edodqfh vkhhw gdwd/

� wkh edqn*v rzq ulvn dvvhvvphqw +lqwhuqdo udwlqj,/

� phdvxuhv ri zrunrxw dqg oltxlgdwlrq zlwk uhvshfw wr glvwuhvvhg eruurz0

huv/ dqg

� lqirupdwlrq rq fuhglwru srrov1

Wklv lqirupdwlrq zdv froohfwhg lq wzr vwdjhv gluhfwo| iurp wkh edqnv*

fuhglw �ohv +�uvw vwdjh= edqnv 408> vhfrqg vwdjh= edqnv 5/8/9,1 Rxu gdwd lv d

udqgrp vdpsoh zlwk revhuydwlrqv udqjlqj iurp 4<<4 xs wr 4<<: +4<<< lq wkh

vhfrqg vwdjh, gudzq iurp d srsxodwlrq ri doo frusrudwh fxvwrphuv zkr phw d

qxpehu ri vhohfwlrq fulwhuld dw ohdvw rqfh lq wkh fruh wlph shulrg 4<<504<<:1

� Iluvw/ frpsdqlhv kdg wr eh phglxp0vl}hg/ l1h1 zlwk dq dqqxdo wxuqryhu

ehwzhhq GP 83p dqg GP 833p +HXU 580583p,1 Gxh wr wkh devhqfh

ri vxuyhloodqfh e| udwlqj djhqflhv dqg wkh odfn ri uljrurxv glvforvxuh uh0

txluhphqwv/ zh h{shfwhg wklv frpsdq| vl}h vhjphqw wr eh vxemhfw wr d

vljql�fdqw ghjuhh ri dv|pphwulf lqirupdwlrq ehwzhhq ohqghuv dqg eru0

urzhuv/ wkxv frqvwlwxwlqj d sulph srsxodwlrq iru wkh dqdo|vlv ri lvvxhv

uhodwhg wr uhodwlrqvkls ohqglqj/ ordq frqwudfw ghvljq/ dqg uhqhjrwldwlrq1

� Vhfrqg/ wr hqvxuh d plqlpxp ohyho ri lqirupdwlrq uhjduglqj wkh folhqwv*

wrwdo edqn ghew dqg wkh qxpehu ri wkh eruurzhu*v edqn uhodwlrqvklsv/

d plqlpxp wrwdo ordq vl}h ri GP 6p +HXU 418p, zdv lpsrvhg1 Doo
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ordqv vxusdvvlqj GP 6p duh vxemhfw wr wkh uhjxodwru| qrwl�fdwlrq uh0

txluhphqw ri Duwlfoh 47 ri wkh NZJ +Jhupdq Edqnlqj Dfw,/ dqg kdyh

wr eh frppxqlfdwhg wr d qdwlrqdo fuhglw vxshuylvru| djhqf| +EDNuhg,1

� Wklug/ folhqwv zlwk uhjlvwhuhg r!fhv lq wkh iruphu JGU +Hdvw Jhupdq|,

zhuh h{foxghg1

� Irxuwk/ wr jhqhudwh d vdpsoh ri srwhqwldoo| glvwuhvvhg eruurzhuv/ eru0

urzhuv wr eh lqfoxghg lq wkh vdpsoh kdg kdyh idfhg d srru lqwhuqdo

udwlqj dw ohdvw rqfh ehwzhhq 4<<5 dqg 4<<:1 D srru udwlqj phdqv d

udwlqj ri 8 ru 9 rq d vwdqgdugl}hg udwlqj vfdoh udqjlqj iurp 4 +kljkhvw

judgh, wr 9 +orzhvw judgh, iru doo edqnv lq wklv vdpsoh1 Wkh srru udwlqj

fdwhjrulhv 8 dqg 9 lqglfdwh wkdw edqnv h{shfw wkhvh eruurzhuv wr eh

sureohpdwlf/ l1h1 srwhqwldoo| glvwuhvvhg/ ru glvwuhvvhg1

Wkh jhqhudwhg vdpsoh lqfoxghv 457 eruurzhuv dqg d wrwdo qxpehu ri |hdu0

hqg revhuydwlrqv ri 8<:15 Wdeoh 4 vkrzv wkh iuhtxhqflhv ri fuhglw �ohv froohfwhg

iurp hdfk edqn1

Edqn6 4 5 6 7 8 9 wrwdo
Iuhtxhqf| 49 63 47 49 5; 53 457

Wdeoh 4= Qxpehu ri revhuyhg eruurzhuv shu edqn

Jurxshg dffruglqj wr lqgxvwu| vhfwruv/ Wdeoh 5 vkrzv wkdw wkh pdmrulw|

ri �upv fdph iurp wkh vhfwruv hqjlqhhulqj +66, dqg pdqxidfwxulqj +63,1Wkh

wklug odujhvw vhfwru lv wudgh zlwk d wrwdo ri 4: �upv lq rxu gdwd vhw1 Rwkhu

vhfwruv duh udwkhu plqru1

615 Ilup vl}h dqg ghew vwuxfwxuh

Wkh pdmru vdpsoh vhohfwlrq fulwhulrq uhihuv wr frpsdq| vl}h/ sur{lhg e| dq0

qxdo vdohv/ uhsuhvhqwlqj phglxp0vl}hg lqgxvwu|1 Dqqxdo vdohv kdg wr eh odujhu

wkdq GP 83p dqg vpdoohu wkdq GP 833p +HXU 580583p,1 Lq rxu vdpsoh

5Zkhq wkhuh lv pruh wkdq rqh revhuydwlrq shu |hdu zh rqo| frqvlghuhg wkh odvw revhu0

ydwlrq1 Krzhyhu/ zh fxpxodwh wkh lqirupdwlrq rq glvwuhvv phdvxuhv wdnhq e| wkh edqn

ryhu doo revhuydwlrqv lq wkh uhvshfwlyh |hdu1
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Lqgxvwu| vhfwru Qxpehu ri vdpsoh �upv
Hqjlqhhulqj 66
Pdqxidfwxulqj 63
Wudgh 4:
Frqvwuxfwlrq <
Wudqvsruwdwlrq 8
Vhuylfhv 7
Hqhuj| 7
Rwkhuv 55
Wrwdo 457

Wdeoh 5= Vdpsoh �upv e| lqgxvwu| vhfwruv

ri 457 glvwuhvvhg �upv/ wkh dyhudjh frpsdq| vl}h lv GP 477p +HXU :5p,/

zlwk d phgldq ri GP 437p1 Iru wklv vl}h fodvv/ Jhupdq �upv w|slfdoo| kdyh

qrw lvvxhg dq| sxeolf ghew lqvwuxphqwv1 Wkh dyhudjh ghew0wr0dvvhwv udwlr lv

31:4/ wkh edqn0ghew wr wrwdo0ghew udwlr lv 1::1 Wkh uhpdlqghu frpsulvhv rwkhu

irupv ri ghew/ h1j1 wudgh fuhglw dqg ghew jlyhq e| rzqhuv1 Wklv iudfwlrq ri

edqn ghew lv frqvlghudeo| odujhu wkdq wkh udwlr lq d frpsdudeoh uhsuhvhq0

wdwlyh vdpsoh/ zkhuh wkh dyhudjh edqn ghew lv derxw 83 shu fhqw ri wrwdo

ghew1 Zlwk uhvshfw wr wkh qxpehu ri edqn uhodwlrqvklsv/ krzhyhu/ wkhuh lv

qr vljql�fdqw gl�huhqfh ehwzhhq wkhvh vdpsohv71 Dv fdq eh vhhq iurp Wdeoh

6/ �upv whqg wr eruurz iurp vhyhudo edqnv/ zlwk d phdq ydoxh ri 9 dqg d

phgldq ri 8 +zlwk d plqlpxp ri 4 dqg d pd{lpxp ri 63,1

phdq phgldq vwg1ghy1 rev1
dqqxdo wxuqryhu +p GP, 477164 437144 46<167 454
wrwdo dvvhwv +p GP, 454149 9<139 4881<5 454
wrwdo ghew +p GP, :6148 7:136 ;9174 454
wrwdo edqn ghew +p GP, 94154 69193 ::18; 43<
ghew0wr0dvvhwv udwlr +shu fhqw, 1:4 1:4 156 454
edqnv* ghew vkduh +shu fhqw, 1:: 1;9 158 43:
qxpehu ri edqnv 9137 8133 7168 44:

Wdeoh 6= Ghvfulswlyh vwdwlvwlfv rq �up vl}h dqg ghew vwuxfwxuh

7Vhh Hovdv2Nudkqhq 5333 dqg Pdfkdxhu2Zhehu 4<<; iru ghvfulswlyh vwdwlvwlfv uhodwlqj

wr wkh uhsuhvhqwdwlyh vdpsoh1
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616 Wkh lghqwl�fdwlrq ri krxvhedqnv

Wkh krxvhedqn yduldeoh lv dvvljqhg d ydoxh ri rqh zkhqhyhu ghflvlrqv wdnhq

e| wkh edqn lq txhvwlrq zhuh h{sodlqhg/ lq wkh fuhglw �ohv/ xvlqj dujxphqwv

h{solflwo| uhodwlqj wr lwv krxvhedqn vwdwxv +h1j1 �zh duh wkh krxvhedqn�/ �zh

duh wkh pdlq edqn�/ �zh kdyh d vshfldo uhvsrqvlelolw|�/ hwf1,1 Wkh uhvxowlqj

krxvhedqn dwwulexwlrq wkxv gl�huv vxevwdqwldoo| iurp rwkhu phdvxuhv ri uh0

odwlrqvkls lqwhqvlw| xvhg lq wkh olwhudwxuh/ vxfk dv gxudwlrq ru wkh qxpehu

ri edqn ohqghuv1 Zh eholhyh rxu dwwulexwlrq wr eh d pruh uholdeoh lqglfdwru/

vlqfh lw lv gluhfwo| edvhg rq wkh lqwhuqdo mxgjphqw ri rqh ri wkh sduwlhv wr wkh

lpsolflw frqwudfw1 Wkh vdpsoh ri sureohpdwlf ru glvwuhvvhg eruurzhuv xvhg

lq wklv vwxg| frqwdlqv 78 krxvhedqn uhodwlrqvklsv dqg :< qrq0krxvhedqn uh0

odwlrqvklsv1 Lq Wdeoh 7/ wkh qxpehu ri edqn uhodwlrqvklsv lv uhodwhg wr wkh

krxvhedqn dwwulexwlrq/ zkhuh KE@3 lv wkh qrupdo edqn uhodwlrqvkls/ zkloh

KE@4 uhihuv wr wkh krxvhedqn uhodwlrqvkls1

KE
3 4 wrwdo

&edqnv 4 3 9 9
506 < 4< 5;
70: 75 46 88
;. 56 8 5;
wrwdo :7 76 44:
+plvvlqj, +8, +5, +:,
phdq :139; 715:< 91376

Wdeoh 7= Furvv0wdeoh ri krxvhedqn dwwulexwlrq dqg wkh qxpehu ri edqnv

Wkh phdq qxpehu ri edqn uhodwlrqvklsv lv vljql�fdqwo| kljkhu lq wkh fdvh

ri qrupdo edqn uhodwlrqvklsv wkdq lq wkh fdvh ri krxvhedqnv1 Derxw 93( ri

doo frpsdqlhv zlwk KE@4 kdyh dw prvw 6 edqnv/ zkloh iru qrupdo edqnv wklv

iudfwlrq lv rqo| 45(1 Ri frxuvh/ zh fdqqrw uxoh rxw wkdw lq d jlyhq qrupdo

edqn uhodwlrqvkls wkhuh lv d gl�huhqw edqn dfwlqj dv wkh uhohydqw krxvhedqn/

dowkrxjk wkh suredelolw| pd| eh vpdoohu wkdq rqh1
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617 Lqwhuqdo udwlqjv

Dq lpsruwdqw fkdudfwhulvwlf ri rxu gdwd vhw frqfhuqv wkh lqwhuqdo udwlqjv

ri wkh ohqglqj lqvwlwxwlrqv1 Hdfk edqn lq rxu vdpsoh xvhv lwv rzq udwlqj

v|vwhp lq rughu wr dvvhvv dw uhjxodu lqwhuydov wkh suredelolw| ri ghidxow ri lwv

eruurzhuv 1 Wkh vwdqgdug phwkrgrorj| uholhv rq d vfrulqj v|vwhp zlwk xs wr

�yh gl�huhqw pdlq fulwhuld/ lqfoxglqj txdqwlwdwlyh dqg txdolwdwlyh lqirupdwlrq

derxw �up shuirupdqfh dqg survshfwv/ dqg d olqhdu zhljkwlqj v|vwhp zlwk

erwk �{hg dqg ydu|lqj zhljkwlqj idfwruv ghshqglqj rq wkh edqn lq txhvwlrq

^vhh Euxqqhu/ Nudkqhq/ dqg Zhehu 5333 iru ghwdlov`1 Rxu gdwd vhw lqfoxghv

udwlqj lqirupdwlrq rq hyhu| eruurzhu dqg iru hdfk revhuydwlrq uhfrughg lq

wkh �ohv1 Udwlqjv duh eholhyhg wr uh hfw h{shfwhg ghidxow suredelolwlhv/ dv

vhhq e| wkh edqnv/ dv dq xqeldvhg hvwlpdwh1 Dv orqj dv lqwhuqdo udwlqjv

uhpdlq sulydwh lqirupdwlrq ri wkh edqn/ l1h1 dv orqj dv udwlqj lqirupdwlrq lv

qrw frppxqlfdwhg wr hlwkhu wkh pdqdjhphqw ri wkh udwhg �up/ ru wr vrph

vxshuylvru| erg|/ wkhuh lv qr lqkhuhqw lqfhqwlyh ri wkh edqn wr plvuhsuhvhqw

wkh lqirupdwlrq dydlodeoh lq dq| v|vwhpdwlf zd|1 Lqwhuqdo udwlqjv duh wkxv

h{shfwhg wr eh lqirupdwlrqdoo| h!flhqw ^vhh Nudkqhq dqg Zhehu 5334`1 Lq

wkh vxevhtxhqw hpslulfdo dqdo|vlv zh dvvxph lqwhuqdo udwlqjv wr eh h!flhqw

dqg xqeldvhg1 Wkh udwlqjv ri gl�huhqw edqnv uhsuhvhqwlqj gl�huhqw udwlqj

vfdohv kdyh ehhq vwdqgdugl}hg lq d wudqviruphg udwlqj vfdoh zlwk vl{ udwlqj

judghv/ lq zklfk judghv 8 dqg 9 ghvfuleh eruurzhuv wkdw duh hlwkhu srwhqwldoo|

glvwuhvvhg +sureohpdwlf,/ ru dfwxdoo| glvwuhvvhg1

618 Fuhglw Hyhqw

Wkh wlph zkhq d eruurzhu*v lqwhuqdo udwlqj lv grzqjudghg e| wkh edqn wr

d vwdqgdugl}hg udwlqj fodvv ri 8 ru 9 iru wkh �uvw wlph lq rxu gdwd vhw lv

odehohg wkh fuhglw hyhqw1 Wkh fuhglw hyhqw wkxv ghvfulehv wkh rqvhw ri �qdqfldo

glvwuhvv1 Iru vrph ri wkh edqnv lq rxu vdpsoh/ wkh fuhglw hyhqw fruuhvsrqgv

zlwk wkh wlph zkhq frpshwhqfh iru d fhuwdlq folhqw lv wudqvihuuhg iurp wkh

orfdo fuhglw dxwkrulw| wr wkh zrunrxw jurxs rq wkh uhjlrqdo ohyho +rwkhu edqnv

pd| qrw kdyh lpsohphqwhg vxfk zrunrxw jurxsv |hw,1 Wkh zrunrxw jurxs

kdv vshfl�f h{shuwlvh uhjduglqj wkh uhrujdql}dwlrq/ dqg dovr oltxlgdwlrq/ ri
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eruurzhuv1 Dw wkh rqvhw ri �qdqfldo glvwuhvv/ wkh hyhqw udwlqj/ zklfk fdq

hlwkhu eh udwlqj fodvv 8 ru 9/ dovr phdvxuhv wkh vhyhulw| ri wkh glvwuhvv vkrfn1

Lq rxu vdpsoh/ zh �qg 434 udwlqj grzqjudghv wr udwlqj 8 dqg 56 udwlqj

grzqjudghv wr udwlqj 9 zkhuh wkh odwwhu dovr lqfoxgh fdvhv lq zklfk oltxlgdwlrq

vwduwv uljkw dzd| zlwk qr dwwhpsw dw uhrujdql}dwlrq1

619 Edqn ehkdylru lq glvwuhvv

Wkh rqvhw ri �qdqfldo glvwuhvv phdvxuhg e| wkh fuhglw hyhqw w|slfdoo| jrhv

dorqj zlwk wkh edqn dgmxvwlqj lwv ehkdylru ylv ã ylv wkh �up wr wkh qhz

lqirupdwlrq1 Edqn phdvxuhv lq d glvwuhvv vlwxdwlrq pd| lqfoxgh

� Orrvhqlqj wkh �up*v �qdqfldo frqvwudlqwv e| srvwsrqlqj gxh uhsd|0

phqwv dqg lqwhuhvw sd|phqwv ru hyhq surylglqj dgglwlrqdo ixqgv +iuhvk

prqh|, wr khos wkh �up ryhufrph d oltxlglw| vkruwdjh1

� Wljkwhqlqj wkh �up*v �qdqfldo frqvwudlqwv e| uhgxflqj fuhglw olqhv/ whu0

plqdwlqj lqglylgxdo ordqv ru uhtxlulqj dgglwlrqdo froodwhudo lq rughu wr

glvflsolqh wkh �up*v pdqdjhphqw1

Krzhyhu/ orrvhqlqj dqg wljkwhqlqj phdvxuhv duh qrw qhfhvvdulo| pxwxdoo|

h{foxvlyh1 Wkh edqn pd|/ iru h{dpsoh/ surylgh iuhvk prqh| dqg uhtxluh dggl0

wlrqdo froodwhudo dw wkh vdph wlph1 Dgglwlrqdoo|/ wkh edqn uhdfwv wr ghfolqlqj

eruurzhu txdolw| lq zd|v qrw gluhfwo| uhodwhg wr wkh vl}h dqg vwuxfwxuh ri ordq

djuhhphqwv/ iru lqvwdqfh e| lqfuhdvlqj lwv prqlwrulqj ri wkh eruurzhu1 Wkh

whup *zrunrxw* lv frpprqo| xvhg ghvfulelqj wkh edqnv* h�ruw wr fduu| rq

wkh ohqglqj uhodwlrqvkls wr d glvwuhvvhg ru srwhqwldoo| glvwuhvvhg eruurzhu1 Lw

pd| lqfoxgh wkh srvwsrqhphqw ri uhsd|phqwv gxh/ iuhvk prqh|/ uhrujdql}d0

wlrq sodqv/ dqg dgylvru| vhuylfhv1

61: Fuhglwru srrov

Zkloh suhsdulqj wkh gdwd vhw xqghuo|lqj rxu dqdo|vlv zh ehfdph dzduh ri dq

lqvwlwxwlrqdo duudqjhphqw/ zlgho| xvhg lq Jhupdq edqnlqj/ wkdw vhuyhv wkh

sxusrvh ri frruglqdwlqj ohqghu ghflvlrq pdnlqj lq wkh hyhqw ri d eruurzhu
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glvwuhvv1 Iurp wklv shuvshfwlyh/ fuhglwru srrov duh dq lqvwuxphqw wr idflolwdwh

zrunrxw1 Zh zloo fdoo lw Fuhglwru Srro wkurxjkrxw/ dowkrxjk sudfwlwlrqhuv

xvh wkh whup Edqnlqj Srro dqg Froodwhudo Srro dv zhoo1 Fuhglwru srrov duh

irupdo frqwudfwxdo duudqjhphqwv lq zklfk d jurxs ri ohqghuv/ xvxdoo| edqnv/

wudqvihu wkhlu lqglylgxdo fodlpv ylv0ã0ylv d sduwlfxodu eruurzhu1 Lq jhqhudo/

rqo| xqvhfxuhg fodlpv duh kdqghg ryhu wr wkh srro1 Lq uhwxuq/ hdfk phpehu

ri wkh srro uhfhlyhv d srro txrwd/ zklfk vwlsxodwhv wkh sursruwlrq wr zklfk

vkh zloo sduwlflsdwh lq ixwxuh prqh| rxw rzv dqg prqh| lq rzv +uhfryhulhv,

ri wkh srro1 Vkrxog wkh fuhglwru srro ghflgh wr judqw dgglwlrqdo fuhglw wr wkh

eruurzhu/ wkhq iuhvk prqh| lv surylghg e| doo srro phpehuv lq sursruwlrq

wr wkhlu txrwdv1 Vlploduo|/ li wkh eruurzhu lv deoh wr pdnh ordq uhsd|phqwv/

wkhq wkh fdvk zloo eh sdlg rxw wr srro phpehuv lq sursruwlrq wr wkhlu txrwdv/

wrr1 Wkh fuhglwru srro lv w|slfdoo| iruphg dw wkh rqvhw ri d �qdqfldo glvwuhvv1

Li rqh ohqghu/ shukdsv iurp revhuylqj d wljkwhqlqj ri wkh oltxlglw| vwdwxv ri

d fxvwrphu/ iruhvhhv dq lpplqhqw �qdqfldo glvwuhvv/ vkh zloo frqwdfw vrph ru

doo rwkhu ohqglqj edqnv lqyroyhg zlwk wklv �up1 Wkh fuhglwru phhwlqj wkhq

ghflghv zkhwkhu ru qrw wr irup d fuhglwru srro/ dqg li vr/ zkdw txrwdv wr

dvvljq1 Wkh edqn kroglqj wkh odujhvw txrwd ehfrphv wkh srro ohdghu1 Lw

lv w|slfdoo|/ exw qrw qhfhvvdulo|/ wkh krxvhedqn ri wkh �up1 Iurp wklv wlph

rqzdugv wkh srro ohdghu uhsuhvhqwv wkh srro ylv0ã0ylv wklug sduwlhv1 Wkh srro*v

ghflvlrq0pdnlqj ghshqgv rq wkh yrwlqj uxoh �{hg lq wkh srro duudqjhphqw1

Iru wkh eruurzhu/ wkh ghew vwuxfwxuh lv wkxv wudqviruphg iurp d pxowl0ohqghu

wr d vlqjoh0ohqghu ghew vwuxfwxuh zlwk uhjdug wr wkh ghew surylghg e| wkh srro

edqnv1

Ixuwkhu ghwdlov ri wkh srro duudqjhphqw frpsulvh

� Phpehu edqnv

Lq jhqhudo/ doo edqnv zkr kdyh d ohqglqj uhodwlrqvkls zlwk wkh eruurzhu

duh vxssrvhg wr hqwhu wkh srro1 Hpslulfdoo|/ wklv fdq phdq dq| qxpehu

ri edqnv iurp wzr xs wr wkluw| ru hyhq pruh1 Rwkhu fuhglwruv/ vxfk dv

wudgh fuhglwruv/ pd| dovr sduwlflsdwh lq wkh srro/ wkhq fdoohg d vxshu

srro/ li wkh| srvvhvv wkh delolw| wr irufh wkh eruurzhu*v edqnuxswf|1

� Srro ordqv
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Xvxdoo|/ edqnv rqo| frqwulexwh wkhlu xqfroodwhudol}hg ordqv wr wkh srro

ehfdxvh khwhurjhqhrxv froodwhudol}dwlrq ri ordqv zrxog ohdg wr edujdlq0

lqj sureohpv wkdw duh gl!fxow wr vroyh1 Li d froodwhudo srro iru v|q0

glfdwhg edqn ordqv suhylrxvo| h{lvwhg/ wkh fuhglwru srro zloo xvxdoo|

lqfoxgh doo wkhvh froodwhudol}hg srro ordqv1

� Srro txrwdv

Srro txrwdv duh ghwhuplqhg e| wkh wlph wkh srro frqwudfw lv vljqhg

dqg uhpdlq frqvwdqw diwhuzdugv h{fhsw iru frqwudfw uhqhjrwldwlrq1 Wkh

txrwd grhv qrw qhfhvvdulo| htxdo wkh vkduh ri srro ordqv frqwulexwhg

e| wkh uhvshfwlyh edqn> lw pljkw dovr ghshqg rq wkh w|sh ri ordqv1

W|slfdoo|/ wkh srro txrwdv duh wkh vroxwlrq ri d edujdlqlqj surfhvv

dprqj phpehu edqnv1

� Yrwlqj uxohv

Lq jhqhudo/ lpsruwdqw ghflvlrqv wdnhq e| wkh fuhglwru srro vxfk dv/ iru

lqvwdqfh/ wkrvh uhodwlqj wr wkh surylvlrq ri iuhvk prqh|/ ru wkh oltxl0

gdwlrq ri eruurzhu dvvhwv/ uhtxluh frqvhqvxv dprqj doo phpehu edqnv1

Ghyldwlrqv iurp wklv uxoh ^olnh pdmrulw| yrwlqj` pd| eh djuhhg xsrq lq

wkh srro frqwudfw1

� Srro ohdghu

Wkh edqn zlwk wkh odujhvw srro vkduh lv qrplqdwhg wr eh wkh ohdg edqn

ru srro ohdghu1 Lw lv wkh gxw| ri wkh srro ohdghu wr ohdg wkh zrunrxw/

prqlwru wkh eruurzhu*v dfwlrqv dqg hydoxdwh wkh srro froodwhudov rq

ehkdoi ri wkh phpehu edqnv1

� Whuplqdwlrq ri srro frqwudfw

Wkh srro frqwudfw lv whuplqdwhg zkhq hlwkhu wkh uhrujdql}dwlrq ri wkh

eruurzhu kdv ehhq vxffhvvixoo| frpsohwhg/ ru zkhq wkh eruurzhu kdv

ehhq oltxlgdwhg1 Dovr/ hdfk edqn kdv wkh uljkw wr whuplqdwh wkh frq0

wudfw/ zklfk grhv qrw qhfhvvdulo| ohdg wr d oltxlgdwlrq ri wkh eruurzhu

ru ri wkh srro1 Whuplqdwlqj wkh srro frqwudfw e| rqo| rqh edqn fdq

lqyroyh d zruvhqlqj ri wklv edqn*v srvlwlrq/ vlqfh wkh frqwudfwhg sd|r�
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wr wkh ohdylqj edqn pljkw eh orzhu wkdq wkh fxuuhqw ydoxh ri lwv srro

vkduh1 Wkhuhiruh/ wkh srro frqwudfw lv pruh elqglqj wkdq dq dowhuqdwlyh

vwdwxv txr djuhhphqw1 Xvxdoo|/ wkh ohdylqj edqn orvhv lwv fodlp rq srro

froodwhudo/ ru sduw ri lw1

Zk| grhv wkh fuhglwru srro frph lqwr h{lvwhqfh/ dqg zk| lv lw dssduhqwo|

txlwh vwdeoh ryhu wlphB Zh fdqqrw frpsohwho| dqvzhu wklv txhvwlrq zklfk/

iurp d jdph0wkhruhwlf shuvshfwlyh/ lv frpsolfdwhg1 Qrwh wkdw wkh vhtxhqwldo

vhuylfh frqvwudlqw lqkhuhqw lq d pxowl0ohqghu ghew vwuxfwxuh lv h{shfwhg wr

lqylwh ghihfwlrq iurp d srro djuhhphqw1 Edvhg rq rxu glvfxvvlrq/ zh fdq

r�hu wzr uhlqiruflqj lqwxlwlyh dujxphqwv1 Wkhvh h{sodqdwlrqv duh edvhg rq

wzr fkdudfwhulvwlfv ri wkh ohqglqj pdunhw iru phglxp0vl}hg �upv1 Iluvw/ jlyhq

wkh olplwhg qxpehu ri edqnv w|slfdoo| vhuylflqj frpsdqlhv ri wkh vl}h lqfoxghg

lq rxu gdwdedvh +dqqxdo vdohv ehwzhhq HXU 58p dqg 583p,/ d vwdqgdug

uhsxwdwlrq phfkdqlvp pljkw srvvleo| eh h�hfwlyh1 Wkdw lv/ fuhglwru srrov

wkdw duh lqlwldwhg dqg oltxlgdwhg dv wlph pryhv rq/ duh d uhjxodu exvlqhvv

dfwlylw|1 Zlwk uhvshfw wr wkhlu phpehuv/ wkhvh srrov frqvlvw ri shupxwdwlrqv

ri d uhodwlyho| vpdoo qxpehu ri edqnv1 Ghihfwlrq e| rqh edqn pljkw wkhq

suryh wr eh frvwo| gxh wr lwv srvvleoh lqyroyhphqw lq rwkhu vlplodu srrov

lq wkh ixwxuh1 Vhfrqg/ iru phglxp0vl}hg �upv zh �qg wkh ryhuzkhoplqj

sruwlrq ri froodwhudo wr eh lqvlgh udwkhu wkdq rxwvlgh froodwhudo1 E| gh�qlwlrq/

lwv pdunlqj0wr0pdunhw +ru oltxlgdwlrq, ydoxh lv kljko| fruuhodwhg zlwk wkh

frpsdq| ydoxh1 Dv srlqwhg rxw hduolhu/ lqvlgh froodwhudo lv olnh d fdoo rswlrq

rq eruurzhu dvvhwv1 Lw lv lq wkh prqh| zkhqhyhu �up ydoxh w/ jurvv ri ghew

uhsd|phqwv/ lv srvlwlyh +w : f,1 Jlyhq wkh rswlrq ydoxh ri lqvlgh froodwhudo/

ohqghuv zloo lqglylgxdoo| sur�w iurp frruglqdwlrq1 Lw suhfoxghv xqwlpho| ordq

whuplqdwlrq/ wkhuhe| doorzlqj h!flhqw zrunrxw lqyhvwphqwv/ zklfk pd{lpl}h

wkh suhvhqw ydoxh ri wrwdo ghew uhsd|phqw1 Ixuwkhupruh/ wkh froodwhudol}hg

iudfwlrq ri ordqv/ zklfk grhv qrw irup sduw ri wkh fuhglwru srro/ zloo dovr

dssuhfldwh lq ydoxh dv wkh fuhglwru srro vxssruwv wkh uhrujdql}dwlrq ri wkh

�up1

Wkhuh duh 457 eruurzhuv lq wkh gdwdvhw zkr zhuh glvwuhvvhg ru srwhqwldoo|

glvwuhvvhg iru dw ohdvw vrph lqwhuydo ri rxu 80: |hduv revhuydwlrq zlqgrz1
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Wkhuh duh 8; fuhglw uhodwlrqvklsv lqyroylqj srro duudqjhphqwv1 Krzhyhu/ edqn

ehkdylru gl�huv zlwk uhjdug wr lqglylgxdo edqn*v sduwlflsdwlrq lq fuhglwru

srrov1 Wdeoh 8 lqglfdwhv wkdw iru 7 rxw ri 9 edqnv +qdpoh| wkrvh qxpehuhg

4/ 5/ 7/ 9, sduwlflsdwlrq lq fuhglwru srrov fdq eh revhuyhg lq derxw 83( ri doo

fdvhv1 Qrwh wkdw edqn 6 kdv frqvlghudeo| pruh srro uhodwlrqvklsv/ dqg edqn

8 kdv frqvlghudeo| ohvv1 Wkxv/ lq wkh hpslulfdo prgho lw zloo eh qhfhvvdu| wr

frqwuro iru wkh lghqwlw| ri wkh edqn1

Edqn
4 5 6 7 8 9 wrwdo

Srro 3 ; 49 5 ; 55 43 99
4 ; 47 45 ; 9 43 8;

wrwdo 49 63 47 49 5; 53 457

Wdeoh 8= Furvv0wdeoh ri fuhglwru srrov dqg edqn lghqwlw|

Wkh qxpehu ri krxvhedqnv revhuyhg lq rxu vdpsoh zklfk duh dovr phpehu

edqnv ri fuhglwru srrov lv ohvv wkdq sursruwlrqdo1 Ri wkh 8; fuhglwru srrov

zh revhuyh/ rqo| 48 krxvhedqnv zhuh lqyroyhg1 Krzhyhu/ fduh pxvw eh h{hu0

flvhg zkhq lqwhusuhwlqj wklv idfw1 Wkhuh duh 9 fdvhv lq rxu vdpsoh zkhuh wkh

krxvhedqn lv wkh rqh dqg rqo| ohqglqj lqvwlwxwlrq/ pdnlqj d fuhglwru srro

uhgxqgdqw1 Ixuwkhupruh/ hyhq li wkh edqn zh revhuyh lv qrw d krxvhedqn exw

hqjdjhg lq d fuhglwru srro/ dqrwkhu phpehu edqn pljkw eh d krxvhedqn iru

wkh eruurzhu lq txhvwlrq1

Wkh qxpehu ri edqnv lqyroyhg lq d srro frqwudfw lv d srwhqwldoo| uhohydqw

slhfh ri lqirupdwlrq1 Lq wkh olwhudwxuh/ lw lv iuhtxhqwo| dujxhg wkdw wkh kljkhu

wkh qxpehu ri fuhglwruv/ wkh pruh gl!fxow lw zloo eh wr dfklhyh frruglqdwlrq1

Zh gr qrw kdyh frpsohwh lqirupdwlrq derxw wkh vwuxfwxuh ri wkh fuhglwru srro/

zlwk uhvshfw wr lwv vl}h dqg wkh lghqwlw| ri wkh phpehu edqnv1 Krzhyhu/ zh

gr nqrz wkh wrwdo qxpehu ri ohqglqj uhodwlrqvklsv1 Wklv qxpehu zloo eh xvhg

dv d sur{| iru wkh qxpehu ri srro edqnv1 Uhfdoo wkdw wkh sxusrvh ri srro

qhjrwldwlrqv lv wr lqwhjudwh doo edqnv zlwk dfwlyh ohqglqj uhodwlrqvklsv1

Iljxuh 4 uhodwhv wkh lqflghqfh ri fuhglwru srrov wr wkh qxpehu ri edqn

uhodwlrqvklsv1 Lw vkrzv wkdw wkh suredelolw| ri srro irupdwlrq lv kljkhvw

zkhq wkh qxpehu ri edqn uhodwlrqvklsv lv ehwzhhq irxu dqg vhyhq1 Wklv lv
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Iljxuh 4= Wkh iuhtxhqflhv ri srro dqg qrq0srro fdvhv dv d ixqfwlrq ri wkh
qxpehu ri edqn uhodwlrqvklsv +q@44:,

frqvlvwhqw zlwk wkh ylhz wkdw frruglqdwlrq sureohpv duh lqfuhdvlqj lq wkh

qxpehu ri fuhglwruv/ wkhuhe| lqfuhdvlqj wkh ydoxh ri wkhvh srrov1 Krzhyhu/

srrov pd| eh pruh gl!fxow wr hvwdeolvk zkhq wkh qxpehu ri fuhglwruv lv odujh1

7 K|srwkhvhv rq sulydwh ghew uhvwuxfwxulqjv

714 Ghwhuplqdqwv ri zrunrxw vxffhvv

71414 Fuhglwru srrov

Zkhq d eruurzlqj �up idfhv lqvx!flhqw ixqgv wr phhw doo lwv fxuuhqw sd|0

phqw reoljdwlrqv dqg lv xqdeoh wr udlvh qhz ixqgv lw zloo wu| wr uhqhjrwldwh wkh

ordqv1 D edqn revhuylqj wkh eruurzhu*v looltxlglw| kdv wr ghyhors dq rslqlrq

dv wr zkhwkhu ru qrw wkh �up lv vwloo vroyhqw dqg fuhglwzruwk|1 Dffruglqjo|/
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wkh edqn zloo surorqj wkh ordq/ ru whuplqdwh lw1 Jlyhq wkdw d vx!flhqwo| odujh

qxpehu ri edqnv whuplqdwh wkhlu ordqv dw vkruw qrwlfh/ wkh eruurzhu pd| eh

irufhg lqwr edqnuxswf|/ hyhq li kh lv vroyhqw1 Wkxv/ fuhglwruv kdyh wr wklqn

vwudwhjlfdoo| derxw rwkhu fuhglwruv* h{shfwhg ehkdylru1 Li wkh edqn eholhyhv

wkdw rwkhu edqnv zloo qrw uroo ryhu wkhlu ordqv/ lw pd| eh rswlpdo wr whupl0

qdwh wkh rxwvwdqglqj ordqv uljkw dzd|1 Suredeo| wkh zruvw wklqj wkdw frxog

kdsshq wr wkh edqn lv wkdw lw uroov ryhu lwv ordqv zkhq doo rwkhu fuhglwruv

gr qrw1 Wkhuhiruh/ h{shfwdwlrqv fdq eh vhoi0ixo�oolqj1 Hyhq li d vroyhqw eru0

urzhu*v fuhglw txdolw| lv frpprq nqrzohgjh/ h{shfwdwlrqv derxw suhpdwxuh

iruhforvxuh fdq pdnh whuplqdwlrq dq rswlpdo vwudwhj|1 Wkhuh pd| eh fdvhv lq

zklfk d vlqjoh ohqglqj edqn zrxog uroo ryhu lwv ordqv/ zkloh pxowlsoh ohqghuv

zrxog irufh dq lqh!flhqw oltxlgdwlrq ri wkh eruurzhu1 Wklv vlwxdwlrq hslw0

rpl}hv wkh edvlf frruglqdwlrq sureohp lqkhuhqw lq vwdqgdug ghew frqwudfwv1

Lq nhhslqj zlwk wkh prghov ri Revwihog ^4<<9` ru Pruulv dqg Vklq ^4<<<`/ zh

fdq gh�qh wkuhh vhwv ri eruurzhu ixqgdphqwdov w ghvfulelqj wkh eruurzhu*v

fuhglwzruwklqhvv1 Li w � wM / wkh eruurzhu kdv vrxqg ixqgdphqwdov pdnlqj lw

hdv| iru klp wr �qg qhz fuhglwruv zkhq kh idfhv d oltxlglw| vkruwdjh1 Hyhq li

doo fxuuhqw fuhglwruv whuplqdwh wkhlu ordqv/ klv survshfwv duh vxevwdqwlyh dqg

wkh rswlpdo vwudwhj| lv wr uroo ryhu1 Li w � wu/ wkh eruurzhu lv looltxlg dqg

lqvroyhqw dqg zloo jr edqnuxsw hyhq li doo klv ordqv duh uroohg ryhu1 Wkxv/ wkh

ehvw vwudwhj| lq wklv vlwxdwlrq lv wr whuplqdwh wkh ordq qr pdwwhu zkdw rwkhu

fuhglwruv gr1 Wkh uhpdlqlqj lqwhuydo w 5 Ewuc wM� lv fulwlfdo1 Zkhwkhu ru qrw

wr whuplqdwh wkh ordq ghshqgv rq wkh ohqghu*v h{shfwdwlrq dv wr zkdw iudf0

wlrq ri wrwdo ordqv duh whuplqdwhg e| rwkhu ohqghuv1 Iru hdfk w lq wkh fulwlfdo

uhjlrq wkhuh lv d wkuhvkrog iudfwlrq ri ordqv/ srvlwlyho| uhodwhg wr w wkdw zloo

lpsrvh edqnuxswf| rq wkh eruurzhu li lw lv whuplqdwhg1 Lw lv rswlpdo wr uroo

ryhu wkh ordq li d edqn*v h{shfwdwlrq ri wkh iudfwlrq ri ordqv whuplqdwhg lv

orzhu wkdq wkh wkuhvkrog iudfwlrq qhfhvvdu| wr lqgxfh edqnuxswf|/ dqg lw lv

rswlpdo wr whuplqdwh rwkhuzlvh1 Wkxv/ wkh frruglqdwlrq sureohp lv d sureohp

ri pxowlsoh htxloleuld zklfk fdq rffxu lq wkh lqwhuydo Ewuc wM� ghshqglqj rq

wkh h{shfwdwlrqv ri fuhglwruv1

Vlqfh wkh frruglqdwlrq sureohp fdq ohdg wr lqh!flhqw rxwfrphv/ lw lv qhf0

hvvdu| wr wklqn derxw zd|v wr ryhufrph wkh sureohp1 Pruulv dqg Vklq ^4<<<`

4<



vkrz wkdw wudqvsduhqf| uhtxluhphqwv uhodwlqj wr eruurzhu txdolw| +h1j1 vwulfw

dffrxqwlqj vwdqgdugv, gr qrw vroyh wkh sureohp/ vlqfh frruglqdwlrq idloxuh

dulvhv ehfdxvh ri xqfhuwdlqw| derxw zkdw rwkhu fuhglwruv zloo gr/ udwkhu wkdq

ehfdxvh ri xqfhuwdlqw| derxw ixqgdphqwdov1 Ri frxuvh/ rqh srvvleoh zd| wr

vroyh wklv sureohp lv vlqjoh0vrxufh ohqglqj1 Krzhyhu/ lq vlqjoh0vrxufh ohqg0

lqj uhodwlrqvklsv/ wkh fuhglwru whqgv wr kdyh vrph edujdlqlqj srzhu/ fdxvlqj

d krog0xs sureohp iru wkh eruurzhu1 Wkxv/ li wkh lqirupdwlrq jhqhudwhg

derxw eruurzhu txdolw| uhpdlqv sursulhwru|/ wkh uhodwlrqvkls ohqghu dftxluhv

dq lqirupdwlrqdo prqrsro| zklfk fdq eh h{sorlwhg e| sulflqj deryh wkh frp0

shwlwlyh ohyho ^vhh Udmdq 4<<5`1

Dq dowhuqdwlyh wr d ohqghu prqrsro| lv d vlwxdwlrq wkdw gl�huhqwldwhv

ehwzhhq qrupdo wlphv dqg glvwuhvv shulrgv1 Wkhuh duh vhyhudo frpshwlqj

ohqghuv lq qrupdo wlphv/ dqg wkhuh lv ohqghu frruglqdwlrq lq glvwuhvv shulrgv1

Vzlwfklqj wr ohqghu frruglqdwlrq zkhq glvwuhvv lv lpplqhqw lv srwhqwldoo|

ydoxdeoh/ ehfdxvh zlwk frruglqdwlrq dprqj doo ohqghuv/ wkhuh lv qr lqfhqwlyh

wr uxq1 Wkxv/ lqh!flhqw oltxlgdwlrq ehfrphv ohvv olnho|1 E| wkh vdph wrnhq/

h!flhqw lqyhvwphqw lq zrunrxw dfwlylwlhv ehfrphv hdvlhu/ vlqfh doo ohqghuv

vkduh dq| lqfuhphqwdo �qdqfldo frpplwphqw1

71415 Qxpehu ri edqn uhodwlrqvklsv

Gxh wr iuhh0ulghu sureohpv/ wkh suredelolw| ri vxffhvvixo uhqhjrwldwlrq ri ghew

lq d glvwuhvv vlwxdwlrq lv h{shfwhg wr eh qhjdwlyho| uhodwhg wr wkh qxpehu ri

ohqghuv ^Khjh 4<<:`1 Wklv lv fdxvhg e| wkh orz suredelolw| ri d vlqjoh ohqghu

ehlqj slyrwdo iru eruurzhu*v oltxlgdwlrq1 Zh wkxv k|srwkhvl}h wkdw d odujhu

qxpehu ri edqn uhodwlrqvklsv ghfuhdvhv wkh suredelolw| ri zrunrxw vxffhvv1

Jlyhq d fuhglwru srro lv iruphg/ wkh qxpehu ri h{wdqw edqn uhodwlrqvklsv

uh hfwv wkh vl}h ri wkh srro1 Krzhyhu/ wkhuh duh frq lfwlqj edujdlqlqj lqfhq0

wlyhv dprqj wkh gl�huhqw �qdqflhuv ri d glvwuhvvhg �up1 Rxu d0sulrul eholhi lv

wkdw edujdlqlqj frvwv duh gluhfwo| sursruwlrqdo wr wkh qxpehu ri edqnv lq d

srro1 Wkh pdlq uhdvrq iru wklv eholhi olhv lq wkh lqfhqwlyh ri vpdoo fuhglwruv wr

ghq| frqfhvvlrqv/ ru lq jhqhudo wr eh ohvv dfwlyho| lqyroyhg lq d uhvwuxfwxulqj

surfhvv dqg/ wkhuhiruh/ wr eh ohvv frpplwwhg wr wlpho| dfwlrq1 Lq frpsdul0
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vrq wr srrov zlwk d vpdoo qxpehu ri phpehuv/ �odujh� srrov duh h{shfwhg wr

qhhg pruh wlph iru ghflvlrq0pdnlqj1 Vwuhwfklqj d zrunrxw ryhu wlph pd| eh

frvwo| lq whupv ri rssruwxqlw| frvwv dv zhoo dv lq whupv ri rswlrqv iruhjrqh1

Ixuwkhupruh/ vlqfh �odujh� srrov duh ohvv suhsduhg wr pdnh frqfhvvlrqv dqg

wr dfw  h{leo|/ wkh| duh olnho| wr oltxlgdwh glvwuhvvhg �upv pruh riwhq wkdq

�vpdoo� srrov1 Lq wklv uhjdug/ �odujh� srrov ehdu vrph vlplodulw| wr d jurxs

ri erqgkroghuv1

71416 Krxvhedqn vwdwxv

Zkloh zh kdyh d fohdu suhglfwlrq iru wkh h�hfw ri d fuhglwru srro rq zrunrxw

vxffhvv/ zh kdyh qr vxfk k|srwkhvlv iru wkh krxvhedqn uhodwlrqvkls1 Wkhuh

duh frxqwhudfwlqj h�hfwv wr frqvlghu1 Rq wkh rqh kdqg/ d ehwwhu lqiruphg

krxvhedqn pd| eh deoh wr lpsohphqw wkh wlplqj dqg wkh vhtxhqflqj ri wkh

zrunrxw ghflvlrqv pruh h!flhqwo|1 E| wkh vdph wrnhq/ lw lv pruh olnho| wr

jhw wkh phqx ri dfwlrqv uljkw/ jlyhq lwv lqwlpdwh nqrzohgjh ri wkh eruurzhu*v

klvwru|1 Rq wkh rwkhu kdqg/ rqfh glvwuhvv kdv ehfrph sxeolf/ hyhu| ohqghu zloo

froohfw pruh lqirupdwlrq derxw wkh eruurzhu lq rughu wr suhsduh d srvvleoh

zrunrxw1 Lq sduwlfxodu/ li d fuhglwru srro kdv ehhq iruphg/ wkh lqirupdwlrqdo

dgydqwdjh ri wkh krxvhedqn lv vkduhg e| wkh srro/ ru dw ohdvw wkh srro ohdghu1

Iru doo wkhvh uhdvrqv wkh xqltxh srvlwlrq krog e| d krxvhedqn lq qrupdo wlphv

lv olnho| wr eh zhdnhqhg lq glvwuhvv shulrgv1 Zh wkhuhiruh gr qrw h{shfw wkh

krxvhedqn yduldeoh wr kdyh frqvlghudeoh h{sodqdwru| srzhu zlwk uhvshfw wr

zrunrxw vxffhvv1

715 Ghwhuplqdqwv ri srro irupdwlrq

Wkh hfrqrplfv xqghuo|lqj wkh irupdwlrq ri d fuhglwru srro phulw d forvhu orrn1

Zh zloo wkhuhiruh wu| wr xqghuvwdqg zkdw idfwruv frqwulexwh wr wkh olnholkrrg

ri d srro ehlqj hvwdeolvkhg1 Lq rxu gdwd vhw/ frruglqdwlrq ehwzhhq ohqghuv lv d

srvvlelolw| zkhqhyhu wkhuh duh pxowl0edqn uhodwlrqvklsv1 Wkh dyhudjh qxpehu

ri edqn uhodwlrqvklsv lq rxu vdpsoh lv 9/ zlwk ydoxhv udqjlqj iurp 4 wr 631

Lq 9 rxw ri 457 fdvhv eruurzhuv kdyh vlqjoh0edqn uhodwlrqvklsv1 Dv fdq eh

vhhq iurp wkh ghvfulswlyh vwdwlvwlfv lq Wdeoh 8/ zh revhuyh wkh hphujhqfh ri
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d srro lq 8; fdvhv +rxw ri 44; pxowl0edqn uhodwlrqvklsv,1

71514 Qxpehu ri edqn uhodwlrqvklsv

Dowkrxjk wkh h{lvwhqfh ri d fuhglwru srro lv ydoxh0hqkdqflqj/ wkhuh lv qhyhu0

wkhohvv d iuhh0ulghu sureohp dv orqj dv wkh srro kdv qrw ehhq djuhhg xsrq1

Wkh olnholkrrg ri d fuhglwru srro ehlqj vxffhvvixoo| iruphg zloo ghshqg rq wkh

sulru eholhiv ri doo ohqghuv zlwk uhvshfw wr wkh srvvleoh ydoxh hqkdqfhphqw1

Zh wkhuhiruh h{shfw wkh qxpehu ri ohqghuv wr sod| d uroh/ zkhuh d odujhu

qxpehu ri ohqghuv lv dvvrfldwhg zlwk pruh iuhh ulglqj dqg wkxv zlwk ihzhu

srrov1

71515 Glvwulexwlrq ri ohqglqj vkduhv dprqj ohqghuv

Lq d vlplodu yhlq/ li wkh uhodwlyh vl}h ri wkh �qdqfldo frpplwphqwv lv derxw

wkh vdph iru doo ohqghuv/ l1h1 ohqglqj lv xqlirup/ zh h{shfw wkh irupdwlrq ri

wkh srro wr eh pruh olnho|1 Lq frqwudvw/ li rqh ohqghu kdv surylghg wkh exon

ri doo ordqv/ l1h1 wkh glvwulexwlrq ri ohqglqj vkduhv lv vnhzhg/ wkhq iuhh ulglqj

e| wkh uhpdlqlqj edqnv lv vhyhuh/ dqg srro irupdwlrq ehfrphv ohvv olnho| ^vhh

dovr Orqjkrihu dqg Shwhuv 4<<:`1

71516 Udwlr ri edqn ghew wr wrwdo ghew

Wkh vwuhqjwk ri wkh edqnv dv d jurxs dprqj doo ohqghuv ri wkh �up fdq

eh phdvxuhg e| wkh udwlr ri edqn ghew wr wrwdo ghew1 Iru d vpdoo vxfk

udwlr/ srro irupdwlrq dprqj edqn ohqghuv zloo rqo| plogo| uhgxfh xqfhuwdlqw|

derxw ohqghu ehkdylru1 Lq frqwudvw/ iru d odujh edqn ghew wr wrwdo ghew udwlr/

h{shfwhg ehqh�wv iurp srro irupdwlrq duh kljk1 Wklv pd| h{sodlq zk| wkh

srro lv h{whqghg wr qrq0edqnv phpehuv/ lq sduwlfxodu wr wudgh fuhglwruv1

71517 Eruurzhu vl}h

Jlyhq wkdw d fuhglwru srro lqyroyhv frruglqdwlrq frvwv/ wkh edqnv* ghflvlrq

rq srro irupdwlrq dovr ghshqgv rq wkh vl}h ri wkh eruurzhu lq whupv ri wrwdo

dvvhwv1 Wrwdo dvvhwv vkrxog kdyh dq lpsdfw rq h{shfwhg ixwxuh uhyhqxhv rxw
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ri zklfk edqnv* frvwv zloo kdyh wr eh uhlpexuvhg1 Zh wkhuhiruh k|srwkhvl}h

wkdw eruurzhu*v vl}h lv srvlwlyho| uhodwhg wr wkh suredelolw| ri srro irupdwlrq1

71518 Krxvhedqn dqg froodwhudol}dwlrq

Lq olqh zlwk wkh dujxphqw uhjduglqj wkh krxvhedqn*v uroh lq ghwhuplqlqj

zrunrxw vxffhvv/ wkh krxvhedqn lv qrw olnho| wr eh d gulylqj irufh lq iruplqj

d fuhglwru srro1 Jlyhq lwv vhqlru srvlwlrq lq whupv ri froodwhudo/ dv zdv vkrzq

e| Hovdv dqg Nudkqhq ^5333`/ dqg jlyhq lwv vxshulru lqirupdwlrq vwdwxv/ wkh

krxvhedqn vwdqgv wr orvh ohvv iurp dq lqh!flhqw oltxlgdwlrq ri frpsdq| dvvhwv

gxh wr frruglqdwlrq idloxuh wkdq wkh rwkhu edqnv1 Qrwh wkdw krxvhedqn vwdwxv

dqg wkh ghjuhh ri froodwhudol}dwlrq duh pxwxdoo| uhlqiruflqj idfwruv lq wklv

uhjdug1 Erwk yduldeohv zloo eh lqfoxghg lq wkh uhjuhvvlrq1

71519 Vhyhulw| ri wkh glvwuhvv vkrfn

Srro irupdwlrq pd| dovr eh idflolwdwhg e| wkh vhyhulw|/ iurp wkh uhodwlrqvkls

ohqghuv ylhzsrlqw/ ri wkh glvwuhvv vkrfn1 Wkxv/ li wkh udwlqj gh�qlqj wkh

rqvhw ri wkh glvwuhvv shulrg +l1h1 wkh �uvw qhjdwlyh udwlqj iru d jlyhq eruurzhu

gxulqj rxu revhuydwlrq zlqgrz, lv d 9 udwkhu wkdq d 8/ wkh irupdwlrq ri d

srro vkrxog eh hdvlhu1 Wkh uhdvrq iru wklv lv wkdw lw vkrxog eh hdvlhu iru dq|

jlyhq ohqghu wr frqylqfh doo uhpdlqlqj edqnv ri wkh qhfhvvlw| wr irup d srro

li wkh hfrqrplf vlwxdwlrq dv ghvfulehg e| wkh udwlqj kdv pdunhgo| zruvhqhg1

Lq d xqlyduldwh vhqvh/ wkh lqlwldo glvwuhvv udwlqj +l1h1 8 ru 9, lv h{shfwhg wr eh

uhodwhg wr wkh suredelolw| ri srro irupdwlrq1 Wdeoh 9 ghprqvwudwhv wkdw lq

wkh fdvh ri dq lqlwldo glvwuhvv udwlqj ri 8/ derxw 73 ( ri doo fdvhv uho| rq srro

irupdwlrq1 Li wkh lqlwdo udwlqj lv 9/ krzhyhu/ wkh suredelolw| ri srro irupdwlrq

ulvhv wr :3(/ l1h1 lv pruh wkdq 418 wlphv dv kljk1

Hyhqw udwlqj
8 9 wrwdo

Srro 3 8< : 99
4 75 49 8;

wrwdo 434 56 457

Wdeoh 9= Furvv0wdeoh ri fuhglwru srro dqg hyhqw udwlqj
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7151: Edqn lghqwlw|

Ilqdoo|/ wkhuh pd| zhoo eh v|vwhpdwlf gl�huhqfhv ehwzhhq wkh edqnv lq rxu

vdpsoh zlwk uhvshfw wr wkhlu zloolqjqhvv wr hqjdjh lq srro irupdwlrq1 Uhfdoo

wkdw wkh edqnv lq rxu vdpsoh frpsulvh wkh eljjhvw edqnv iurp doo wkuhh Jhu0

pdq edqnlqj vhfwruv/ qdpho| sulydwh edqnv/ vdylqjv edqnv +prvwo| rzqhg

e| frppxqlwlhv,/ dqg frrshudwlyh edqnv1 Wkxv/ srolf| gl�huhqfhv ehwzhhq

lqvwlwxwlrqv pd| zhoo sod| d uroh khuh1

8 Uhvxowv dqg glvfxvvlrq

Zh zloo �uvw glvfxvv wkh uhvxowv ri whvwlqj rxu k|srwkhvhv rq zrunrxw vxffhvv/

dqg zloo wkhq wxuq wr srro irupdwlrq1 Wr ghwhuplqh wkh vxffhvv ri d zrunrxw/

zh lqfoxgh doo uhodwlrqvklsv lq wkh vdpsoh iru zklfk dw ohdvw rqh shulrg diwhu

wkh udwlqj grzqjudgh lv revhuyhg1 Wkhuh duh 56 fdvhv iru zklfk wkh lqlwldo

glvwuhvv udwlqj rffxuv lq wkh odvw shulrg ri wkh revhuydwlrq zlqgrz1 Gxh

wr plvvlqj revhuydwlrqv iru fhuwdlq yduldeohv xvhg lq wkh uhjuhvvlrq/ rxu �qdo

vdpsoh frqvlvwv ri <7 uhodwlrqvklsv1 Rxu ghshqghqw yduldeoh vkdoo gl�huhqwldwh

ehwzhhq vxffhvvixo dqg qrq0vxffhvvixo zrunrxwv1

Rqh zd| wr rshudwlrqdol}h zrunrxw vxffhvv uholhv rq edqn0lqwhuqdo fru0

srudwh udwlqjv1 Dv h{sodlqhg hduolhu/ wkhvh udwlqjv duh h{shfwhg wr uhsuhvhqw

dq xqeldvhg hvwlpdwh ri eruurzhu ghidxow suredelolw|1 Wkh hvwlpdwhv hphujh

iurp wkh lqirupdwlrq dftxluhg e| wkh edqn wkurxjk wkh uhodwlrqvkls zlwk khu

eruurzhuv1 Zh gh�qh d zrunrxw wr eh vxffhvvixo zkhqhyhu/ dw wkh hqg ri rxu

revhuydwlrq zlqgrz/ wkh udwlqj iroorzlqj d zrunrxw lqyhvwphqw kdv lpsuryhg

eh|rqg wkh glvwuhvv fdwhjru|1 Rq rxu fdoleudwhg 4 wr 9 udwlqj vfdoh +ehvw wr

zruvw,/ wkh qrwfkhv 8 dqg 9 duh uhvhuyhg iru glvwuhvv/ ru mxqn fdvhv/ zkloh wkh

qrwfkhv 407 duh fdwhjrul}hg dv lqyhvwphqw judgh1 Wkxv/ vxffhvv ghvfulehv d

uh0hphujhqfh ri wkh glvwuhvvhg eruurzhu dv d khdowk| �up1 Wkh ghshqghqw

yduldeoh zloo eh odehohg vxffhvv/ dqg lv gh�qhg dv wkh dfklhyhphqw ri dq

lqyhvwphqw judgh udwlqj ri 7 ru deryh gxulqj wkh shulrg ri rxu revhuydwlrq

zlqgrz1 vxffhvv lv d gxpp| htxdo wr rqh/ li udwlqj 7 ru ehwwhu kdv ehhq

dfklhyhg vxevhtxhqw wr wkh lqlwldo glvwuhvv udwlqj 8 ru 91 Wkh gxpp| htxdov
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}hur rwkhuzlvh1 Qrwh/ d ydoxh ri }hur grhv qrw qhfhvvdulo| lpso| wkdw wkh

zrunrxw idlohg1 Lw pd| vlpso| uh hfw wkh idfw wkdw wkh fdvh kdv qrw |hw ehhq

uhvroyhg dw wkh hqg ri rxu revhuydwlrq zlqgrz1 Wkxv/ wkh ghshqghqw yduldeoh

grhv qrw gl�huhqwldwh ehwzhhq �idloxuh� dqg �qrw |hw uhvroyhg�1 Wkh qxpehu

ri xquhvroyhg fdvhv lv 83 +frpsduhg wr 63 vxffhvvixo �upv dqg 47 zlqglqj0

xsv, dqg frxog eh uhgxfhg rqo| e| h{whqglqj wkh ohqjwk ri wkh revhuydwlrq

zlqgrz1

814 Ghwhuplqdqwv ri zrunrxw vxffhvv

H{sodqdwru| yduldeohv duh d srro0gxpp| +htxdo wr rqh li wkh uhodwlrqvkls lv

hpehgghg lq d fuhglwru srro,/ d krxvhedqn0gxpp| ke +htxdo wr rqh li wkh

edqn zh revhuyh lv wkh krxvhedqn,/ d yduldeoh &edqnv phdvxulqj wkh qxpehu

ri edqn uhodwlrqvklsv ri wkh folhqw dw wkh wlph ri wkh glvwuhvv hyhqw/ dqg

wzr lqwhudfwlrq gxpplhv/ srro�ke dqg srro�&edqnv/ zkhuh wkh odwwhu

yduldeoh vhuyhv dv d sur{| ri srrovl}h1 Vlqfh glvwuhvv fdq vwduw dw dq| wlph

zlwklq rxu zlqgrz/ zh h{shfw wkh vxffhvv ri d zrunrxw dfwlylw| wr glvsod|

vrph wlph ghshqghqf|1 Wkh hfrqrplf frqvhtxhqfhv ri zrunrxw dfwlylwlhv

zloo qrw eh ylvleoh lqvwdqwdqhrxvo|/ exw suredeo| qhhg vrph wlph wr xqirog1

Wkxv/ wkh yduldeoh wlph5hqg fdswxuhv wkh wlph uhpdlqlqj iurp wkh rqvhw ri

glvwuhvv xqwlo wkh hqg ri rxu revhuydwlrq zlqgrz1 Wkh uhihuhqfh jurxs lv 7 ru

pruh |hduv1 Wdeoh : vkrzv wkh uhvxowv ri wkh surelw dqdo|vlv1
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Rxu edvlf uhjuhvvlrq +l, kdv d PfIdgghq U2 ri 315:/ jlylqj jhqhudo vxssruw

wr wkh prgho lq htxdwlrq +4,1 Wr fkhfn urexvwqhvv zh udq vhyhudo yduldqwv

ri prgho +4, wkdw lqfoxghg �up vl}h phdvxuhg e| wrwdo dvvhwv/ ghew vwuxf0

wxuh/ dqg hduqlqjv wdnhq iurp wkh |hdu suhfhhglqj wkh glvwuhvv hyhqw/ dqg

lqgxvwu| gxpplhv dv dgglwlrqdo h{sodqdwru| yduldeohv +ll/ lll,1 Wkhvh frq0

wurov zhuh qhyhu vljql�fdqwo| gl�huhqw iurp }hur h{fhsw iru wkh htxlw| udwlr1

Wkh frh!flhqw ri wkh ht0udwlr lv srvlwlyh dqg zhdno| vljql�fdqw dw wkh

43( ohyho1 Wkh uhvxowv lq Wdeoh : jlyh d fohdu lqglfdwlrq ri wkh uhohydqfh
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Yduldeoh +l, +ll, +lll,
frqvwdqw 015:4 +183:, 51768 +51676, 0516<6 +516:3,
srro 615:9 +4153:,--- 615;: +41594,--- 615<3 +415;7,--
&edqnv 136; +138<, 1356 +1399, 1356 +13:4,
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wlph5hqg6 14<5 +1743, 14:4 +177;, 14;5 +1785,
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Pf Idgghq U2 15: 164 167

Wdeoh := Elqdu| surelw dqdo|vlv ri zrunrxw vxffhvv

ri wkh srro iru wkh vxffhvv ri d zrunrxw1 Wkh gluhfw srro h�hfw lv srvlwlyh

dqg gl�huhqw iurp }hur dw wkh 4( ohyho ri vljql�fdqfh +8( ohyho lq yduldqw

+lll,,1 Wkh krxvhedqn gxpp| +ke, kdv lqvljql�fdqw frh!flhqwv/ dv grhv lwv

lqwhudfwlrq whup zlwk wkh srro0yduldeoh1 Wkxv/ wkh uhodwlrqvkls lqwhqvlw|/ dv

fdswxuhg e| wkh krxvhedqn yduldeoh/ grhv qrw wudqvodwh lqwr d pruh vxffhvv0

ixo zrunrxw pdqdjhphqw1 Wklv revhuydwlrq lv lqwhuhvwlqj lq lwvhoi ehfdxvh

lw vkrzv wkdw wkh suhvxphg lqirupdwlrqdo dgydqwdjh ri wkh krxvhedqn grhv

qrw dxwrpdwlfdoo| lpso| d vshfldo frpshwhqf| lq uhvwuxfwxulqj wkh folhqw1 Lq

idfw/ d uhvxow wr wkh frqwudu| zrxog kdyh ehhq sx}}olqj/ vlqfh rqfh d zrun0

rxw lv lqlwldwhg/ wkh lqirupdwlrqdo gl�huhqfhv ehwzhhq krxvhedqnv dqg rwkhu

uhvwuxfwxulqj edqnv ehfrph eoxuuhg1 Lq Wdeoh ; zh dovr �qg wkh qxpehu ri

edqn uhodwlrqvklsv +&edqnv, wr kdyh d srvlwlyh/ doehlw qrw vljql�fdqw h�hfw

rq zrunrxw vxffhvv1 Lwv lqwhudfwlrq zlwk wkh srro0gxpp| +srro�&edqnv,

wxuqv rxw wr eh qhjdwlyh dw wkh 4( ohyho ri vljql�fdqfh1 Wkh lqwhusuhwdwlrq

ri wklv �qglqj xvhv wkh wkhruhwlfdo dujxphqwv suhvhqwhg ehiruh/ qdpho| wkh

frpprq uhvrxufh surshuw| ri d glvwuhvv vlwxdwlrq zlwk pdq| ohqghuv1 Gxh wr

wkh gl!fxow| ri rujdql}lqj d srro/ dqg ri pdlqwdlqlqj lwv lqwhuqdo vwdelolw|/
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wkh srvlwlyh h�hfw ri srro irupdwlrq rq wkh vxffhvv suredelolw| ri zrunrxwv

lv zhdnhqhg e| wkh qxpehu ri ohqghuv1 Uhfdoo wkdw rxu &edqnv0yduldeoh

phdvxuhv wkh wrwdo qxpehu ri fxuuhqwo| dfwlyh ohqglqj uhodwlrqvklsv dv uh0

sruwhg lq wkh edqnv* fuhglw �ohv1 Wkxv/ zh fdqqrw dffrxqw iru wkh vl}h ri

wkh srro shu vh1 Iurp frqyhuvdwlrqv zlwk edqnhuv zh nqrz/ krzhyhu/ wkdw

xqghu qrupdo flufxpvwdqfhv d fuhglwru srro frpsulvhv doo uhohydqw �qdqfldo

lqvwlwxwlrqv1 Dvvxplqj wkdw e| dqg odujh doo edqnv duh dovr srro phpehuv/

wkh qhjdwlyh frh!flhqw ri srro�qr1edqnv uh hfwv wkh gl!fxowlhv ri uxq0

qlqj d srro h!flhqwo| zkhq wkh qxpehu ri srro phpehuv lqfuhdvhv1 Erwk

wlph5hqg0yduldeohv duh qrw vljql�fdqwo| gl�huhqw iurp }hur1

815 Srro irupdwlrq

Wkh uhvxowv vr idu gluhfw dwwhqwlrq wr wkh lqvwlwxwlrq ri wkh fuhglwru srro1

Wkh iroorzlqj uhjuhvvlrq zloo khos xv wr xqghuvwdqg wkh ghwhuplqdqwv ri srro

irupdwlrq1 Zh h{foxghg ohqglqj uhodwlrqvklsv zlwk rqo| d vlqjoh edqn iurp

wkh vdpsoh ehfdxvh zlwk rqo| rqh edqn qr srro qhhgv wr eh iruphg lq rughu wr

kduprql}h lqfhqwlyhv1 Wkhuh zhuh vhyhudo plvvlqj ydoxhv iru wrwdo edqn ghew1

Wkh �qdo vxevdpsoh frqvlvwv ri ;6 revhuydwlrqv1 Wkh ghshqghqw yduldeoh lv

wkh srro0gxpp| yduldeoh/ htxdo wr rqh li d fuhglwru srro kdv ehhq iruphg

dqg }hur rwkhuzlvh1 Wkh h{sodqdwru| yduldeohv frpsulvh wkh qxpehu ri edqnv

&edqnv dv srwhqwldo srro phpehuv1 Wkh vnhzqhvv0yduldeoh sur{lhv iru

uhodwlyh vl}h ri ohqghu fodlpv1
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vnhzqhvv lv vpdoo zkhq wkh edqn*v ohqglqj vkduh urxjko| htxdov rqh

glylghg e| &edqnv/ dqg lw lqfuhdvhv li wkh edqn ohqgv pruh ru ohvv wkdq wklv1

Wkh yduldeoh froodwhudo phdvxuhv wkh shufhqwdjh ri d edqn*v ordqv zlwk d

sduwlfxodu folhqw wkdw duh froodwhudol}hg1 udwlqj9phdvxuhv wkh vhyhulw| ri wkh

lqlwldo glvwuhvv vkrfn frpsulvlqj doo revhuydwlrqv zlwk d pdunhgo| qhjdwlyh

udwlqj +udwlqj 9 rq wkh 4 wr 9 vfdoh, dv wkh lqlwldo glvwuhvv udwlqj1 Wkh yduldeoh

orj+dvvhwv, phdvxuhv wkh vl}h ri wkh eruurzhu1 Wkh vkduh ri edqn ghew

lq wrwdo ghew lv ghvfulehg e| wkh yduldeoh edqn2wrwdoghew1 Wkh lghqwlw|

ri hdfk ri wkh vl{ edqnv lv lqfoxghg lq wkh yduldeohv edqn4/ edqn6/ 111/
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edqn9 +Edqn 5 vhuyhv dv wkh uhihuhqfh jurxs,1 Dqg/ �qdoo|/ zh lqfoxgh wkh

krxvhedqn gxpp| +ke, lq rxu uhjuhvvlrq1 Wkh uhvxowv ri wkh surelw dqdo|vlv

duh vkrzq lq Wdeoh ;1

�JJ, ' s

3
C M�c �J,,@|eo@,c -@|�?}Sc r�@?&rc uJ}�rre|rc

7&e�?errc �@?&_eK|

AJ|@,_eK|
c �@?&����Sc U?_�r|o+c A�6e2e?_

4
D E2�

Yduldeoh +l, +ll, +lll, +ly,
frqvwdqw 0519;: +5144:, 05177: +51643, 0519:3 +5148:, 051766 +5167;,

ke 15;6 +166:, 01;;7 +1738, 16:5 +1686, 013;7 +1768,
froodwhudo 01885 +1855, 018;4 +1945, 019<5 +1875, 01:89 +196<,
udwlqj9 1<77 +17:3,-- 41549 +1897,-- 4137< +17;7,-- 41763 +1943,--
&edqnv 13<9 +138:,- 1486 +13:9,-- 1437 +138<,- 148: +13:<,--

orj+dvvhwv, 1566 +14;5, 1636 +1543, 1548 +14;:, 15;< +1548,
vnhzqhvv 041;68 +1;7:,-- 051<64 +414:7,-- 051334 +1<4:,-- 0614;4 +41597,--

edqn2wrwdoghew 01679 +15<<, 01939 +1759, 01678 +158<, 018<6 +169<,
edqn4 0 04134; +19<5, 0 04154; +1:84,
edqn6 0 1558 +1;46, 0 01354 +1;83,
edqn7 0 01;:4 +188;, 0 041493 +196:,-
edqn8 0 051446 +1996,--- 0 051636 +1:4<,---
edqn9 0 01847 +1984, 0 0193; +19;3,

hqjlqhhulqj 0 0 13:; +1737, 178; +1867,
pdqxi 0 0 18<3 +16<<, 1:88 +17:9,

wlph5hqg4b5 1634 +168<, 15:8 +1793, 1674 +16:;, 175< +17<3,
wlph5hqg6 1756 +173<, 19;4 +178:, 16:< +1746, 199; +1796,

rev ;6 ;6 ;6 ;6
Pf Idgghq U2 14; 167 153 169

Wdeoh ;= Elqdu| surelw dqdo|vlv ri srro irupdwlrq

Wkh uhvxowv uhsruwhg lq Wdeoh ; jlyh d �uvw lqglfdwlrq frqfhuqlqj wkh gh0

whuplqdqwv ri srro irupdwlrq1 Wkh udwlqj90yduldeoh fdq eh lghqwl�hg dv

d vwurqj frqwulexwru lq whupv ri vljql�fdqfh1 Wkh frh!flhqw ri udwlqj9

lv srvlwlyh dqg vljql�fdqw dw wkh 8( ohyho lqglfdwlqj wkdw d odujh vkrfn wr

wkh fuhglwzruwklqhvv ri wkh eruurzhu dv h{suhvvhg e| wkh udwlqj ghwhulrudwlrq

pdnhv wkh irupdwlrq ri d srro pruh olnho|1 D srvvleoh h{sodqdwlrq iru wkh

ghshqghqfh ri srro irupdwlrq rq wkh udwlqj fodvv lv wkdw gl�huhqw ohqghuv pd|

kdyh glyhujhqw rslqlrqv rq wkh vhyhulw| ri wkh eruurzhu*v orvv ri txdolw|1 Wr
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irup d srro/ hyhqwxdoo| doo wkh edqnv zloo kdyh wr djuhh wkdw wkh survshfwv

ri wkh eruurzhu duh vxfk wkdw xql�hg dfwlrq lv zduudqwhg1 Wklv frpprq

h{shfwdwlrq lv pruh olnho| wr ghyhors li eruurzhu txdolw| lv dw wkh orzhvw udw0

lqj qrwfk1 Wkh yduldeoh orj+dvvhwv, phdvxuhv wkh vl}h ri wkh eruurzhu/

lwv frh!flhqw lv qrw vljql�fdqwo| gl�huhqw iurp }hur1 Wkh frh!flhqw ri wkh

froodwhudo0yduldeoh lv qhjdwlyh dv k|srwkhvl}hg doehlw qrw vljql�fdqw1 Wkh

krxvhedqn yduldeoh +ke, wxuqv rxw wr eh lqvljql�fdqw/ wrr1 Wklv lv uhpdun0

deoh dv lw vxjjhvwv wkdw krxvhedqnv duh qrw wkh gulylqj irufh ehklqg srro

irupdwlrq/ dw ohdvw lq rxu vdpsoh1 Krzhyhu/ lw lv olnho| wkdw/ dowkrxjk zh gr

qrw revhuyh wkh krxvhedqn/ wkhuh pd| eh d krxvhedqn dprqj wkh eruurzhu*v

dowhuqdwlyh edqn uhodwlrqvklsv1

Zh qrz wxuq wr dq dqdo|vlv ri wkh lpsruwdqfh ri srwhqwldo srro vl}h zlwk

uhvshfw wr wkh qxpehu ri edqn fuhglwruv1 Wkh vljql�fdqfh ri wkh srro�&edqnv

0lqwhudfwlrq whup lq wkh surelw rq zrunrxw vxffhvv lv vwulnlqj1 Wkh frh!flhqw

ri &edqnv lq wkh srro uhjuhvvlrq lv srvlwlyh/ vljql�fdqw dw wkh 43( dqg 8(

ohyho/ uhvshfwlyho|1 Wklv uhvxow whoov xv wkdw lw lv pruh olnho| wkdw d fuhglwru

srro lv iruphg zkhq wkh qxpehu ri fuhglwruv lqfuhdvhv1 Lq wklv uhvshfw/ rxu

k|srwkhvlv lv qrw vxssruwhg1 Ehvlghv wkh qxpehu ri srwhqwldo srro edqnv/

wkhlu uhodwlyh �qdqflqj vkduhv dovr ghwhuplqh wkh suredelolw| ri srro irupd0

wlrq1 Zh �qg wkh frh!flhqw ri wkh vnhzqhvv0yduldeoh wr eh qhjdwlyh dqg

vljql�fdqw dw wkh 8( ohyho/ lpso|lqj orz vnhzqhvv ydoxhv +vljqli|lqj vlplodu

�qdqflqj vkduhv dprqj wkh ohqghuv, wr eh dvvrfldwhg zlwk d kljk suredelolw|

ri srro irupdwlrq1 Ri frxuvh/ vnhzqhvv rqo| sur{lhv iru wkh glvwulexwlrq

ri vkduhv dprqj edqnv1 Lw dvvxphv wkdw doo uhpdlqlqj edqnv ohqglqj wr d

sduwlfxodu eruurzhu/ ehvlghv wkh rqh iru zklfk zh nqrz wkh gdwd suhflvho|/

zloo kdyh htxdo �qdqflqj vkduhv1 D forvhu orrn dw wkh uhodwlrqvkls ehwzhhq

wkh qxpehu ri edqn uhodwlrqvklsv dqg wkh vnhzqhvv0yduldeoh uhyhdov wkdw

odujh srrov whqg wr kdyh d grplqdqw fuhglwru/ zlwk rqh edqn surylglqj wkh

exon ri doo rxwvwdqglqj ghew1 Iljxuhv 5 dqg 6 glvwlqjxlvk ehwzhhq wkh srro

dqg wkh qr0srro vxevdpsoh1 Zh �qg orzhu vnhzqhvv/ rq dyhudjh/ lq wkh

srro vxevdpsoh frpsduhg wr wkh qr0srro vxevdpsoh1 Wklv vxjjhvwv wkdw

srro irupdwlrq lv hdvlhu li ohqghuv krog pruh krprjhqrxv fodlpv1 Dovr/ wkh

vnhzqhvv0yduldeoh whqgv wr eh srvlwlyho| fruuhodwhg zlwk &edqnv lq wkh
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srro vxevdpsoh/ zkloh lq wkh qr0srro vxevdpsoh wkhvh yduldeohv duh xqfruuh0

odwhg1 Wklv pljkw khos wr h{sodlq zk| wkh lqwhudfwlrq whup srro�&edqnv

lq Prgho +4, lv qhjdwlyh= odujh srrov whqg wr eh vnhzhg z1u1w1 �qdqflqj vkduh/

fuhdwlqj iuhh0ulghu lqfhqwlyhv1
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Iljxuh 5= Vnhzqhvv yv1 qxpehu ri edqnv +srro vxevdpsoh,

Zh dovr whvwhg gl�huhqw vshfl�fdwlrqv +ll/ lll/ ly, ri wkh prgho lqfoxglqj

gxpplhv frqwuroolqj iru edqn lghqwlw| dqg lqgxvwu|/ dqg wkh iudfwlrq ri edqn

ghew lq wrwdo ghew1 Wkh frh!flhqw ri edqn8 lv vhhq wr eh vljql�fdqw dw wkh 4(

ohyho dfurvv doo vshfl�fdwlrqv/ vxssruwlqj wkh ylhz wkdw edqnv kdyh lqvwlwxwlrq0

vshfl�f srolflhv zlwk uhvshfw wr wkhlu zloolqjqhvv wr hqjdjh lq fuhglwru srrov1

816 Urexvwqhvv

81614 Hqgrjhqhlw|

Vlqfh wkh srro yduldeoh lv hqgrjhqrxv/ zh fdqqrw uxoh rxw wkh srvvlelolw| wkdw

lw pd| eh fruuhodwhg zlwk wkh huuru whup lq prgho +4,1 Lq wklv fdvh wkh fr0

h!flhqwv lq rxu vxffhvv0hvwlpdwlrq zrxog eh lqfrqvlvwhqw1 D zd| wr hvwlpdwh

prgho +4, frqvwlvwhqwo| lv vxjjhvwhg e| Pdggdod ^4<;6`1 Rxu prgho lv vlplodu
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Iljxuh 6= Vnhzqhvv yv1 qxpehu ri edqnv +qr0srro vxevdpsoh,

wr wkh iroorzlqj v|vwhp ri htxdwlrqv zkhuh +W

� ghvfulehv wkh suredelolw| ri

srro irupdwlrq zklfk lv revhuyhg dv d gxpp| +�1 Wkh yduldeoh +W

2 ghvfulehv

wkh suredelolw| ri zrunrxw vxffhvv/ revhuyhg dv d gxpp| +2 dv zhoo1

+W

� ' ��

�%� n 0� E��

+W

2 ' q�

2+� n ��

2%2 n 02 Ee�

Wkhuh zloo eh wzr vwdjhv ri hvwlpdwlrq1 Zh wdnh wkh surelw rq srro irupd0

wlrq +ly, lq wkh suhylrxv fkdswhu dv wkh �uvw vwdjh uhjuhvvlrq +htxdwlrq +6,,1

Zh wkhq uhsodfh +� lq htxdwlrq +7, e| xE��

�%�� iurp wkh �uvw vwdjh uhjuhvvlrq

+fdoohg gsrro,/ dqg wkhq hvwlpdwh htxdwlrq +7, dv d surelw1 Wkh uhvxowv ri wkh

vhfrqg vwdjh duh grfxphqwhg lq Wdeoh <1

Lw lv dssduhqw iurp Wdeoh < wkdw wkh uhvxowv uhsruwhg hduolhu duh urexvw

zlwk uhvshfw wr d srvvleoh hqgrjhqhlw| sureohp1 Zh wkhuhiruh frqfoxgh wkdw

zrunrxw vxffhvv lv d srvlwlyh ixqfwlrq ri wkh h{lvwhqfh ri d fuhglwru srro dqg

d qhjdwlyh ixqfwlrq ri wkh vl}h ri wkh srro1
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Yduldeoh Frh�

frqvwdqw 041355 +19<7,
gsrro 61587 +4168;,--

&edqnv 1475 +13;9,-
ke 1389 +18:7,
gsrro�&edqnv 01984 +1547,---
gsrro�ke 01835 +4143:,

gxudwlrq405 01553 +16::,
gxudwlrq6 1769 +16<9,
rev ;6
Pf Idgghq U2 14:

Wdeoh <= Wzr0vwdjh uhjuhvvlrq ri zrunrxw vxffhvv +vhfrqg0vwdjh uhvxowv,

81615 Gxudwlrq dqdo|vlv

Lq ghwhuplqlqj wkh suredelolw| ri zrunrxw vxffhvv/ zh kdyh xvhg wzr wlph5hqg0

gxpp| yduldeohv frqwuroolqj iru h�hfwv ri wkh ohqjwk ri wkh revhuydwlrq zlq0

grz vxffhhglqj wkh glvwuhvv hyhqw1 Wkh xqghuo|lqj k|srwkhvlv vwdwhv wkdw wkh

suredelolw| ri zrunrxw vxffhvv srvlwlyho| ghshqgv rq wkh wlph vsdq revhuyhg1

Krzhyhu/ wkhvh gxpplhv gr qrw wxuq rxw wr eh vljql�fdqw1

Lq dgglwlrq/ zh hpsor|hg d gxudwlrq prgho dqdo|}lqj zrunrxw wlph rq d

prqwko| edvlv1 Lw vshfl�hv wkh suredelolw| ri zrunrxw vxffhvv frqglwlrqdo rq

wkh wlph vshqw lq glvwuhvv1 Zh lqfoxgh wkh h{sodqdwru| yduldeohv ri htxdwlrq

+4, dv fryduldwhv dqg dvvxph d Zhlexoo glvwulexwlrq1 Wkh hvwlpdwlrq uhvxowv

vxssruw wkh �qglqjv ri wkh surelw hvwlpdwlrq suhvhqwhg deryh1 Wkh frh!0

flhqwv ri erwk yduldeohv/ srro dqg srro�&edqnv/ kdyh wkh h{shfwhg vljqv

dqg duh vljql�fdqwo| gl�huhqw iurp }hur1

9 Frqfoxvlrq

Zkloh wkh glvwuhvv ri frusrudwh eruurzhuv kdv dozd|v ehhq dq lpsruwdqw

wrslf lq �qdqfldo hfrqrplfv ^h1j1 vhh Jlovrq/ Mrkq/ dqg Odqj 4<<3`/ wkh pruh

vshfl�f txhvwlrq ri ohqghu frruglqdwlrq durxqg glvwuhvv hyhqwv kdv qrw |hw

uhfhlyhg pxfk dwwhqwlrq1 Krzhyhu/ zh duh frqylqfhg wkdw wkh txhvwlrq ri

zkhwkhu ru qrw ohqghuv duh deoh wr frruglqdwh wkhpvhoyhv durxqg wkh rqvhw
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ri d frusrudwh glvwuhvv lv d fulwlfdo hohphqw lq d frpshwlwyh/ pdunhw0edvhg

�qdqfldo v|vwhp1 Zlwkrxw wkh h{shfwdwlrq ri d srvvleoh ixwxuh frruglqdwlrq

dprqj ohqghuv/ wkhuh zloo eh ohvv zloolqjqhvv e| �qdqfldo lqvwlwxwlrqv wr ohqg

wr wkhlu frusrudwh folhqwv1 Prghov e| Revwihog ^4<<9` dqg Pruulv dqg Vklq

^4<<;/ 4<<<`/ dprqj rwkhuv/ vwuhvv wkh frvwv ri idloxuh wr frruglqdwh dprqj

ohqghuv1

Lq wklv sdshu/ zh dwwhpsw wr h{soruh hpslulfdoo| wkh k|srwkhvlv xqghuo|0

lqj wkh deryh dujxphqw1 Zh pdnh xvh ri d xqltxh gdwd vhw zklfk frqwdlqv

ghwdlohg �uvw0kdqg fuhglw0�oh lqirupdwlrq rq edqn ehkdylru lq frusrudwh glv0

wuhvv dqg rq frusrudwh shuirupdqfh wkhuhdiwhu1 Rxu pdmru �qglqj uhodwhv wr

wkh uroh ri fuhglwru srrov lq frusrudwh �qdqfldo glvwuhvv1 D surelw uhjuhvvlrq

ri zrunrxw vxffhvv rq d qxpehu ri lqghshqghqw yduldeohv kdv uhyhdohg wkdw

wkh h{lvwhqfh ri d fuhglwru srro lv wkh gulylqj h{sodqdwru| idfwru lq rxu gdwd1

Wkh suredelolw| ri d zrunrxw ehlqj vxffhvvixo lqfuhdvhv zkhq wkhuh lv d fuhgl0

wru srro1 Krzhyhu/ wklv h�hfw lv zhdnhqhg li wkh qxpehu ri edqn uhodwlrqvklsv

dqg wkxv wkh vl}h ri wkh srro lqfuhdvhv1 Wkh suhvhqw vwxg| kdv dovr dgghg wr

rxu xqghuvwdqglqj ri uhodwlrqvkls ohqglqj1

Wkh pdmru frqwulexwlrq ri rxu vwxg| wr wkh olwhudwxuh frqfhuqv wkh lghq0

wl�fdwlrq ri fuhglwru srrov dv yldeoh dqg uhohydqw frqwudfwxdo duudqjhphqwv1

Wr wkh ehvw ri rxu nqrzohgjh wkh| kdyh qrw ehhq ghdow zlwk lq wkh hfrqrplf

olwhudwxuh ehiruh1 Fuhglwru srrov duh djuhhphqwv ehwzhhq vhyhudo lqvwlwxwlrqdo

ohqghuv wr frpelqh wkhlu uhvshfwlyh fodlpv dqg wr frruglqdwh wkhlu ixwxuh df0

wlylwlhv ylv0ã0ylv wkh eruurzhu1 Lq Jhupdq|/ iruplqj d fuhglwru srro lv frp0

prq exvlqhvv sudfwlfh dprqj edqnv/ dqg lw lv vrphwlphv hqodujhg wr lqfoxgh

wkh vxssolhuv/ ru wudgh fuhglwruv/ dv zhoo1 Zh kdyh vkrzq wkdw fuhglwru srrov

kdyh uhdo frqvhtxhqfhv lq wkh vhqvh ri lqfuhdvlqj h{shfwhg zrunrxw vxffhvv1

Lq phdvxulqj vxffhvv/ zh uholhg rq wkh lqglylgxdo lqwhuqdo udwlqj v|vwhpv xvhg

e| wkh edqnv lq rxu vdpsoh1

Zkdw pdnhv wkh fuhglwru srro ydoxdeohB Lq rxu rslqlrq/ wkh fuhglwru srro

lv wkh surshu lqvwlwxwlrq iru dfklhylqj fuhglwru frruglqdwlrq zkhq d uxq e|

wkh ohqghuv rq d �up*v dvvhwv lv lpplqhqw1 Dv kdv ehhq srlqwhg rxw lq wkh

uhfhqw wkhruhwlfdo olwhudwxuh/ uxq0w|sh vlwxdwlrqv pd| fdxvh gdpdjh wr wkh

�up/ dqg zhoiduh orvv wr vrflhw| ehfdxvh ri wkh looltxlglw| ri �up*v dvvhwv1
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Hvshfldoo| lq d glvwuhvv vlwxdwlrq/ �up dvvhwv zloo eh gl!fxow wr vhoo/ vlqfh

ryhudoo lqgxvwu| survshfwv duh olnho| wr eh xqidyrudeoh dq|zd|1 Lq dgglwlrq/

srwhqwldo rxwvlgh lqyhvwruv zloo eh dzduh ri wkh dgyhuvh vhohfwlrq ulvn wkh| duh

uxqqlqj/ dqg zloo wkxv ghpdqg d vljql�fdqw glvfrxqw ^vhh Pruulv dqg Vklq

4<<<`1

Wkh irupdwlrq ri d fuhglwru srro lv wkhuhiruh dq lpsruwdqw ghflvlrq/ uh0

txlulqj dq lqlwldo dwwhpsw wr frruglqdwh wkh lqwhuhvwv ri vhyhudo ohqghuv1 Lq

sduwlfxodu/ ohqghuv kdyh wr eh frqylqfhg wkdw wkh| zloo ehqh�w lqglylgxdoo|

iurp qrw whuplqdwlqj wkh uhodwlrqvkls zlwk wkh eruurzhu uljkw dzd|1 Zh kdyh

prghohg wkh ghflvlrq wr irup d fuhglwru srro dv d ixqfwlrq ri wkh qxpehu ri

lqglylgxdo ohqghuv wkdw h{lvw ehiruh wkh srro lv ehlqj iruphg/wkh glvwulex0

wlrq ri ohqglqj vkduhv dprqj edqnv/ wkh edqnv* vkduh lq �up*v wrwdo ghew/

wkh vkrfn wr fuhglwzruwklqhvv klwwlqj wkh �up/ wkh vl}h ri wkh �up/ dqg wkh

uhodwlrqvkls vwdwxv ri wkh edqn +krxvhedqn ru qrupdo edqn, dv zhoo dv lwv

froodwhudol}dwlrq1 Ixuwkhupruh/ zh lqfoxghg gxpplhv iru edqn lghqwlw| dqg

lqgxvwu| lq vhyhudo yduldqwv ri wkh uhjuhvvlrq1 Wkh uhvxowv vkrz wkdw fuhglwru

srrov duh pruh olnho| wr eh iruphg zkhq wkh qxpehu ri edqnv lv odujh dqg

�up txdolw| lv klw e| d odujh vkrfn/ dffruglqj wr lqlwldo glvwuhvv udwlqj1 Ixu0

wkhupruh/ wkh glvwulexwlrq ri �qdqflqj vkduhv dprqj edqnv kdv d vljql�fdqw

lpsdfw rq wkh suredelolw| ri srro irupdwlrq1 Wkh vnhzqhvv0yduldeoh fds0

wxuhv wkh edujdlqlqj sureohpv wkdw hphujh zkhq ohqghuv ri gl�huhqw uhodwlyh

frpplwphqw wu| wr uhdfk d pxwxdo djuhhphqw1 Ilqdoo|/ wkh krxvhedqn lv

qrw d gulylqj irufh ehklqg srro irupdwlrq1 Wklv vwdqgv lq frqwudvw wr hduolhu

�qglqjv uhodwlqj wr wkh vshfldo uroh wkdw krxvhedqnv sod| lq qrupdo wlphv/

l1h1 lq qrq0glvwuhvv shulrgv1

Vhyhudo rshq lvvxhv hphujh iurp wklv vwxg|1 Iluvw/ zh gr qrw kdyh dq|

lqirupdwlrq derxw wkh g|qdplfv ri srro irupdwlrq1 Lq sduwlfxodu/ zh gr qrw

nqrz zkdw h{dfwo| wuljjhuv wkh lqlwldwlrq ri wkh srro/ dqg lwv vwdelolw| ryhu

wlph1 Wklv lv d srwhqwldoo| lpsruwdqw lvvxh/ vlqfh fuhglwru srrov duh d uhdo0

zruog h{dpsoh ri d zrundeoh vroxwlrq wr wkh frpprq uhvrxufh sxeolf jrrgv

sureohp1 Xqghuvwdqglqj lwv vwuhqjwkv dqg lwv zhdnqhvvhv lq d iuhh frqwudfw0

lqj hqylurqphqw pd| vkhg oljkw rq wkh frqvwuxfwlrq ri zrundeoh uhjxodwru|

vroxwlrqv lq rwkhu duhdv ri dssolfdwlrq1 Olqnhg wr wklv �uvw lvvxh lv d vhfrqg
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rqh/ qdpho| wkh txhvwlrq ri zkhwkhu fuhglwru srrov dovr h{lvw lq rwkhu Hxur0

shdq frxqwulhv/ dqg wkh XV/ dqg krz wkh| rshudwh1 Lq sduwlfxodu/ dqg wklv

lv wkh wklug lvvxh/ lw zrxog eh lqwhuhvwlqj wr glvfryhu wkh h{whqw wr zklfk wkh

yldelolw| ri fuhglwru srrov lq gl�huhqw frxqwulhv lv d ixqfwlrq ri wkh vshfl�f

uhjxodwlrqv ri wkhlu uhvshfwlyh lqvroyhqf| frghv1
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Uhihuhqfhv

^4` Dvtxlwk/ Sdxo/ Urehuw Jhuwqhu/ dqg Gdylg Vfkduivwhlq +4<<7,1 �Dqdwrp|

ri Ilqdqfldo Glvwuhvv= Dq H{dplqdwlrq ri Mxqn0Erqg Lvvxhuv/� Txduwhuo|

Mrxuqdo ri Hfrqrplfv 43<+6,/ 958098;1

^5` Ehujorhi/ Huln/ Jìudug Urodqg/ dqg Huqvw0Oxgzlj yrq Wkdgghq +5333,1

�Dq Lqfrpsohwh Frqwudfwv Dssurdfk wr Frusrudwh Edqnuxswf|/� Zrun0

lqj Sdshu1

^6` Errw/ Duqrxw Z1 D1 +5333,1 �Uhodwlrqvkls Edqnlqj= Zkdw Gr Zh

NqrzB� Mrxuqdo ri Ilqdqfldo Lqwhuphgldwlrq <+4,/ :0581

^7` Euxqqhu/ Dqwmh/ Mdq Slhwhu Nudkqhq/ dqg Pduwlq Zhehu +5333,1 �Lqiru0

pdwlrq surgxfwlrq lq fuhglw uhodwlrqvklsv= Rq wkh uroh ri lqwhuqdo udwlqjv

lq frpphufldo edqnlqj/� Xqlyhuvlwdhw Iudqnixuw0FIV Zrunlqj Sdshu1

^8` Gldprqg/ Grxjodv Z1 dqg S1 G|eylj +4<;6,= �Edqn Uxqv/ Ghsrvlw

Lqvxudqfh dqg Oltxlglw|/� Mrxuqdo ri Srolwlfdo Hfrqrp| <4+6,/ 734074<1

^9` Hgzdugv/ Mhuhp| dqg Nodxv S1 Ilvfkhu +4<<7,1 Edqnv/ Ilqdqfh dqg Lq0

yhvwphqw lq Jhupdq|1 Fdpeulgjh/ Pdvv1= Fdpeulgjh Xqlyhuvlw| Suhvv1

^:` Hovdv/ Udoi/ Vdelqh Khqnh/ Dfklp Pdfkdxhu/ Urodqg Urww/ dqg Jhu0

dog Vfkhqn +4<<;,1 �Hpslulfdo Dqdo|vlv ri Fuhglw Uhodwlrqvklsv lq Vpdoo

Ilup Ilqdqflqj= Vdpsolqj Ghvljq dqg Ghvfulswlyh Vwdwlvwlfv/� Xqlyhu0

vlwdhw Iudqnixuw0FIV Zrunlqj Sdshu &<;2471

^;` Hovdv/ Udoi dqg Mdq Slhwhu Nudkqhq +5333,1 �Froodwhudo/ Ghidxow Ulvn/

dqg Uhodwlrqvkls Ohqglqj= Dq Hpslulfdo Vwxg| rq Ilqdqfldo Frqwudfw0

lqj/� Xqlyhuvlwdhw Iudqnixuw0FIV Zrunlqj Sdshu &4<<<246/ uhylvhg

Vhswhpehu 53331
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^<` Jhuwqhu/ Urehuw dqg Gdylg Vfkduivwhlq +4<<4,1 �D Wkhru| ri Zrunrxwv

dqg wkh H�hfwv ri Uhrujdql}dwlrq Odz/� Mrxuqdo ri Ilqdqfh 79/ 44;<0

45561

^43` Jlovrq/ Vwxduw F1 +4<<:,1 �Wudqvdfwlrqv Frvwv dqg Fdslwdo Vwuxfwxuh

Fkrlfh= Hylghqfh iurp Ilqdqfldoo| Glvwuhvvhg Ilupv/� Mrxuqdo ri Il0

qdqfh 85/ 49404<91

^44` Jlovrq/ Vwxduw F1/ Nrvh Mrkq/ dqg Kduu| K1 S1 Odqj +4<<3,1 �Wurxeohg

Ghew Uhvwuxfwxulqjv/� Mrxuqdo ri Ilqdqfldo Hfrqrplfv 5:/ 64806861

^45` Khjh/ Xoulfk +4<<:,1 �Pxowl0Sduw| Ghew Uhqhjrwldwlrq dqg wkh Pdwx0

ulw| dqg Vhqlrulw| ri Odujh Fuhglwruv/� Xqlyhuvlw| ri Wloexuj FhqwHU

Zrunlqj Sdshu1

^46` Khlqhpdqq/ Iudqn dqg Jhukdug Loolqj +5333,1 �Vshfxodwlyh Dwwdfnv=

Xqltxh Vxqvsrw Htxloleulxp dqg Wudqvsduhqf|/� Xqlyhuvlwdhw Iudqnixuw

Zrunlqj Sdshu1

^47` Kxehuw/ Iudq} dqg Grurwkhd Vfkdhihu +5333,1 �Frruglqdwlrq Idloxuh

zlwk Pxowlsoh Vrxufh Ohqglqj/� Iuhlh Xqlyhuvlwdhw Ehuolq Zrunlqj Sd0

shu1

^48` Nudkqhq/ Mdq Slhwhu dqg Pduwlq Zhehu +5334,1 �Jhqhudoo| Dffhswhg

Udwlqj Sulqflsohv= D Sulphu/� Mrxuqdo ri Edqnlqj dqg Ilqdqfh 581

^49` Orqjkrihu/ Vwdqoh| G1 dqg Vwhskhq U1 Shwhuv +4<<:,1 �Surwhfwlrq iru

ZkrpB Fuhglwru Frq lfwv lq Edqnuxswf|/� Zrunlqj Sdshu1

^4:` Orqjkrihu/ Vwdqoh| G1 dqg Mrdr D1 F1 Vdqwrv +5333,1 �Wkh Lpsruwdqfh

ri Edqn Vhqlrulw| iru Uhodwlrqvkls Ohqglqj/� Mrxuqdo ri Ilqdqfldo Lq0

whuphgldwlrq <+4,/ 8:0;<1

^4;` Pdggdod/ J1 V1 +4<;6,1 Olplwhg0Ghshqghqw dqg Txdolwdwlyh Yduldeohv lq

Hfrqrphwulfv1 Fdpeulgjh/ Pdvv1= Fdpeulgjh Xqlyhuvlw| Suhvv1
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^4<` Pruulv/ Vwhskhq dqg K|xq Vrqj Vklq +4<<:,1 �Dssur{lpdwh Frpprq

Nqrzohgjh dqg Fr0ruglqdwlrq= Uhfhqw Ohvvrqv iurp Jdph Wkhru|/�

Mrxuqdo ri Orjlf/ Odqjxdjh dqg Lqirupdwlrq 9/ 4:404<31

^53` Pruulv/ Vwhskhq dqg K|xq Vrqj Vklq +4<<;,1 �Xqltxh Htxloleulxp lq d

Prgho ri Vhoi0Ixo�oolqj Fxuuhqf| Dwwdfnv/� Dphulfdq Hfrqrplf Uhylhz

;;+6,/ 8;:08<:1

^54` Pruulv/ Vwhskhq dqg K|xq Vrqj Vklq +4<<<,1 �Frruglqdwlrq Ulvn dqg

wkh Sulfh ri Ghew/� Zrunlqj Sdshu1

^55` Revwihog/ Pdxulfh +4<<9,= �Prghov ri Fxuuhqf| Fulvhv zlwk Vhoi0

Ixo�oolqj Ihdwxuhv/� Hxurshdq Hfrqrplf Uhylhz 73/ 436:0437:1

^56` Suhhfh/ Gldqqd dqg Grqdog M1 Pxoolqhdx{ +4<<9,1 �Prqlwrulqj/ Ordq

Uhqhjrwldelolw|/ dqg Ilup Ydoxh= Wkh Uroh ri Ohqglqj V|qglfdwhv/�

Mrxuqdo ri Edqnlqj dqg Ilqdqfh 53/ 8::08<61

^57` Udmdq/ Udjkxudp +4<<5,1 �Lqvlghuv dqg Rxwvlghuv= Wkh Fkrlfh ehwzhhq

Lqiruphg dqg Dup*v0Ohqjwk Ghew/� Mrxuqdo ri Ilqdqfh 7:+7,/ 469:0

47331

^58` Udmdq/ Udjkxudp dqg Dqguhz Zlqwrq +4<<8,1 �Fryhqdqwv dqg Froodw0

hudo dv Lqfhqwlyhv wr Prqlwru/� Mrxuqdo ri Ilqdqfh 83+7,/ 4446044791

^59` Uhsxoor/ Udidho dqg Mdylhu Vxduh} +4<<;,1 �Prqlwrulqj/ oltxlgdwlrq/ dqg

vhfxulw| ghvljq/� Uhylhz ri Ilqdqfldo Vwxglhv 44/ 49604;:1

^5:` Zhofk/ Lyr +4<<:,1 �Zk| lv Edqn Ghew VhqlruB D Wkhru| ri Dv|pph0

wu| dqg Fodlp Sulrulw| Edvhg rq Lq xhqfh Frvwv/� Uhylhz ri Ilqdqfldo

Vwxglhv 43+7,/ 4536045691
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