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Devwudfw

Vlqfh lwv wkh fuhdwlrq lq 4<<:/ pruh wkdq 733 Hxurshdq �upv kdyh ehhq olvwhg rq
Hxur1QP/ wkh flufxlw ri vwrfn h{fkdqjhv wdujhwhg dw wkh �qdqflqj ri lqqrydwlyh �upv
lq kljk0whfk lqgxvwulhv1 Zh froohfw d xqltxh gdwdedvh iurp wkh olvwlqj survshfwxvhv dqg
dqqxdo uhsruwv ri wkhvh �upv1 Zh fkdudfwhul}h wkhlu rzqhuvkls dqg �qdqfldo vwuxfwxuhv/
dqg wkhlu hfrqrplf dfwlylw|1 Zh vkrz wkh h{lvwhqfh ri vljql�fdwlyh khwhurjhqhlw| dfurvv
�upv dqg dfurvv wkh qdwlrqdo vhjphqw ri wkh Hxur1QP flufxlw1 Vxfk gl�huhqfhv shuvlvw
dovr zkhq zh vwxg| wkh uhodwlrqvkls ehwzhhq yhqwxuh fdslwdo dqg wkh jrlqj0sxeolf sur0
fhvv1 Zh frqfoxgh wkdw Hxur1QP lv idu iurp surylglqj d sdq0Hxurshdq vwrfn pdunhw
iru lqqrydwlyh/ kljk0jurzwk frpsdqlhv1

MHO Fodvvl�fdwlrq qxpehuv= J43/ J57/ J65/ R49/ R651

Nh|zrugv= LSRv1 Lqqrydwlrq1 Yhqwxuh fdslwdo1 Hxur1QP1 Vwduw0xsv1

Vhqg fruuhvsrqghqfh wr Odxud Erwwd}}l ru Pdufr Gd Ulq/ LJLHU/ yld Vdodvfr 8/ 53469 Plodqr

+Lwdo|,1 Skrqh= .6<3508;6916659> Id{ .6<3508;69166351 H0pdlo= odxud1erwwd}}lCxql0erffrql1lw/

pdufr1gdulqCxql0erffrql1lw1
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Wkh delolw| wr hqfrxudjh dqg vxvwdlq lqqrydwlrq lv wkh rqh ri wkh pdlq vrxufhv ri hfrqrplf

jurzwk1 Lq wkh odvw ghfdgh/ wkh lqfuhdvlqjo| udslg sdfh ri lqqrydwlrq kdv vxevwdqwldoo|

frqwulexwhg wr wkh vwurqj frpshwlwlyhqhvv ri wkh X1V1 hfrqrp|1 Pdq| hfrqrplvwv/ exvlqhvv

ohdghuv/ dqg srolf|0pdnhuv kdyh srlqwhg wr wkh uroh ri wkh vwrfn pdunhw dqg ri yhqwxuh fdslwdo

dv nh| hohphqwv ri wkh X1V1 vxffhvv +vhh iru h{dpsoh Eodfn dqg Jlovrq +4<<;,,1 Plfkhodffl

dqg Vxduh} +5333, r�hu dq hohjdqw irupdol}dwlrq ri wkh olqn ehwzhhq exvlqhvv fuhdwlrq dqg

wkh vwrfn pdunhw/ dqg hpskdvl}h wkh frpsohphqwdu| uroh ri vwrfn h{fkdqjhv dqg yhqwxuh

fdslwdo1 Lq wklv ylhz/ yhqwxuh fdslwdo lv qrw vlpso| d vrxufh ri �qdqfh/ exw dovr dq lqvwlwxwlrq

deoh wr vhohfw dqg vxssruw ydoldqw hqwuhsuhqhxuv dqg surplvlqj surmhfwv1 Hxursh lv riwhq

frqvlghuhg dv d srodu fdvh wr wkdw ri wkh X1V1/ zlwk lwv lppdwxuh yhqwxuh fdslwdo lqgxvwu|

dqg lwv vwrfn h{fkdqjhv krvwloh wr lqqrydwlyh �upv zlwk kljk jurzwk srwhqwldo exw d vkruw

klvwru| +vhh Hxurshdq Frpplvvlrq +4<<7/ 4<<;,,1 Sdjdqr/ U�rhoo/ dqg ]hfkqhu +4<<<,/ iru

lqvwdqfh/ �qg wkdw Dphulfdq vwrfn h{fkdqjhv dwwudfw pdq| pruh olvwlqjv iurp �upv douhdg|

olvwhg deurdg wkdq Hxurshdq vwrfn h{fkdqjhv1

Wkh rshqlqj ri d Hxurshdq flufxlw ri vwrfn h{fkdqjhv dlphg dw dwwudfwlqj lqqrydwlyh

frpsdqlhv lq kljk0jurzwk lqgxvwulhv lv gudpdwlfdoo| fkdqjlqj wkh slfwxuh1 Wkh flufxlw kdv

ehhq qdphg Hxur1QP/ zkhuh QP vwdqgv iru *qhz pdunhwv* iru htxlw| fdslwdo1 Hxur1QP

rshqhg lq 4<<:/ zkhq Iudqnixuw*v Qhxhu Pdunw dqg wkh Hxur1QP pdunhwv ri Eux{hoohv dqg

Dpvwhugdp vwduwhg wkhlu dfwlylw| dqg mrlqhg Sdulv* Qrxyhdx Pdufk�h/ zklfk kdg rshqhg

lq 4<<91 Lq 4<<< Plodq*v Qxryr Phufdwr frpsohwhg wkh flufxlw1 Vlqfh lwv lqfhswlrq wr

Iheuxdu| 5333 wkh Hxur1QP flufxlw kdv doorzhg 69; �upv wr olvw dqg udlvh 47 eloolrq hxurv1

Dw wkh vdph wlph wkh �rz ri prqh| iurp yhqwxuh fdslwdo ixqgv lqwr Hxurshdq �upv kdv

pxvkurrrphg/ uhdfklqj 58 eloolrq hxurv lq 4<<<�d �yhirog lqfuhdvh ryhu wkh hduo| 4<<3v1

Lq wklv sdshu/ zh surylgh wkh �uvw frpsuhkhqvlyh dqdo|vlv/ wr wkh ehvw ri rxu nqrzohgjh/

ri wkh h�hfwv ri wkh rshqlqj ri Hxur1QP rq wkh �qdqflqj ri Hxurshdq lqqrydwlyh vwduw0xsv1

Zh vwduw iurp wkh frqvlghudwlrq wkdw lqqrydwlyh/ hqwuhsuhqhxuldo �upv duh w|slfdoo| fuhglw

frqvwudlqhg1 Wkh| gr qrw srvvhvv froodwhudol}deoh dvvhwv/ vlqfh wkh| pdlqo| uho| rq lqwdqjl0

eohv1 Wkh| gr qrw kdyh dq delolw| wr vhoi0�qdqfh wkhpvhoyhv/ vlqfh wkh| riwhq qhhg |hduv ri

frvwo| uhvhdufk dqg ghyhorsphqw ehiruh ehfrplqj deoh wr jhqhudwh vljql�fdqw uhyhqxhv1 Qru

duh wkh| deoh wr edqn rq wkhlu uhsxwdwlrq/ ehlqj |rxqj dqg qrw |hw hvwdeolvkhg1 Hyhq zkhq

wkh| fdq dffhvv edqn fuhglw/ hqwuhsuhqhxuldo vwduw0xsv hqg xs sd|lqj h{wuhpho| kljk lqwhuhvw

udwhv1 Khqfh �qdqflqj frqvwudlqwv frqvwlwxwh d srzhuixo eduulhu wr hqwuhsuhqhxuvkls1

Wkh srvvlelolw| wr udlvh ulvn fdslwdo gluhfwo| iurp wkh vwrfn pdunhw pd| wkhq r�hu d

yldeoh vroxwlrq wr wkh sureohp1 Ilupv zklfk pdqdjh wr frqylqfh lqyhvwruv ri srvvhvvlqj d

vxevwdqwldo jurzwk srwhqwldo pd| udlvh htxlw| �qdqfh dqg wkxv ryhufrph fuhglw frqwudlqwv
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ru rewdlq �qdqfh pruh fkhdso| wkdq wkurxjk wkh fuhglw fkdqqho1

Zh irfxv rxu dqdo|vlv rq wkh h�hfwv ri wkh rshqlqj ri wkh Hxur1QP flufxlw rq wkh

�qdqflqj ri lqqrydwlyh �upv/ dqg rq wkh uroh ri yhqwxuh fdslwdolvwv lq �qdqflqj �upv olvwhg

rq Hxur1QP1 Zh dvn irxu txhvwlrqv= +4, Krz gr wkhvh �upv xvh wkh surfhhgv wkh| udlvh

iurp vhoolqj htxlw| wr wkh sxeolfB +5, Zkdw ghwhuplqhv wkh olnholkrrg ri uhfhlylqj yhqwxuh

fdslwdo �qdqflqjB +6, Gr yhqwxuh0edfnhg �upv ehkdyh gl�huhqwo| iurp rwkhu �upvB +7,

Krz grhv olvwlqj d�hfw �upv* rzqhuvkls vwuxfwxuhB

Rxu uhvxowv duh txlwh vxusulvlqj1 Zh vwduw e| grfxphqwlqj d vljql�fdqw khwhurjhqhlw|

dprqj �upv olvwhg rq wkh gl�huhqw eudqfkhv ri wkh Hxur1QP flufxlw�lq sduwlfxodu ehwzhhq

wkrvh olvwhg rq wkh wzr odujhvw pdunhwv/ wkh Qrxyhdx Pdufk�h dqg wkh Qhxhu Pdunw1 Pruh

pdwxuh dqg whfkqrorjlfdoo| ohvv lqqrydwlyh lqgxvwulhv duh pruh uhsuhvhqwhg rq wkh Iuhqfk

pdunhw/ zkloh ;3( ri wkh �upv olvwhg rq wkh Jhupdq pdunhw ehorqj wr rqo| �yh kljk0whfk

lqgxvwulhv1 Ilupv olvwhg rq wkh Jhupdq pdunhw duh vpdoohu/ |rxqjhu/ dqg ohvv ohyhudjhg1

Wkh uroh ri yhqwxuh fdslwdo �qdqflqj dovr gl�huv ehwzhhq wkh wzr pdunhwv1 Dprqj wkh �upv

olvwhg rq wkh Jhupdq pdunhw/ wkrvh zklfk h{sruw pruh�zklfk zh wdnh dv sur{| iru ehlqj

rxwzdug rulhqwhg dqg vwudwhjlfdoo| djjuhvvlyh�lqfuhdvh wkhlu olnholkrrg ri uhfhlylqj yhqwxuh

fdslwdo1 Rq wkh frqwudu|/ wkh suhvhqfh ri d yhqwxuh fdslwdolvwv grhv qrw vhhp wr d�hfw wkh

�qdqfldo vwuxfwxuh ri Iuhqfk �upv1 Iru wkhvh/ yhqwxuh fdslwdo lq�xhqfhv wkh prvw lpsruwdqw

vwudwhjlf ghflvlrq= zkhq wr jhw olvwhg1

Wkh uhpdlqghu ri wkh vwxg| lv dv iroorzv1 Vhfwlrq 4 uhodwhv rxu dqdo|vlv wr wkh h{lvwlqj

olwhudwxuh rq wkh jrlqj0sxeolf ghflvlrq e| lqqrydwlyh �upv dqg rq krz yhqwxuh fdslwdo d�hfwv

wkh ehkdylru ri lqqrydwlyh vwduw0xsv zklfk hyhqwxdoo| jhw olvwhg1 Vhfwlrq 5 ghvfulehv wkh

Hxur1QP flufxlw ri vwrfn h{fkdqjhv/ dqg glvfxvvhv rxu gdwdvhw1 Vhfwlrq 6 suhvhqwv rxu

uhvxowv/ dqg Vhfwlrq 7 frqfoxghv1
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Wkhuh duh wzr vwudqgv ri olwhudwxuh zklfk rxu vwxg| uhodwhv wr1 Wkh �uvw frqfhuqv wkh

ghflvlrq wr jr sxeolf e| lqqrydwlyh/ hqwuhsuhqhxuldo �upv/ wkh vhfrqg wkh h�hfw ri yhqwxuh

fdslwdo �qdqflqj rq �upv* vwudwhjlf fkrlfhv1

Wkh jrlqj0sxeolf surfhvv lv d fuxfldo lvvxh lq frusrudwh �qdqfh1 Wkh delolw| wr udlvh

prqh| gluhfwo| iurp wkh pdunhw uhsuhvhqwv dq lpsruwdqw rssruwxqlw| iru d �up/ dqg wkh

frqvhtxhqfhv ri rshqlqj xs lwv rzqhuvkls wr glvshuvhg vkduhkroghuv duh pdqlirog1 Wkh

5



lqwhuhvw ri �qdqfldo hfrqrplvwv lq wkh surfhvv ri Lqlwldo Sxeolf R�hulqj +LSR, dqg rq lwv

fdxvhv dqg frqvhtxhqfhv kdv juhdwo| ghyhorshg rqo| ryhu wkh odvw ghfdgh/ iroorzlqj wkh

lqfuhdvlqj uhohydqfh ri LSRv1 Wkh zdyh ri sulydwl}dwlrqv vwduwhg gxulqj wkh 4<;3v lq wkh

XN kdv frqwlqxhg wkurxjkw wkh 4<<3v/ wxuqlqj sxeolf pdq| odujh frpsdqlhv1 Ryhu wkh 4<<3v

vhyhudo idfwruv kdyh idyruhg dq lqfuhdvh ri wkh qxpehu ri olvwhg �upv lq prvw frxqwulhv1

Dw wkh vdph wlph/ wkh vxffhvv ri wkh Qdvgdt lq wkh X1V1 kdv pdgh htxlw| �qdqflqj

srvvleoh wr pdq| lqqrydwlyh vwduw0xsv1

Ghvslwh lwv hpslulfdo uhohydqfh/ uhodwlyho| olwwoh wkhruhwlfdo uhvhdufk kdv h{soruhg wkh

hfrqrplfv ri wkh jrlqj0sxeolf surfhvv1 Wkh h{lvwlqj sdshuv irfxv rq wkh frvwv dqg ehqh�wv

ri dq LSR iurp wkh shuvshfwlyh ri frqwuroolqj vkduhkroghuv1�

Rqh dssurdfk lv edvhg rq wkh lqfrpsohwhqhvv ri frqwudfwv dqg lwv frqvhtxhqfhv rq

frusrudwh frqwuro1 Iru lqvwdqfh/ ]lqjdohv +4<<8, mxvwl�hv LSRv rq wkh jurxqg wkdw wkh| udlvh

wkh edujdlqlqj srzhu ri lqfxpehqw pdqdjhuv ylv0�d0ylv srwhqwldo lqyhvwruv zkhq wkh iruphu

ghulyh sulydwh ehqh�wv iurp frqwuro ryhu wkh frpsdq|1 Li vshfl�f lqyhvwphqwv duh lpsruwdqw

wr pdnh d �up frpshwlwlyh/ wkhq dq LSR pd| sod| d ehqh�fldo ixqfwlrq/ e| surwhfwlqj

pdqdjhuldo glvfuhwlrq dqg hqkdqflqj lqfhqwlyhv1 Erowrq dqg yrq Wkdgghq +4<<;, vwuhvv

lqvwhdg wkh wudgh0r� ehwzhhq sruwirolr glyhuvl�fdwlrq dqg rzqhuvkls glvshuvlrq fdxvhg e|

dq LSR1

Dq dowhuqdwlyh dssurdfk lv edvhg rq wkh h�hfwv ri wkh glvforvxuh ri lqirupdwlrq wr wkh

pdunhwv1 Fkhppdqxu dqg Ixojklhul +4<<<,/ iru lqvwdqfh/ dvn dw zkdw vwdjh ri lwv olih vkrxog

d frpsdq| jr sxeolf1 Wkh rswlpdo wlplqj lv ghwhuplqhg dv wkh uhvxow ri d wudgh0r� ehwzhhq

vhoolqj wr d ulvn0dyhuvh lqyhvwru�wkxv sd|lqj d ulvn suhplxp�ru wr wkh sxeolf�gxsolfdwlqj

wkh frvw ri surgxflqj lqirupdwlrq exw jdwkhulqj pruh ri lw1 Wkh| suhglfw wkdw �upv lq kljk0

whfk lqgxvwulhv vkrxog jr sxeolf dw d uhodwlyho| odwhu vwdjh vlqfh lqirupdwlrq derxw wkhp lv

pruh frvwo| wrrujdql}h wkdq iru �upv lq pruh pdwxuh lqgxvwulhv1 Sdjdqr dqg U�rhoo +4<<;,

h{dplqh wkh h�hfwv ri LSRv rq surgxfw pdunhwv/ frqvlghulqj wkh h�hfwv rq pdqdjhuldo

lqfhqwlyhv dqg surgxfw pdunhwv vslooryhuv ri wkh ghflvlrq wr jr sxeolf1

Rqo| uhfhqwo| wkh shfxoldu ihdwxuhv ri wkh jrlqj0sxeolf ghflvlrq e| idvw0jurzlqj/ lqqryd0

wlyh vwduw0xsv kdyh ehhq wdnhq lqwr dffrxqw1 Doohq dqg Jdoh +4<<<, irfxv rq wkh h{wuhph

xqfhuwdlqw| wkdw fkdudfwhul}hv vxfk �upv/ zklfk lv uh�hfwhg e| d vxevwdqwldo glyhuvlw| ri

rslqlrqv derxw �upv* �qdqfldo survshfwv1 Vxfk glyhuvlw| lv w|slfdo lq hfrqrplhv zkhuh wkh

udslg sdfh ri whfkqrorjlfdo surjuhvv pdnhv lw gl�fxow wr irup d frqvhqvxv rq zklfk whfk0

qrorj|/ vwdqgdug/ ru vwudwhjlf dssurdfk zloo hyhqwxdoo| vxffhhg1 Vlqfh lq d pdunhw wkhuh
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duh lqghhg dozd|v vrph lqyhvwruv zloolqj wr �qdqfh +ulvn|, lqqrydwlyh �upv/ d edqn wdnhv d

vlqjoh ylhz rq wkh ixwxuh ri dq lqgxvwu|/ dqg zloo dwwudfw rqo| wkh ghsrvlwv ri wkrvh vdyhuv

zkr djuhh zlwk lw1 Dv d uhvxow/ lq edqn edvhg hfrqrplhv/ vrph �upv zloo h{shulhqfh fuhglw

udwlrqlqj/ pdnlqj pdunhwv pruh h�hfwlyh dw �qdqflqj lqqrydwlyh �upv lq vxfk d vfhqdulr12

Vxeudkpdq|dp dqg Wlwpdq +4<<<, frqvlghu krz wkh frvwv dqg ehqh�wv ri jdwkhulqj

lqirupdwlrq d�hfw �upv* ghflvlrq wr jr sxeolf1 Wkh| vkrz wkdw zkhq lqyhvwruv fdq jdwkhu

lqirupdwlrq zklfk lv xvhixo iru wdnlqj vwudwhjlf ghflvlrqv dw d vx�flhqwo| orz frvw/ �upv

kdyh dq lqfhqwlyh wr jr sxeolf vlqfh wkh| fdq xvh lqirupdwlrq frqyh|hg e| wkh vwrfn sulfh

wr wdnh vwudwhjlf ghflvlrqv1 LSRv wkxv jlyh ulvh wr d srvlwlyh h{whuqdolw|/ vlqfh wkh vl}h ri wkh

vwrfn pdunhw orzhuv wkh frvw ri jdwkhulqj lqirupdwlrq/ lq d idvklrq vlplodu wr wkh prgho ri

Sdjdqr +4<<6,1

Pdnvlprylf dqg Slfkohu +5333, vwxg| lqvwhdg wkh frvwv ri lqirupdwlrq glvforvxuh1 Dq

LSR lv frvwo| iru dq hqwuhsuhqhuldo �up vlqfh lw lpsolhv uhohdvlqj wr wkh pdunhw vwudwhjlf

lqirupdwlrq zklfk pd| ehqh�w ulydov1 Rq wkh rwkhu kdqg/ dq LSR pd| surylgh hqrxjk

�qdqfldo pxvfoh wr dffhohudwh lqyhvwphqwv dqg h{sdqg pdunhw vkduh txlfno| hqrxjk wr hv0

wdeolvk lwvhoi dv pdunhw ohdghu1 Wklv wudgh0r�/ zklfk ghshqgv rq wkh ihdwxuhv ri erwk wkh

�qdqfldo dqg surgxfw pdunhwv/ ghwhuplqhv li dqg zkhq dq hqwuhsuhqhxuldo �up zloo fkrrvh

wr jr sxeolf1

Wkhvh sdshuv vkrz wkdw wkh srvvlelolw| wr wds htxlw| pdunhwv pd| juhdwo| hqkdqfh

wkh jurzwk survshfwv ri hqwuhsuhqhxuldo �upv lq whfkqrorjlfdo lqgxvwulhv/ dqg lghqwli| wkh

lqirupdwlrqdo dqg whfqrorjlfdo ihdwxuhv zklfk vkrxog d�hfw wkh jrlqj0sxeolf ghflvlrq1 Rq

wkh hpslulfdo vlgh ihz vwxglhv kdyh ghdow zlwk wkh ghwhuplqdqwv ri LSRv dqg zlwk wkh

frqvhtxhqfhv ri jrlqj0sxeolf rq �up ehkdylru1 Wkh prvw qrwdeoh h{fhswlrq lv Sdjdqr/

Sdqhwwd dqg ]lqjdohv +4<<;,1 Wkh| �qg wkdw Lwdoldq frpsdqlhv zklfk zhqw sxeolf lq wkh

4<;3v glg vr pruh wr udlvh fkhds htxlw| �qdqfh dqg wr uhedodqfh wkhlu fdslwdo vwuxfwxuh diwhu

d shulrg ri lqwhqvh jurzwk wkdq wr �qdqfh ixwxuh jurzwk1 Eodvv dqg \dihk +5333, orrn pruh

forvho| dw wkh LSR ghflvlrqv ri +Lvudhol dqg Gxwfk, kljk0whfk �upv/ dqg �qg wkdw wkh frvwv

ri olvwlqj rq Qdvgdt duh pruh wkdq r�vhw e| lwv ehqh�wv/ zklfk frqvlvw ri sxeolflw| dqg d

udps wr XV surgxfw pdunhwv1

Pdq| ri wkh hqwuhsuhqhxuldo �upv zklfk jr sxeolf uho| rq yhqwxuh fdslwdo �qdqflqj lq

wkh lqlwldo vwdjhv ri wkhlu olih1 Lw lv wkhq qdwxudo wr dvn zkdw h�hfwv wkh edfnlqj ri yhqwxuh

fdslwdo pd| kdyh rq erwk wkh ghflvlrq wr jr sxeolf dqg wkh vwudwhj| ri yhqwxuh0edfnhg �upv

2� *�|ih@|�hi �@t _i�i*LTi_ L? �L� �?uLh4@|�L? _�tU*Lt�hi @giU|t |�i @M�*�|) Lu M@?!t @?_ 4@h!i|t |L
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zklfk jhw olvwhg1 Dq hpslulfdo olwhudwxuh rq wkhvh lvvxhv kdv ehhq ghyhorslqj1

Ohuqhu +4<<7, dqdo|}hv krz yhqwxuh fdslwdo d�hfwv �upv* jrlqj0sxeolf ghflvlrqv/ vkrzlqj

wkdw yhqwxuh fdslwdolvwv wdnh �upv sxeolf zkhq htxlw| ydoxdwlrqv duh dw wkhlu shdnv1 Jrpshuv

+4<<9, vkrzv wkdw |rxqj yhqwxuh fdslwdolvwv wdnh frpsdqlhv sxelf hduolhu dqg dw orzhu

sulfhv wkdq hvwdeolvkhg yhqwxuh fdslwdolvwv lq rughu wr hvwdeolvk d uhsxwdwlrq dqg vxffhvvixoo|

udlvh fdslwdo iru qhz ixqgv1 Phjjlqvrq dqg Zhlvv +4<<4, vkrz wkdw yhqwxuh0qedfnhg �upv

h{shulhqfh d orzhu xqghusulflqj wkdq rwkhu �upv/ d uhvxow frq�uphg e| Eudy dqg Jrpshuv

+4<<:,1

D gl�huhqw/ dqg pruh uhfhqw/ vwudqg ri wklv olwhudwxuh orrnv dw wkh h�hfw ri yhqwxuh

fdslwdo �qdqflqj rq �upv* surgxfw pdunhw vwudwhj|1 Nruwxp dqg Ohuqhu +4<<;, �qg wkdw

yhqwxuh fdslwdo kdv ehhq sduwlfxoduo| vxffhvvixo lq wkh X1V1 lq vxvwdlqlqj wkh lqqrydwlrq

udwh ri vwduw0xsv1 Khoopdqq dqg Sxul +5333d/e, xvh vxuyh| gdwd rq Vlolfrq Ydooh| vwduw0xsv

wr h{soruh gl�huhqfhv lq wkh vwudwhj| ri +sxeolf dqg sulydwh, �upv zklfk uhfhlyh ru qrw

yhqwxuh fdslwdo �qdqflqj1 Wkh| �qg wkdw lqqrydwru �upv duh pruh olnho| wr dwwudfw yhqwxuh

fdslwdo/ dqg wkdw yhqwxuh0edfnhg �upv duh idvwhu wr eulqj wkhlu surgxfwv wr wkh pdunhw/

hvshfldoo| li wkh| duh lqqrydwruv1 Pruhryhu/ wkh| �qg wkdw yhqwxuh0edfnhg �upv uhsodfh

wkhlu irxqghuv dv FHRv pruh riwhq dqg pruh txlfno| wkdq rwkhu vwduw0xsv/ hvshfldoo| zkhq

wkh| duh h{shulhqflqj gl�fxow wlphv1

Wkh rshqlqj lq Hxursh ri qhz vwrfn h{fkdqjhv wdujhwhg dw �upv zlwk kljk0jurzwk

srwhqwldo lq kljk0whfk/ lqqrydwlyh vhfwruv wkxv fuhdwhv d qhz dqg xqh{soruhg wrslf wr vwxg|1

Rxu vwxg| r�huv wkh �uvw frpsuhkhqvlyh dqdo|vlv ri wkh h�hfwv ri wkh rshqlqj ri wkh Hxur1QP

flufxlw/ dqg frqwulexwhv erwk wr wkh olwhudwxuh rq wkh jrlqj0sxeolf ghflvlrq ri lqqrydwlyh/

hqwuhsuhqhxuldo �upv dqg wr wkh olwhudwxuh rq wkh h�hfwv ri yhqwxuh fdslwdo �qdqflqj rq �up

vwudwhj|1

Zh irfxv rq wkuhh nh| lvvxhv1 Wkh �uvw lv zkhwkhu wkh rshqlqj ri vwrfn h{fkdqjhv wdu0

jhwhg dw lqqrydwlyh/ hqwuhsuhqhxuldo �upv fuhdwhv d qhz �qdqflqj fkdqqho deoh wr ryhufrph

fuhglw frqvwudlqwv1 Wkh vhfrqg lv zkhwkhu yhqwxuh fdslwdo sod|v d uroh lq eulqjlqj lqqrydwlyh

frpsdqlhv wr wkh vwrfn pdunhw/ dqg lq d�hfwlqj wkhlu ehkdylru1 Wkh wklug lvvxh lv krz gr

LSRv d�hfw wkh hyroxwlrq ri wkh rzqhuvkls vwuxfwxuh ri whfkqrorjlfdo �upv1

Wzr uhfhqw vwxglhv duh forvho| uhodwhg wr rxu rzq/ vlqfh wkh| orrn dw wkh h�hfw ri wkh

rshqlqj ri wkh Qhxhu Pdunw rq wkh jrlqj0sxeolf surfhvv1 Nxnlhv +5333, dvnv zkhwkhu

wkh dgrswlrq ri wljkw glvforvxuh uhtxluhphqwv d�hfwv wkh jrlqj0sxeolf ghflvlrq1 Lq d furvv

vhfwlrq ri 75 frxqwulhv/ kh �qgv d srvlwlyh fruuhodwlrq ehwzhhq wkh rshqlqj ri wljkw0glvforvxuh

pdunhwv/ vxfk dv wkh Qhxhu Pdunw/ dqg wkh qxpehu ri LSRv1 Kh wkhq xvhv gdwd iurp wkh

olvwlqj survshfwxvhv dqg iurp wkh Krsshqvwhgw gdwdedvh ri Jhupdq lqgxvwuldo �upv wr vwxg|
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zkhwkhu olvwlqj uhtxluhphqwv kdyh dq h�hfw rq wkh ghflvlrq ri lqqrydwlyh/ U)G lqwhqvlyh/

�upv wr jr sxeolf1 Kh �qgv d srvlwlyh fruuhodwlrq/ exw zlwkrxw lghqwli|lqj d fohdu fdxvdo

uhodwlrqvkls h�hfw1 Ilvfkhu +5333, ghyhorsv d survshfwxv0edvhg gdwdedvh ri �upv jrqh sxeolf

rq wkh Qhxhu Pdunw dqg dqdo|}hv wkh ghwhuplqdqwv ri wkhlu LSRv xvlqj d frqwuro vdpsoh

iurp wkh Krsshqvwhgw gdwdedvh1 Kh �qgv wkdw �upv jr sxeolf rq wkh Qhxhu Pdunw diwhu

kdylqj lqyhvwhg khdylo| lq U)G dqg fdslwdo htxlsphqw1 Kh wkhq dqdo|}hv wkh srvw0LSR

hyroxwlrq ri rzqhuvkls/ �qglqj wkdw hqwuhsuhqhxuv dqg yhqwxuh fdslwdolvw uhwdlq frqwuro

diwhu wkh frpsdq| kdv jrqh sxeolf�dqg hyhq vwuhqjwkhq wkhlu uhodwlyh srzhu rq wkh erdug1

Rxu vwxg| gl�huv iurp wkhvh wzr lq d qxpehu ri uhvshfwv1 Iluvw/ qrqh ri wkhvh vwxglhv

xvhv h{ srvw lqirupdwlrq rq �upv/ zkloh zh froohfw lqirupdwlrq qrw rqo| iurp survshfwxvhv

exw dovr iurp �upv* dqqxdo uhsruwv iru doo |hduv diwhu wkh LSR1 Wklv jlyhv xv wkh delolw| wr

fkhfn krz wkh jrlqj0sxeolf surfhvv d�hfwv �upv* vwudwhjlhv1 Vhfrqg/ zh surylgh wkh �uvw

frpsuhkhqvlyh vwxg| ri wkh Hxur1QP flufxlw/ lqfoxglqj lq rxu vdpsoh LSRv iurp irxu ri wkh

�yh h{fkdqjhv phpehuv ri wkh flufxlw1 Wklv doorzv xv wr gudz pruh jhqhudo frqfoxvlrqv rq

wkh h�hfwv ri wkh rshqlqj ri Hxur1QP/ dqg dovr wr ghwhfw lqwuljxlqj gl�huhqfhv dfurvv lwv

qdwlrqdo frpsrqhqwv1 Wklug/ zh fkrrvh qrw wr vwxg| wkh ghwhuplqdqwv ri Hxur1QP LSRv

edvhg rq dydlodeoh gdwdedvhv ri Hxurshdq pdqxidfwxulqj �upv/ ehfdxvh zh gr qrw frqvlghu

wkhp uhsuhvhqwdwlyh ri wkh w|sh ri �upv zklfk frxog dlp dw d olvwlqj rq Hxur1QP1 Iru

h{dpsoh/ wkh Krsshqvwhgw gdwdedvh lv vwurqjo| eldvhg wrzdugv odujh dqg hvwdeolvkhg �upv/

qrw fhuwdlqo| wkh w|sh zklfk zrxog srwhqwldoo| olvw rq Hxur1QP1 Zh duh fxuuhqwo| lq wkh

surfhhvv ri lghqwli|lqj d uholdeoh frqwuro vdpsoh zklfk zh sodq wr xvh lq dq h{whqvlrq ri wklv

sdshu1

2 A�i ,�hL��� ��hU��|

Wkh Hxur1QP +kwws=22zzz1hxurqp1frp, flufxlw ri vwrfn h{fkdqjhv wdujhwhg dw *|rxqj/ lqqr0

ydwlyh frpsdqlhv zlwk kljk0jurzwk srwhqwldo* zdv fuhdwhg lq Dsulo 4<<: zlwk wkh rshqlqj ri

wkuhh qhz pdunhwv dw wkh vwrfn h{fkdqjhv ri Iudqnixuw +Qhxhu Pdunw,/ Eux{hoohv +Hxur1QP

Eux{hoohv, dqg Dpvwhugdp +Hxur1QP Dpvwhugdp,/ zklfk mrlqhg wkh Qrxyhdx Pdufk�h ri

wkh Sdulv Erxuvh/ rshq vlqfh Pdufk 4<<91 Lq Mxqh 4<<< wkh Qxryr Phufdwr ri wkh Plodq

Eruvd frpsohwhg wkh udqnv ri wkh flufxlw1 Zkloh hdfk pdunhw lv uhjxodwhg e| wkh orfdo vwrfn

h{fkdqjh/ frruglqdwlrq dprqj wkh flufxlw phpehuv kdv hqvxuhg d udwkhu krprjhqhrxv uhj0

xodwru| iudphzrun1 Wdeoh 4 vxppdul}hv wkh pdlq uhjxodwlrqv iru hdfk ri wkh �yh pdunhwv1

Wkhvh uxohv duh txlwh gl�huhqw iurp wkrvh ri wudglwlrqdo vwrfn h{fkdqjhv/ dqg duh ghylvhg
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vr dv wr doorz olvwlqj e| �upv zklfk kdyh jrrg jurzwk survshfwv/ exw duh qrw |hw hvwdeolvkhg=

Dq djh ri dw ohdvw wkuhh |hduv lv uhtxluhg exw hdfk vwrfn h{fkdqjh kdv wkh glvfuhwlrqdu|

srzhu wr dgplw |rxqjhu �upv li wkhlu sur�wdelolw| survshfwv duh jrrg hqrxjk1 Pruhryhu/

qr plqlpxp vl}h�phdvxuhg e| dvvhwv�lv uhtxluhg/ qru d suryhq wudfn uhfrug lq whupv ri

uhyhqxhv ru sur�wv1 Dw ohdvw rqh vsrqvru +ru pdunhw pdnhu,/ zklfk pxvw eh d uhjxodwhg

lqyhvwphqw edqnhu/ pxvw lqwurgxfh wkh �up wr wkh pdunhw/ jxlglqj lw wkurxjk wkh dgplvvlrq

surfhvv1 Dw ohdvw d �iwk ri wkh vkduhkroghuv fdslwdo pxvw eh �rdwhg dw LSR/ dqg dw ohdvw kdoi

ri lw pxvw frqvlvw ri qhzo| lvvxhg vkduhv/ vr dv wr hqvxuh wkdw wkh LSR lv qrw d *vhoo0r�* e|

wkh rzqhuv exw h�hfwlyho| frqwulexwhv wr �qdqflqj wkh frpsdq|1 Pruhryhu/ d orfn0lq uxoh

eduv lqfxpehqw vkduhkroghuv wr vhoo vkduhv diwhu wkh LSR iru d shulrg ri dw ohdvw vl{ prqwkv1

Lq rughu wr hqvxuh oltxlglw|/ �upv olvwhg rq Hxur1QP duh uhtxluhg wr lvvxh htxlw| zruwk dw

ohdvw 8 ploolrq hxur1 Vlqfh wkh plqlpxp suh0LSR vkduhkroghuv* htxlw| pxvw dw ohdvw uhdfk

418 ploolrq hxur/ lw phdqv wkdw frpsdqlhv duh h{shfwhg wr vxevwdqwldoo| udlvh wkhlu htxlw|

edvh e| jrlqj0sxeolf1

Wdeoh 4 dovr vkrzv wkdw wkh Qhxhu Pdunw kdv vrphzkdw pruh vwulqjhqw uxohv wkdq wkh

rwkhu pdunhwv/ vlqfh lw uhtxluhv qrw rqo| sxeolfdwlrqv ri d ghwdlohg olvwlqj survshfwxv/ exw

dovr pdqgdwhv lw wr eh lq Hqjolvk/ dqg uhtxluhv sxeolfdwlrq ri txduwhuo| uhsruwv dqg dq

dqqxdo frqihuhqfh zlwk �qdqfldo dqdo|vwv1 Wr Hxur1QP kdv pruh wkdq 733 frpsdqlhv olvwhg

lq Mxqh 5333/ zklfk kdyh udlvhg pruh wkdq 55 eloolrq hxurv wkurxjk wkhlu LSRv1 Prvw ri

wkh frpsdqlhv olvwhg lq hdfk pdunhw duh grphvwlf/ wkrxjk d ihz furvv0erughu olvwlqjv kdyh

dovr rffxuuhg/ dv vkrzq lq Wdeoh 5/ zklfk jlyhv vxppdu| vwdwlvwlfv iru wkh flufxlw1

� A�i #@|@ti|

Zh ghyhors d xqltxh gdwdedvh zklfk frqvlvwv ri lqirupdwlrq iurp �upv* olvwlqj survshf0

wxvhv uhodwlyh wr wkh LSRv zklfk wrrn sodfh xqwlo Iheuxdu| 53331 Zh rewdlqhg wkh olvwlqj

survshfwxvhv lq vhyhudo zd|v1 Iru frpsdqlhv olvwhg rq wkh Qrxyhdx Pdufk�h dqg ri wkh Qhxhu

Pdunw zh grzqordghg wkh survshfwxv iurp wkh zhe vlwh ri wkh h{fkdqjh ru ri wkh frpsdq|1�

Zh wkhq frqwdfwhg e| skrqh/ id{/ dqg h0pdlo doo wkh frpsdqlhv zkrvh survshfwxv zdv qrw

dydlodeoh lq hohfwurqlf irup1 Iru wkh �upv olvwhg rq wkh Dpvwhugdp Hxur1QP zh rewdlqhg

wkh survshfwxvhv e| gluhfwo| frqwdfwlqj wkh frpsdqlhv/ dqg iru wkh �upv olvwhg rq wkh Qxryr

Phufdwr zh skrwrfrslhg wkh survshfwxv dw wkh Plodq Vwrfn H{fkdqjh1 Ryhudoo/ zh froohfwhg

�A�i ThLtTiU|�tit Lu �f UL4T@?�it *�t|i_ L? |�i �L��i@� �@hU��i �ihi T�L|LULT�i_ @| |�i ��� E�L4�
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648 survshfwxvhv rxw ri 668 LSRv zklfk wrrn sodfh lq wkh vdpsoh shulrg1 Zlwk wkh vdph

surfhgxuh zh xvhg iru survshfwxvhv/ zh dovr rewdlqhg iurp prvw �upv wkhlu dqqxdo uhsruwv

iru wkh |hduv iroorzlqj wkh LSR1 Ghvslwh rxu h�ruwv/ zh kdyh ehhq deoh wr rewdlq rqo| rqh

survshfwxv iurp �upv olvwhg rq Hxur1QP Eux{hoohv/ khqfh zh ghflghg wr +whpsrudulo|, gurs

wklv pdunhw iurp wkh vdpsoh xqwlo zh rewdlq prvw ri wkhp1e

Iru hdfk survshfwxv zh frgl�hg pdq| yduldeohv1 Wkh| uhodwh wr d �upv* �qdqfldo shu0

irupdqfh/ lwv rzqhuvkls dqg �qdqfldo vwuxfwxuh/ dqg lwv vhfwrudo vshfldol}dwlrq1 Zh dovr

frgl�hg gdwd rq �upv* lqwhoohfwxdo surshuw| vwudwhj|/ dv uh�hfwhg lq vxfk phdvxuhv dv uh0

oldqfh rq sdwhqwv/ olfhqvhv/ dqg wudghpdunv/ ru wkh qxpehu ri sdwhqw dssolfdwlrqv/ dqg rq

suh0 dqg srvw0LSR surgxfw pdunhw vwudwhj|/ dv uh�hfwhg lq wkh exvlqhvv olqhv dqg surgxfwv

ehiruh dqg diwhu wkh LSR/ ru wkh vkduh ri iruhljq vdohv1 Zh lqwhqghg wr xvh wkhvh yduldeohv

wr fkdudfwhul}h hdfk �up*v vwudwhj| dqg uhodwh lw wr wkh jrlqj0sxeolf ghflvlrq1 Krzhyhu/

wkh qdwxuh ri wkh gdwd pdnhv lw gl�fxow wr xvh wkhp vhqvleo| iru dw ohdvw wkuhh uhdvrqv1

Iluvw/ sdwhqw dssolfdwlrqv wdnh derxw 4; prqwkv wr eh uhohdvhg e| wkh Hxurshdq Sdwhqw

R�fh/ vr zh duh rqo| vwduwlqj wr jhw sdwhqw gdwd iru wkh srvw0LSR shulrg1 Vhfrqg/ zkloh

wkh suh0LSR vwudwhj| lv uhdvrqdeo| zhoo looxvwudwhg lq wkh olvwlqj survshfwxv/ wkh srvw0LSR

vwudwhj|�zklfk zrxog eh ri fuxfldo lqwhuhvw wr xv�fdqqrw eh phdqlqjixo ghulyhg iurp wkh

dqqxdo uhsruwv1 Wklug/ zh odfn krprjhqhlw| ri gdwd iru fuxfldo yduldeohv olnh U)G lqwhqvlw|=

Vrph frpsdqlhv uhsruw wkh U)G hpsor|phqw/ zkloh rwkhuv uhsruw U)G h{shqglwxuh/ exw

qr frpsdq| uhsruwv erwk phdvxuhv dqg pdq| gr qrw uhsruw hlwkhu1 Wkhuhiruh zh frqfoxgh

wkdw zh vkrxog dxjphqw rxu gdwdedvh zlwk d vxuyh| zklfk zh krsh wr eh deoh wr lpsohphqw

lq wkh qhdu ixwxuh1 Ilqdoo|/ zh dovr frgl�hg hdfk frpsdq|*v klvwru| dqg wkh hyroxwlrq ri lwv

rzqhuvkls vwuxfwxuh/ lq sduwlfxodu lq uhodwlrq wr wkh suhvhqfh ri yhqwxuh fdslwdolvwv1

Wkh yduldeohv zh duh jrlqj wr xvh lq rxu dqdo|vlv duh wkh iroorzlqj=

VDPSOH DJH lv wkh djh ri wkh �up +lq prqwkv, dw wkh wlph ri vdpsolqj +Mxqh 5333,

phdvxuhg iurp wkh gdwh ri eluwk ri wkh �up1 Zh hpsor| dv d �up*v uhohydqw gdwh wkh eluwk

qrw lwv gdwh ri lqfrusrudwlrq/ exw wkh hduolhvw gdwh uhfrughg lq wkh �qdqfldo survshfwxv zklfk

vkrzv hylghqfh ri exvlqhvv dfwlylw|1

DJHLSR lv wkh djh ri d �up phdvxuhg iurp lwv gdwh ri eluwk wr wkh gdwh ri lwv olvwlqj rq

wkh vwrfn pdunhw1

WLPH0WR0OLVWLQJ +WWO, lv wkh wlph hodsvhg iurp wkh rshqlqj ri wkh vhjphqw ri wkh

Hxur1QP flufxlw rq zklfk d �up lv olvwhg wr lwv LSR1 Khqfh/ wzr �upv eruq lq wkh vdph
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prqwkv exw olvwhg lq gl�huhqw pdunhwv kdyh wzr gl�huhqw WWO1 Vlqfh doo wkh �upv lq rxu

vdpsoh jr sxeolf/ wkh vwudwhjlf ghflvlrq zh vwxg| lv qrw derxw zkhwkhu jrlqj sxeolf/ exw

zkhq wr gr vr1

YF lv d gxpp| yduldeoh wkdw wdnhv wkh ydoxh 4 li d �up kdv uhfhlyhg yhqwxuh Fdslwdo

�qdqflqj/ dqg 3 rwkhuzlvh1 Zkhq wkh survshfwxv grhv qrw vshfli| wkh lghqwlw| ri irxqghuv

dqg rwkhu vkduhkroghuv zklfk �qdqfhg wkh �up sulru wr wkh LSR zh frqwdfwhg wkh �up*v

lqyhvwru uhodwlrqv ghsduwphqw wr rewdlq vxfk lqirupdwlrq1 Lq fdvh ri grxew rq wkh lghqwlw|

ri yhqwxuh fdslwdo �upv/ zh frqvxowhg wkh gluhfwrulhv ri wkh Hxurshdq Yhqwxuh Fdslwdo

Dvvrfldwlrq dqg ri qdwlrqdo yhqwxuh fdslwdo dvvrfldwlrqv1

ELRWHFQKQRORJ\/ ILQDQFLDO VHUYLFHV/ LQGXVWULDOV/ LQWHUQHW/ LW VHU0

YLFHV/ PDQXIDFWXULQJ/PHGLD ) HQWHUQDLQHPHQW/ PHGWHFK/ VHUYLFHV/

VRIWZDUH/ WHFKQRORJ\/ WHOHFRPPXQLFDWLRQV/ dqg WUDGH duh doo gxpp|

yduldeohv zklfk wdnh wkh ydoxh 4 li wkh �up lv wkh uhodwhg lqgxvwu| uhvshfwlyho|> 3 rwkhuzlvh1

Wkh glylvlrq e| vhfwru kdv ehhq dwwulexwhg wr hdfk �up e| wkh Qhxhu Pdunw iru wkh �upv

olvwhg rq wkdw pdunhw1 Iru wkh Qhxyhdx Pdufk�h zh kdyh pdsshg wkh DSH2QDI Frgh wr

wkh vhfwru glylvlrq ri wkh Qhxhxu Pdunhw1

YF lv d gxpp| wkd wdnhv wkh ydoxh 4 li d �up kdv uhfhyhlg yhqwxuh fdslwdo> 3 rwkhu0

zlvh1 Zh kdyh lghqwl�hg wkhvh wzr fodvvhv ri �upv iurp wkhlu survshfwxvhv dqg e| gluhfwo|

lqwhuylhzlqj wkh �upv zkhq qhfhvvdu|1

Wkh vx�{ +LSR, lqglfdwhv wkdw d yduldeoh lv phdvxuhg dw wkh gdwh ri wkh LSR1

DVVHWV lv fxuuhqw wrwdo dvvhw1

GHEW lv wkh vxp ri frpphufldo dqg �qdqfldo ghew1

GHEW wr EDQNV lv +vkruw0 dqg orqj0whup, ghew ylv0�d0ylv edqnv1

HTXLW\ lv wrwdo vkduhkroghu htxlw|1

HELW lv hduqlqj ehiruh lqwhuhvw dqg wd{hv1

FDSH[ lv fdslwdo h{shqglwxuh/ l1h1 lqyhvwphqw lq wdqjleoh dqg lqwdqjleoh �{hg dvvhwv1

URD lv HELW ryhu DVVHWV1

G2D lv GHEW glylghg e| DVVHW1

H2D lv HTXLW\ glylghg e| DVVHW1

G2H lg GHEW glylghg e| HTXLW\1

<
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Wkh rshqlqj ri wkh Hxur1QP flufxlw kdv doorzhg vhyhudo kxqguhg Hxurshdq frpsdqlhv wr

dffhvv htxlw| pdunhwv1 Dw wkh vdph wlph wkh Hxurshdq yhqwxuh fdslwdo lqgxvwu| kdv jurzq

yhu| idvw1 D �uvw vwhs lq dssudlvlqj krz wkhvh skhqrphqd kdyh lqwhudfwhg lq wkh frqwh{w

ri wkh fkdqjlqj vwuxfwxuh ri wkh Hxurshdq hfrqrp| lv wr orrn dw krz yhqwxuh fdslwdo kdv

vxssruwhg wkhvh frpsdqlhv lq wkh vwhsv wrzdugv jrlqj sxeolf1 Wdeoh 7 vkrzv wkdw Hxurshdq

yhqwxuh fdslwdolvwv udlvhg mxvw ryhu 58 eloolrq hxurv lq 4<<</ dqg kdyh lqyhvwhg d vlplodu

dprxqw/ zklfk doprvw grxeohg ehwzhhq 4<<; dqg 4<<<1 Wklv frpsduhv zlwk qhduo| 7;

eloolrq grooduv lqyhvwhg e| XV yhqwxuh fdslwdolvwv lq wkhlu grphvwlf hfrqrp|1 Krzhyhu/

rqh vkrxog fdxwlrxvo| qrwh wkdw qhduo| kdoi ri wkh yhqwxuh lqyhvwphqwv lq Hxursh jr lqwr

Pdqdjhphqwh Ex|0rxwv +PERv,/ zkloh wkh �jxuhv iru wkh XV uhihu h{foxvlyho| wr vhhg/

vwduw0xs dqg h{sdqvlrq ri qhz yhqwxuhvD1

Wkh dffhohudwlrq ri yhqwxuh ixqgudlvlqj dqg lqyhvwphqw lq Hxursh kdv juhdwo| uhgxfhg

wkh jds ehwzhhq wkh wzr frqwlqhqwv/ zklfk uhpdlqv qrqhwkhohvv vxevwdqwldo1 Iru wkh irxu

frxqwulhv zkrvh Hxur1QP eudqfkhv zh orrn dw/ zh qrwlfh wkdw/ iurp 4<<; wr 4<<</ ixqgudlv0

lqj kdv grxeohg lq Jhupdq| dqg Lwdo|/ lqfuhdvhg e| derxw 43( lq Iudqfh dqg uhpdlqhg

xqfkdqjhg lq wkh Qhwkhuodqgv1 Lqyhvwphqwv kdyh grxeohg lq Lwdo|/ lqfuhdvhg e| derxw 83(

lq Jhupdq| dqg Iudqfh/ dqg uhpdlqhg xqfkdqjhg lq wkh Qhwkhuodqgv1 Khwhurjhqhlw| fkdudf0

whul}hv dovr wkh xvhv ri ixqgv1 Lq sduwlfxodu/ lq 4<<; rqo| Jhupdq yhqwxuh fdslwdolvwv ghyrwhg

ixqgv wr vhhg �qdqflqj> lq Iudqfh/ e| frqwudvw/ qhduo| kdoi ri wkh ixqgv zhuh fkdqqhohg wr

PERv/ djdlqvw derxw d wklug lq Lwdo| dqg Jhupdq|/ dqg d txduwhu lq wkh Qhwkhuodqgv1

Ilqdoo|/ lw lv zruwk qrwlflqj wkdw wkh ixqglqj vwuxfwxuh ri wkh yhqwxuh fdslwdo lqgxvwu| dovr

ydulhv vxevwdqwldoo| dfurvv wkh irxu hfrqrplhv1Jhupdq| dqg Lwdo| uhfhlyh qhduo| kdoi ri wkh

ixqgv iurp edqnv1 Shqvlrq ixqgv/ zklfk duh d pdmru frqwulexwru ri ixqgv lq wkh XV/ sod| d

plqru uroh lq Hxursh1 Lq Lwdo|/ lqglylgxdov duh vwloo pdmru frqwulexwruv/ d vljq ri wkh odfn ri

vrsklvwlfdwlrq ri wkh frxqwu|*v �qdqfldo v|vwhp1 Wkhvh sdwwhuqv pdnh rqh zrqghu zkdw uroh

grhv yhqwxuh fdslwdo sod| lq Hxursh/ vlqfh Khoopdqq/ Olqgvh| dqg Sxul +4<<<, vkrz wkdw lq

wkh XV wkh lqyhvwphqw ehkdylru ri edqn0�qdqfhg yhqwxuh ixqgv gl�huv pdunhgo| iurp ixqgv

�qdqfhg e| qrq0edqnv lqyhvwruv1 Wkh odfn ri gdwd rq wkh sruwirolrv ri lqglylgxdo yhqwxuh

ixqgv suhyhqwv xv iurp vxfk dq dqdo|vlv dw wkh prphqw/ exw krsh wr eh deoh wr fduu| lw rxw

lq wkh ixwxuh1
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Lq wklv vhfwlrq zh h{soruh pruh lq ghwdlo wkh vwuxfwxuh ri wkh gl�huhqw eudqfkhv ri wkh

Hxur1QP flufxlw1 Zh ghyhors dq dqdo|vlv ri wkh �upv olvwhg rq wkh Hxur1QP flufxlw dqg ri

wkh uroh ri yhqwxuh fdslwdo rq wkhlu fkrlfhv ri �qdqfldo dqg surgxfw pdunhw vwudwhj|1

Wdeoh 5 vkrzv wkdw wkh Qhxhu Pdunw dffrxqwv iru :3( ri wkh frpsdqlhv lq rxu vdpsoh/

dqg wkh Qrxyhdx Pdufk�h iru 59(/ zkloh wkh Qxryr Phufdwr dqg wkh Hxur1QP Dpvwhugdp

dffrxqw iru 5(1 Lq whupv ri pdunhw fdslwdol}dwlrq wkh Qhxhu Pdunw +:<(, dqg wkh Qxryr

Phufdwr +<(, duh odujhu/ zkloh wkh Qrxyhdx Pdufk�h +43(, dqg wkh Hxur1QP Dpvwhugdp

+4(, vpdoohu1 Wkh phdq dprxqw ri ixqgv udlvhg e| d �up jrqh sxeolf ydulhv zlgho| dfurvv

pdunhwv/ zlwk wkh odujhvw LSRv irxqg lq wkh Qhxhu Pdunw1S Lw lv dovr fohdu wkdw wkh ixqgv

udlvhg wkurxjk LSRv vxevwdqwldoo| lqfuhdvhg wkh htxlw| edvhg ri olvwhg �upv1 Lqwhuhvwlqjo|/

wkh phdq djh dw LSR lv ehwzhhq ; dqg 45 |hduv�wkhvh frpsdqlhv duh qrw qhzeruqv1 Wklv

lv doo wkh pruh vxusulvlqj vlqfh wkh Hxur1QP flufxlw kdv ehhq fuhdwhg zlwk wkh sxusrvh

ri ehfrplqj d olvwlqj rxwohw iru frpsdqlhv zlwkrxw dq hvwdeolvhg wudfn uhfrug1 Wkh Qhxhu

Pdunw/ zklfk lv wrxwhg dv wkh prvw vxffhvvixo phpehu ri Hxur1QP lv dovr wkh pdunhw zklfk

olvwv/ rq dyhudjh/ wkh roghu �upv1 Qrw vxusulvlqjo|/ wkhvh duh dovr wkh odujhvw lq whupv ri

hpsor|phqw1 Wkh Qhxhu Pdunw vwdqgv rxw dovr lq whupv ri lwv delolw| wr dwwudfw iruhljq

�upv1 Lw dwwudfwv derxw ;3( ri wkh �upv zklfk olvw iurp deurdg +*furvv0olvwhg*, lq wkh zkroh

Hxur1QP flufxlw/ dqg derxw wzr wklugv ri wkh �upv zklfk duh olvwhg dovr rq dqrwkhu h{fkdqjh

+*gxdo0olvwhg*,1.

Wkh vhfwrudo frpsrvlwlrq ri rxu vdpsoh lv dovr txlwh whoolqj1 Zh dvvljqhg hdfk �up wr d

vhfwru lq wkh iroorzlqj zd|1 Iluvw/ zh wrrn wkh vhfwrudo sduwlwlrq ri lwv �upv ghflghg e| wkh

Qhxhu Pdunw lq Pd| 5333/ sduwlwlrq zklfk lv edvhg rq wkh vkduh ri hduqlqjv uhsruwhg e| hdfk

frpsdq| lq lwv dqqxdo dffrxqwv1 Wkhq zh wrrn wkh frglqj surylghg e| wkh Qrxyhdx Pdufk�h

iru lwv �upv/ zklfk uh�hfwv wkh vwdqgdug *Qrphqfodwxuh g*Dfwlylw�h Iudq�fdlvh* +QDI,1 Zh

wkhq dvvljqhg hdfk ri wkh Iuhqfk dfwlylw| frgh wr rqh ri wkh whq Jhupdq vhfwruv1H Zh dovr

dvvljqhg hdfk ri wkh 47 Iuhqfk frpsdqlhv zklfk gr qrw ehorqj wr dq| ri wkhvh whq vhfwruv

wr rqh ri wkuhh vhfwruv zklfk uh�hfw wkhlu pdlq dfwlylw|= vhuylfhv +rwkhu wkdq LW,/ wudgh/
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dqg pdqxidfwxulqj ri wudglwlrqdo jrrgv/ olnh irrg ru idvklrq1 Wdeoh 6 vkrzv wkdw wkh �upv

olvwhg rq wkh Qrxyhdx Pdufk�h duh hyhqo| glvwulexwhg dfurvv wkhvh 46 vhfwruv/ zkloh ;3( ri

wkh �upv olvwhg rq wkh Qhxhu Pdunw frqfhqwudwh rq mxvw �yh vhfwruv= Lqwhuqhw/ LW vhuylfhv/

Phgld ) Hqwhuwdlqhphqw/ Vriwzduh dqg Whfkqrorj|1 Wkh sdxflw| ri �upv rq wkh Gxwfk dqg

Lwdoldq pdunhwv pdnhv dq| vhfwrudo frpsdulvrq phdqlqjohvv iru wkhp1 Wkhvh uhvxowv foduo|

srlqw wr wkh h{lvwhqfh ri gl�huhqfhv lq wkh qdwxuh ri wkh �upv olvwhg lq gl�huhqw eudqfkhv ri

Hxur1QP1

Zh vwduw dqdo|}lqj vxfk gl�huhqfhv e| orrnlqj dw wkh �qdqfldo vwuxfwxuh ri �upv zklfk

zhqw sxeolf rq hdfk pdunhw/ dqg dw lwv hyroxwlrq ryhu wlph1 Wdeoh 8 surylghv wkh phdq/

vwdqgdug ghyldwlrq dqg phgldq ydoxhv iru vhyhudo yduldeohv1 Wr fkdudfwhul}h d �up*v vl}h/

zh xvh wkh qxpehu ri hpsor|hhv/ wkh dprxqw ri vdohv/ dqg wkdw ri dvvhwv1 Zh wkhq wdnh d

orrn dw �upv* �qdqfldo vwuxfwxuh xvlqj dvvhwv/ fdslwdo h{shqglwxuh/ lqghewqhvv +wrwdo dqg wr

edqnv,/ dqg htxlw|1 Zh xvh hduqlqjv +HELW, dv dq lqglfdwru ri d �up*v sur�wdelolw|/ dqg

wkh vkduh ri iruhljq vdohv dv dq lqglfdwru ri lwv vwudwhjlf djjuhvvlyhqhvv1

Zh �qg wkdw �upv olvwhg rq wkh Qhxhu Pdunw duh odujhu wkdq �upv olvwhg rq wkh Qrxyhdx

Pdufk�h dqg rq wkh Hxur1QP Dpvwhugdp/ lq whupv ri erwk hpsor|hhv dqg vdohv1 Wklv

udqnlqj lv frq�uphg lq whupv ri wkh phgldq ydoxh ri dvvhwv/ iru zklfk wkh h{wuhph yrodwlolw|

ri Iuhqfk gdwd pdnhv wkh xvh ri phdqv phdqlqjohvv1 Ghshqglqj rq wkh phdvxuh ri vl}h/

zkhwkhu zh wdnh wkh phdq ru phgldq ydoxhv/ �upv olvwhg lq Iudqnixuw duh wzr wr wkuhh wlphv

odujhu wkdq �upv olvwhg lq Sdulv dqg wzr wr �yh wlphv odujhu wkdq �upv olvwhg lq Dpvwhugdp1

Fdslwdo h{shqglwxuh/ zklfk lv dq lqglfdwru ri d �up*v ixwxuh h{sdqvlrq/ lv pruh wkdq

irxu wlphv odujhu iru �upv olvwhg rq wkh Jhupdq pdunhw�erwk phdq0 dqg phgldq0zlvh1 Wkh

phgldq ydoxh ri ghew/ zkhwkhu wrwdo ru wr edqnv/ lv pxfk kljkhu iru Qhxhu Pdunw �upv wkdq

iru doo wkh rwkhuv/ wkrxjk �upv olvwhg rq wkh Qrxyhdx Pdufk�h h{klelw odujhu phdq ydoxhv/

gxh wr d ihz �upv zlwk yhu| odujh ydoxhv1 Wkh vdph sdwwhuq rewdlqv iru vkduhkroghuv*

htxlw|/ zkrvh phgldq ydoxh lv odujhvw iru �upv olvwhg lq Jhupdq|/ zkloh lwv dyhudjh ydoxh lv

odujhu iru �upv olvwhg lq Iudqfh/ djdlq jlyh wr wkh suhvhqfh ri h{wuhpho| odujh ydoxhv iru d

ihz frpsdqlhv1 Wkh vwdqgdug ghyldwlrq ri erwk ghew dqg htxlw| lv lqghhg pxfk odujhu lq

Jhupdq| wkdq lq Iudqfh1 Fdslwdo vwuxfwxuh/ phdvxuhg e| wkh ghew0wr0htxlw| udwlr/ lv pruh

hyhqo| glvwulexwhg/ dqg lwv phgldq ydoxhv odujhvw iru �upv olvwhg rq wkh Qrxyhdx Pdufk�h1

Jhupdq �upv duh wkhq odujhu exw pruh lqghewhg wkdq Iuhqfk �upv/ |hw wkh| vkrz d ohvv

ohyhudjhg fdslwdo vwuxfwxuh1 Wklv lv frqvlvwhqw zlwk wkh frpprq ylhz wkdw wkh Qhxhu Pdunw

olvwv �upv wkdw duh pruh frqfhqwudwhg lq whfkqrorjlfdoo| dgydqfhg vhfwruv wkdq lq rwkhu

vhjphqwv ri Hxur1QP/ dqg wkhuhiruh h{shulhqfh wrxjkhu fuhglw frqvwudlqwv1

Shuirupdqfh phdvxuhv lq whupv ri HELW lv pruh idyrxudeoh wr �upv olvwhg lq Jhupdq|/
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exw zkhq zh qrupdol}h lqfrph e| dvvhwv/ dqg frpsxwh URD/ wkh phgldq ydoxh lv voljkwo|

orzhu iru �upv rq wkh Qhxhu Pdunw wkdq hovhzkhuh1

Zh wkhq wxuq wr wkh uholdqfh rq iruhljq vdoh lq wkh LSR |hdu/ dv d �uvw lqglfdwlrq ri wkh

djjuhvvlyhqhvv ri wkhvh �upv rq wkh surgxfw pdunhw1 Li zh wdnh phdq ydoxhv/ wkhuh lv olwwoh

gl�huhqfh ehwzhhq �upv olvwhg rq wkh Qrxyhdx Pdufk�h dqg rq wkh Qhxhu Pdunw1 Phgldq

ydoxhv/ krzhyhu vkrz wkdw wkh iruphu h{sruw pruh lqwhqvho| wkdq wkh odwwhu/ zklfk vxjjhvwv

wkdw vrph ri wkh prvw h{sruw rulhqwhg �upv duh wr eh irxqg lq Iudqfh1 Reylrxvo|/ lw zrxog

eh fuxfldo wr vhh krz uholdqfh rq iruhljq vdohv fkdqjhv diwhu d �up kdv jrqh sxeolf/ dqg zh

duh fxuuhqwo| lq wkh surfhvv ri xsgdwlqj rxu gdwdedvh zlwk gdwd iurp 4<<< dqqxdo uhsruwv

lq wklv gluhfwlrq1

Wkh ryhudoo phvvdjh zh fdq gudz iurp Wdeoh 8 lv wkdw wkh furvv vhfwlrqdo yduldwlrq lv

txlwh pdunhg/ zlwk yhu| kljk ydoxhv iru wkh vwdqgdug ghyldwlrq ri prvw yduldeohv1 Wklv lv

frqvlvwhqw zlwk wkh qdwxuh ri wkh vdpsoh= Zh kdyh pruh gdwd iru �upv zklfk olvwhg ehiruh

4<<< dqg pruh wkdq kdoi ri wkh �upv lq wkh vdpsoh zhuh olvwhg lq 4<<<1 Doo wklv pdnhv wkh

phdq ydoxhv ri yduldeohv srru lqglfdwruv ri wkh *w|slfdo* ydoxhv ri hdfk yduldeoh1 Khqfh/ zh

zloo hpsor| phgldq ydoxhv lq wkh uhpdlqlqj dqdo|vlv1

Wdeoh 9 uhsruwv phgldq ydoxhv iru hdfk ri wkh yduldeoh zh kdyh mxvw frqvlghuhg/ dqg

vkrz krz wkhvh kdyh hyroyhg wkurxjk wlph1 Gdwd uhihu wr �upv zklfk zhqw sxeolf hdfk

|hdu1b Zh ghoyh lqwr wklv h{huflvh ehfdxvh zh h{shfw wkh qdwxuh ri wkh �upv zklfk dffhvv

wkh Hxur1QP wr fkdqjh ryhu wlph1 Wkh srvvlelolw| wr dffhvv htxlw| pdunhwv lv olnho| wr

kdyh vsxuuhg hqwuhsuhqhxuvkls/ exw fohduo| wklv h�hfw vkrxog xqirog rqo| ryhu wkh phglxp

whup1 Zh wkxv h{shfw roghu dqg pruh hvwdeolvkhg frpsdqlhv wr olvw �uvw/ wkh qxpehu ri

wrwdo olvwlqjv wr ulvh zlwk wlph/ dqg wkh dyhudjh djh dw LSR wr ghfuhdvh1 Wdeoh 9 frq�upv

dq dffhohudwlrq lq wkh qxpehu ri LSRv/ dqg vkrzv lqwhuhvwlqj sdwwhuqv ryhu wlph1�f

Rq wkh Qrxyhdx Pdufk�h wkh �upv zklfk olvwhg ryhu wkh wkuhh |hduv gr qrw vkrz dq|

uhpdundeoh fkdqjh lq wkhlu vwuxfwxuh/ zkdwhyhu yduldeoh zh frqvlghu1 H{fhsw iru lqfuhdvhg

sur�wdelolw|/ wklv lv wuxh dovr iru �upv olvwhg rq Hxur1QP Dpvwhugdp1 Rq wkh frqwudu|/ wkh

vl}h +dw LSR, ri wkh �upv olvwhg rq wkh Qhxhu Pdunw kdv ehfrph vpdoohu xqghu doo phdvxuhv�

hpsor|phqw/ dvvhwv/ dqg vdohv1 Wkhvh �upv kdyh ghfuhdvhg wkhlu lqghewqhvv dqg lqfuhdvhg

fdslwdo h{shqglwxuh/ dqg vkrz d pdunhg ghfuhdvh lq sur�wdelolw|1 Zh lqwhusuhw wklv dv

hylghqfh wkdw/ ryhu wlph/ wkh Qhxhu Pdunw kdv vxffhhghg lq dwwudfwlqj pruh hqwuhsuhqhxuldo
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dqg ohvv hvwdeolvkhg �upv1 Krzhyhu/ zh zrxog h{shfw wklv wr eh dffrpsdqlhg e| d ghfuhdvh

lq wkh dyhudjh djh dw LSR ri olvwlqj �upv1 Wdeohv : dqg ; vkrz wkdw wklv lv qrw wkh fdvh1

Wdeoh : uhyhdov wkdw/ hpsor|lqj erwk phdqv dqg phgldqv/ wkh djh ri �upv dw LSR vkrzv qr

fohdu wuhqg rwkhu wkdq d fhuwdlq uhgxfwlrq lq wkh fdvh ri wkh Qrxyhdx Pdufk�h1 Iurp Wdeoh ;

zh ohduq wkdw wkh qxpehu ri �upv zklfk zhqw sxeolf rq Hxur1QP dqg zhuh irxqghg diwhu

wkh rshqlqj ri hdfk ri lwv eudqfkhv lv h{wuhpho| orz1

e�2 ,�hL��� @?_ |�i +L*i Lu Vi?|�hi �@T�|@*

Yhqwxuh fdslwdo lv wkh w|slfdo vrxufh ri �qdqfldo pxvfoh iru Dphulfdq hqwuhsuhqhxuldo �upv1

Zh qrz frqvlghu zkhwkhu wklv lv wkh fdvh lq Hxursh/ dqg zkhwkhu gl�huhqfhv h{lvw dfurvv wkh

gl�huhqw pdunhwv zklfk frqvwlwxwh wkh Hxur1QP flufxlw1 Wkhuh duh wkuhh pdlq txhvwlrqv zh

dgguhvv= +4, Grhv wkh xvh ri wkh LSR surfhhgv ghshqg rq wkh �up uhfhlylqj yhqwxuh fdslwdo

�qdqfhB +5, Zkdw ghwhuplqhv wkh olnholkkrrg ri uhfhlqylqj yhqwxuh fdslwdo �qdqfhB +6,

Grhv yhqwxuh fdslwdo �qdqflqj vshhg ru vorz grzq wkh *wlph0wr0olvwlqj/* l1h1 wkh wlph ehiruh

jrlqj sxeolf rq Hxur1QPB Zkloh dw suhvhqw rxu gdwd gr qrw doorz xv wr lghqwli| fdxvdolw|

olqnv lq doo fdvhv/ zh duh deoh wr pryh vrph vwhsv lq wklv gluhfwlrq1

Wr dqvzhu wkh �uvw wzr txhvwlrqv zh irfxv rq wkh wzr odujhvw pdunhwv/ wkh Qrxyhdx

Pdufk�h dqg wkh Qhxhu Pdunhw1 Wkh vpdoo vl}h ri wkh vdpsoh iru wkh rwkhu qdwlrqdo pdunhwv

ri wkh Hxur1QP flufxlw pdnhv lw vhqvleoh wr gurs wkhp dw wklv srlqw1 Wdeoh < frpsduhv wkh

phgldq ydoxhv ri edodqfh vkhhwv gdwd dw wzr srlqwv lq wlph/ wkh |hdu ehiruh wkh LSR +04,

dqg wkh |hdu diwhu +.4,1 Iru d �up zklfk olvwhg lq 4<<; wklv zrxog phdq wdnlqj edodqfh

vkhhw gdwd iru 4<<: +04, dqg 4<<< +.4,1 Zh shuirup d Zlofr{rq udqn vxp whvw wr dvvhvv

wkh vljql�fdqfh ri wkh gl�huhqfh lq phgldqv iru wkh wzr gdwhv/ +04, dqg +.4,1 Erog �jxuhv

lqglfdwh wkrvh phgldq ydoxhv zklfk duh vljql�fdqwo| gl�huhqw ehwzhhq shulrgv/ zlwklq hdfk

pdunhw1

Wkh frpsdulvrq ehwzhhq wkh wzr pdunhwv lv txlwh whoolqj1 Wkh uhvxowv frqfhuqlqj frp0

sdq| vl}h vkrz wkdw �upv vljql�fdqwo| lqfuhdvh hpsor|phqw diwhu wkh LSR1 Wklv skhqrphqrq

lv vwurqjhu iru �upv olvwhg rq wkh Jhupdq pdunhw/ zklfk wulsoh wkhlu glphqvlrq1 Zh eholhyh

wkdw wkhvh uhvxowv klghv d vhfwrudo glphqvlrq wkdw zh fdq qrw lqihu gluhfwo| khuh1 D �qhu

euhdngrzq ri wkh ehkdylru ri wkhvh yduldeohv e| pdunhw dqg vhfwruv +qrw uhsruwhg, vkrzv

wkdw lq Jhupdq| wkh idvwhvw jurzlqj vhfwruv lq whupv ri hpsor|hhv kdyh ehhq Elrwhfkqrorj|

dqg Lqwhuqhw/ wzr vhfwruv zklfk duh srruo| uhsuhvhqwhg lq rxu Iuhqfk vdpsoh1 D vlplodu

uhvxowv krogv dovr iru wkh rwkhu wzr phdvxuhv ri �up vl}h/ dvvhwv dqg vdohv1

Dv dq lqglfdwru ri wkh djjuhvvlyhqhvv ri �upv* vwudwhj|/ zh xvh djdlq wr wkh sursruwlrq ri
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iruhljq vdohv1 Vxusulvlqjo|/ wkh jurzwk ri wklv yduldeoh lv vljql�fdqwo| odujhu iru �upv lq wkh

Iuhqfk vdpsoh1 Pruhryhu/ wkh gl�huhqfh lq phgldqv lv qrw vwdwlvwlfdoo| vljql�fdqw iru �upv

lq wkh Jhupdq vdpsoh1 Zh gr qrw wdnh wklv dv d vljq wkdw �upv olvwhg rq wkh Qhxhu Pdunw

dv ohvv zloolqj wr h{sdqg eh|rqj wkhlu qdwlrqdo pdunhw/ vlqfh zh h{shfw wkdw d glqdplf h�hfw

fdq eh revhuyhg rqo| ryhu d orqjhu wlph vsdq�fhuwdlqo| qrw rqo| rqh |hdu diwhu wkh LSR1

Wkh ylhz wkdw Hxur1QP kdv vxffhhghg lq dwwudfwlqj idvw jurzlqj �upv lv frq�uphg e|

orrnlqj dw fdslwdo h{shqglwxuh/ wkdw phdvxuh lqyhvwphqw lq wdqjleoh dqg lqwdqjleoh dvvhwv1

Krzhyhu/ wklv yduldeoh vljql�fdqwo| lqfuhdvhv diwhu wkh LSR iru wkh �upv olvwhg rq wkh Qhxhu

Pdunw/ exw qrw iru wkrvh olvwhg rq wkh Qrxyhdx Pdufk�h�iru zklfk wkh lqfuhdvh lq fdsh{ lv

dovr pxfk vpdoohu1 Khqfh d gl�huhqfh ehwzhhq wkh wzr pdunhwv h{lvwv dovr lq wklv uhvshfw1 D

gl�huhqfh ehwzhhq wkh �upv olvwhg rq wkh wzr pdunhwv lv fohduo| vkrzq dovr e| vdohv/ zklfk

uhpdlq yluwxdoo| xqfkdqjhg iru �upv lq wkh Iuhqfk vdpsoh exw +vljql�fdqwo|, lqfuhdvh hljkw0

irog iru �upv lq wkh Jhupdq vdpsoh1

Zh wkhq orrn dw krz �upv �qdqfh wkhlu jurzwk1 Dowkrxjk ohyhudjh/ phdvxuhg e| wkh

GHEW2HTXLW\ udwlr/ glplqlvkhv voljwko| pruh iru �upv lq wkh Iuhqfk vdpsoh wkdq iru

wkrvh lq wkh Jhupdq vdpsoh/ lq wkh odwwhu fdvh ghew +vljql�fdqwo|, lqfuhdvhv �yh0irog diwhu

wkh LSR/ zkloh lq wkh iruphu lw rqo| grxeohv1 Zh lqwhusuhw wklv dv hylghqfh ri wkh h{lvwhqfh

ri fuhglw frqvwudlqwv iru xqolvwhg �upv1 Pruhryhu/ d yhu| vlplodu uhvxow krogv iru vkduhkroghu

htxlw|1 Zh lqwhusuhw wkhvh wzr �qglqjv dv suholplqdu| hylghqfh ri d srvlwlyh ghjuhh ri

frpsohphqwdulw| ehwzhhq ghew dqg htxlw| �qdqfh1

Zh duh qrz uhdg| wr wdfnoh rxu fhqwudo txhvwlrq= Zkdw lv wkh uroh ri yhqwxuh fdslwdo lq wkh

jrlqj0sxeolf surfhvv ri �upv zklfk jhw olvwhg rq Hxur1QP1 Wdeoh 43 vkrzv wkdw wkh pdmrulw|

ri wkh �upv olvwhg rq Hxur1QP duh qrw yhqwxuh0edfnhg1 Qhduo| d wklug ri doo wkh �upv duh

yhqwxuh edfnhg/ dqg wkh| duh hyhqo| glvwulexwhg dfurvv wkh qdwlrqdo pdunhwv1 Zkdw srsv

xs lqwr rqh*v h|hv lv wkdw zkhq d �up uhfhlyhv ydqwxuh fdslwdo �qdqfh/ wklv prvwo| kdsshqv

diwhu wkh rshqlqj ri wkh Hxur1QP flufxlw1 Lq rwkhu zrugv/ yhqwxuh fdslwdolvwv ehfdph pruh

riwhq lqyroyhg zlwk frpsdqlhv zklfk hyhqwxdoo| jr sxeolf diwhu wkh fuhdwlrq ri wkh Hxur1QP

flufxlw1 Zh lqwhusuhw wklv dv hylghqfh wkdw Hxur1QP vxffhhghg lq prelol}lqj wkh yhqwxuh

fdslwdo lqgxvwu|/ r�hulqj dq rxwohw iru erwk wkh uhdol}dwlrq ri fdslwdo jdlqv dqg wkh surylvlrq

ri lqfhqwlyhv iru hqwuhsuhqhxuv wr wdnh wkh ulvn ri hqjdjlqj lq d vwduw0xs1

Lq Wdeoh 44 zh uhshdw wkh h{huflvh uhsruwhg lq Wdeoh < vhsdudwlqj wkh vdpsoh iru yhqwxuh0

edfnhg dqg qrq yhqwxuh0edfnhg �upv1 Zh dovr dgg d ixuwkhu wlph glphqvlrq= wlph +3,

lqglfdwhv wlph dw LSR1 Wkhuhiruh wkh ydoxhv lq wklv wdeoh phdvxuh wkh phgldq ydoxhv ri

wkh yduldeohv dw wkh suh0/ srvw0 dqg dw0LSR gdwhv/ vhsdudwho| iru yhqwxuh0edfnhg dqg qrq

yhqwxuh0edfnhg �upv1 Zh shuirup d Zlofr{rq whvw ri wkh gl�huhqfh lq phgldq ydoxhv lq hdfk
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srlqw lq wlph1 Iru h{dpsoh/ wkh �uvw wzr urzv lq Wdeoh 44 jlyh wkh qxpehu ri hpsor|hhv

dw hdfk ri wkh wkuhh gdwhv iru erwk yhqwxuh0edfnhg dqg qrq yhqwxuh0edfnhg �upv lq hdfk ri

wkh wzr pdunhwv1 Wkh uhvxowv ri wklv h{huflvh duh txlwh vwurqj1 Ilqdlqflqj iurp d yhqwxuh

fdslwdolvw lv qrw uhohydqw iru dq| vwudwhjlf dqg �qdqfldo ghflvlrqv ri �upv zklfk duh olvwhg

rq wkh Qrxyhdx Pdufk�h1 Rq wkh frqwudu|/ iru �upv olvwhg rq wkh Qhxhu Pdunw yhqwxuh

fdslwdo �qdqflqj vljql�fdqwo| d�hfwv wkh ohyho ri lqghewqhvv xqwlo wkh LSR= wrwdo ghew dqg

ghew wr edqn duh vljql�fdqwo| orzhu iru yhqwxuh0edfnhg �upv1 Yhqwxuh0edfnhg �upv duh dovr

vpdoohu lq whupv ri dvvhwv/ hpsor|phqw dqg vdohv1 Wkh| duh dovr vljql�fdqwo| ohvv sur�wdeoh1

Lqwhuhvwlqjo|/ wkh h�hfw ri yhqwxuh fdslwdo �qdqflqj glvdsshduv lq wkh |hdu diwhu wkh LSR1

Zh lqwhusuhw wklv dv vwurqj hylghqfh wkdw yhqwxuh fdslwdolvwv shuirup dqg lpsruwdqw uroh ri

vhohfwlrq dqg vxssruw ri wkh prvw lqqrydwlyh �upv/ dqg edfn wkh vpdoohu dqg idvwhu jurzlqj

�upv1

Wkhvh �qglqjv vxjjhvw wkdw qrw rqo| duh wkhuh gl�huhqfhv lq wkh w|sh ri �upv olvwhg rq

wkh gl�huhqw pdunhwv zklfk frqvwlwxwh wkh Hxur1QP flufxlw/ exw dovr wkdw/ iru �upv olvwhg

rq wkh Jhupdq pdunhw/ wkhuh duh gl�huhqfhv gxh wr wkh edfnlqj ri yhqwxuh fdslwdo1 Wkh

ghvfulswlyh vwdwlvwlfv zh glvfxvvhg lq wkh suhylrxv vhfwlrq surylgh vrph h{sorudwru| hylghqfh

frqfhuqlqj wkh uroh ri wkh yhqwxuh fdslwdolvw1 Krzhyhu wr �owhu rxw vsxulrxv fruuhodwlrqv/

zh wxuq wr uhjuhvvlrq dqdo|vlv dqg hvwlpdwh wkh olnholkrrg ri uhfhlylqj yhqwxuh fdslwdo dv d

ixqfwlrq ri �up fkdudfwhulvwlfv1

Wdeoh 45 uhsruwv rxu hvwlpdwhv1 Wkh uhwxuq rq dvvhwv +URD, dsshduv wr eh dq lpsruwdqw

yduldeoh wkdw vljql�fdqwo| orzhuv wkh suredelolw| ri yhqwxuh fdslwdo/ zkloh ghew grhv qrw

dsshdu wr eh vljql�fdqw1 Wkh vdph uhvxowv uhpdlq zkhq zh frqwuro iru rwkhu �qdqfldo

yduldeoh dqg iru vhfwruv1 Dowkrxjkw lw pd| vhhp sx}}olqj/ wklv uhvxow fdq eh h{sodlqhg lq

wkh oljkw ri wkh uhvxowv uhsruwhg lq Wdeoh <= iru Jhupdq �upv yhqwxuh fdslwdolvw vhohfw pruh

surplvlqj dqg lqqrydwlyh �upv wkdw pljkw lqfxu orzhu hduqlqj dw wkh hduo| vwdjhv ri wkhlu olih1

Xqiruwxqdwho|/ zh gr qrw kdyh d phdvxuh ri ghjuhh ri lqqrydwlyhqhvv ri �upv1 Krzhyhu zh

wdnh wkh shufhqwdjh ri iruhljq vdohv dv d phdvxuh ri wkh ghjuhh ri lqwhuqdwlrqdol}dwlrq ri �up

dqg ri srwhqwldo jurzwk dqg vwudwhjlf djjuhvvlyhqhvv1 Dowkrxjk frqwuroolqj iru wklv yduldeoh

uhgxfhv wkh glphqvlrq ri rxu vdpsoh frqvlghudeo|/ zh uh0uxq rxu surelw hvwlpdwlrq/ zklfk

zh uhsruw lq .Wdeoh 45 +E,1 Qrw vxusulvlqjo|/ wkh h{solfdwlyh srzhu ri URD glplqlvkhv zkloh

wkh shufhqwdjh ri sdvw iruhljq vdohv vljql�fdqwo| d�hfw wkh olnholkrrg ri wkh �up uhfhlylqj

yhqwxuh fdslwdo1

Wdeoh 45 +F, uhsruwv wkh surelw uhjuhvvlrq iru �upv olvwhg rq wkh Qrxyhdx Pdufk�h1 Rxu

uhvxowv wrwdoo| frq�up wkh frqfoxvlrqv zh guhz iurp Wdeoh 44= D �up*v �qdqfldo vwuxfwxuh

grhv qrw dsshdu wr gl�hu ehwzhhq yhqwxuh0edfnhg dqg qrw yhqwxuh0edfnhg �upv1 Frqyhuvho|/
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�qdqfldo yduldeohv gr qrw vhhp wr d�hfw wkh olnholkrrg ri yhqwxuh fdslwdo �qdqflqj1 Wkh

odfn lq rxu gdwdvhw ri d yduldeoh zklfk fdq phdvxuhv wkh pdunhw dqg surgxfw vwudwhj| ri

wkh �upv olplwv rxu dqdo|vlv1 Zh duh zrunlqj rq ghulylqj vxfk d yduldeoh1

Wkh odvw txhvwlrq zh zdqw wr dqvzhu lv zkhwkhu v wkh suhvhqfh ri yhqwxuh fdslwdo lq0

�xhqfhv wkh wlph0wr0olvwlqj/ l1h1 zkhwkhu yhqwxuh fdslwdo vshhgv xs ru vorzv grzq wkh wlph

ehiruh jrlqj sxeolf rq Hxur1QP1 Wr h{soruh wklv lvvxh zh xvh d vwdqgdug wrro iru wkh dqdo0

|vlv ri wkh wlplqj ri wkdw ghflvlrq1 D vwdqgdug surfhgxuh iru ghdolqj zlwk gxudwlrq gdwd lv

wr hpsor| d Fr{ sursruwlrqdo kd}dug prgho1 Irupdoo| zh fdq zulwh wkh prgho dv=

k+w, @ kf+w, h{s
q
�

�

[
r

+4,

Wkh Fr{ sursruwlrqdo kd}dug prgho kdv wkh qrwdeoh dgydqwdjh ri qrw lpsrvlqj dq| uhvwulf0

wlrq rq wkh edvholqh kd}dug kJ+w, lq surylglqj hvwlpdwhv ri wkh frh�flhqwv1 Vxssrvh wkh

wlph0wr0olvwlqj +*gxudwlrqv*, ri doo �upv lq wkh gdwdvhw duh lq lqfuhdvlqj rughu= w� ? w2=== ? w?1

Dw dq| prphqw lq wlph zh gh�qh wkh *ulvn vhw* dv wkh vhw ri �upv zklfk kdyh qrw |hw jrqh

sxeolf1 Wkh frqglwlrqdo suredelolw| wkdw �up l jrhv sxeolf dw wlph w�/ jlyhq wkdw doo �upv

pljkw eh sxeolf dw w� lv wkhq=

h{s
q
�

�
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r
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� h{s i�
�

[�j
+5,

Li d xqlw lqfuhdvh ri dq lqghshqghqw yduldeoh d�hfwv wkh kd}dug udwlr e| uhgxflqj lwv ydoxh

ehorz rqh/ zh lqihu wkdw wkh h�hfw ri wkh yduldeoh lv wr lqfuhdvh wkh suredelolw|/ ru ulvn/ ri

wkh hyhqw %jrlqj sxeolf% dqg eh olvwhg rq Hxur1QP1

Wdeoh 46 +D, uhsruwv wkh kd}dug udwlr hvwlpdwhg iru wkh �upv rq wkh Qhxhu Pdunw1 Wkh

ghshqghqw yduldeoh lg WLPH0WR0OLVWLQJ +WWO,1 Zh �uvw qrwlfh wkdw WWO lv rq dyhudjh

vlplodu iru doo vhfwruv dsduw iurp Lqgxvwuldo Vhuylfhv1 Wkhuhiruh zh frqwuro iru wkh h�hfw ri

wklv sduwlfxodu lqgxvwu|1 Yhqwxuh fdslwdo �qdqflqj grhv qrw vljql�fdqwo| lq�xhqfh wkh kd}dug

udwlr/ zklfk lv prvw d�hfwhg e| DJHLSR dqg URD/ wkh odwwhu frpsxwhg dw LSR1 Erwk wkhvh

yduldeohv lqfuhdvh wkh kd}dug udwlr/ l1h1 wkh| lqfuhdvh wkh suredelolw| ri LSR vkruwhqlqj wkh

wlph0wr0olvwlqj1 Rxu hvwlpdwhv wkhq vkrz wkdw roghu dqg pruh sur�wdeoh �upv kdyh d vkruwhu

wlph0wr0olvwlqj/ frqglwlrqdoo| rq doo wkh �upv lq wkh vdpsoh jrlqj sxeolf rq wkh Hxur1QP

flufxlw1

Wdeoh 46+E, vkrzv wkh vdph Fr{ uhjuhvvlrq iru wkh �upv olvwhg rq wkh Qrxyhdx Pdufk�h1

Khuh zh frqwuro iru wzr vhfwruv= Phgld ) Hqwhuwhlphqw dqg Wudgh +Frpphufldo Vhuylfhv,/

erwk ri zklfk vljql�fdqwo|/ dqg qhjdwlyho|/ d�hfw wkh kd}dug udwlr1 Frqwuroolqj iru �up vl}h/
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�qdqflqj iurp d yhqwxuh fdslwdolvw orzhuv wkh suredelolw| ri jrlqj sxeolf/ l1h1 lw orzhuv WWO1

Wkhuhiruh/ zkloh yhqwxuh fdslwdo �qdqflqj grhv qrw d�hfw wkh �qdqfldo ghflvlrq ri �upv

olvwhg rq wkh Iuhqfk pdunhw/ kdv dq lpsruwdqw lq�xhqfh rq wkhlu ghflvlrqv wr jr sxeolf1

D A�i ��?iht��T t|h�U|�hi Lu �h4t *�t|i_ L? ,�hL���

Ilqdoo|/ zh wxuq wr dq dqdo|vlv ri rzqhuvkls vwuxfwxuh/ zklfk lv dqdo|}hg lq Wdeohv 47 wr 491

Wkh pdlq uhvxowv zklfk dulvhv iurp wkhvh wdeohv lv wkdw rzqhuvkls uhpdlqv frqfhqwudwhg�

lq doo pdunhwv�diwhu wkh LSR/ zklfk lv wkhuhiruh pruh d zd| wr wr �qdqfh frpsdqlhv wkdq

wr doorz glyhvwphqw e| irxqghuv dqg �qdqflhuv1 Wdeoh 49 frq�upv wkdw prvw ri wkh vkduhv

vrog wr wkh sxeolf dw LSR eulqj qhz fdvk wr frusrudwh fr�huv= Iurp ::( +Jhupdq|, wr

;<( +Lwdo|,1 Wdeoh 47 vkrzv wkdw �upv olvwhg rq wkh Qhxhu Pdunw duh wkrvh zkhuh wkh

hqwuhsuhqhxuldo hohphqw lv prvw lpsruwdqw/ erwk ehiruh dqg diwhu wkh LSR1 Wklv lv wuxh hyhq

li Jhupdq irxqghuv vhoo pruh wkdq irxqghuv ri �upv olvwhg lq dq| rwkhu pdunhw1 Wkh Jhupdq

vlwxdwlrq vwdqgv lq vwdun frqvwudvw zlwk wkdw ri wkh Gxwfk pdunhw/ zkhuh wkh suhgrplqdqw

vkduhkroghuv duh pdqdjhuv dqg yhqwxuh fdslwdolvwv1 Ilupv olvwhg rq wkh Qhxhu Pdunw duh

dovr wkrvh zklfk prvw lqfuhdvh wkhlu iuhh �rdw +h{fhsw iru Lwdo|/ zkhuh zh kdyh rqo| vl{ �upv

olvwhg,1

Lqwhuhvwlqjo|/ yhqwxuh fdslwdolvwv kdyh d vwurqjhu suhvhqfh rq �upv olvwhg lq Sdulv ru

Dpvwhugdp wkdq lq Iudqnixuw/ dqg kdugo| d qrwlfhdeoh suhvhqfh rq Lwdoldq �upv1 Iru �upv

olvwhg rq wkh Qrxyhdx Pdufk�h/ yhqwxuh fdslwdolvwv duh dovr sdwlhqw lqyhvwruv/ lq wkh vhqvh

wkdw wkh| vhoo rqo| d txduwhu ri wkhlu vwdnh +rq dyhudjh,/ djdlqvw derxw d wklug iru yhqwxuh

fdslwdolvwv lqyroyhg zlwk �upv olvwhg lq Jhupdq| dqg Wkh Qhwkhuodqgv1 Pdqdjhuv duh dovr

pruh lpsruwdqw dqg pruh vwdeoh vkduhkroghuv iru Iuhqfk frpsdqlhv1 Lw lv frqfhlydeoh/ dqg

zh duh dw suhvhqw fkhfklqj wklv k|srwkhvlv/ wkdw wkh uhohydqfh ri *rwkhu* vkduhkroghuv iru �upv

olvwhg rq wkh Qhxhu Pdunw uh�hfwv lqyhvwphqwv iurp frusrudwh yhqwxuh fdslwdolvwv/ ru iurp

frusrudwh lqyhvwruv1 Wklv zrxog eh frqvlvwhqw zlwk d vwurqjhu whfkrqrorjlfdo rulhqwdwlrq e|

�upv olvwhg lq Iudqnixuw�dqg lv frq�uphg e| wkh qxpehuv lq Wdeoh 481

Wdeoh 48 vkrzv d kljk frqwuro uhwhqwlrq udwh ri wkh irxqghuv1 Lq Iudqfh wkh| uhwdlq

frqwuro diwhu dq LSR ohvv riwhq wkdq lq Jhupdq|/ zkhuh yhqwxuh fdslwdolvwv dqg lqfxpehqw

pdqdjhuv uhwdlq frqwuro ri wkh frpsdq| lq d jrrg wklug ri wkh fdvhv1 Lw lv vwulnlqj krz vhogrp

gr Iuhqfk suh0LSR grplqdqw vkduhkroghuv uholqtxlvk frqwuro frpsduhg wr wkh Jhupdq fdvh1

Wklv frq�upv rxu �qglqj ri wdeoh 47/ dqg pdnhv rqh zrqghu zkdw gulyhv wkh gl�huhqw

ehkdylru ri yhqwxuh fdslwdolvwv rq wkh rssrvhg edqnv ri wkh Ukhlq1

4;



Lw lv dovr lqwhuhvwlqj wr qrwh wkdw rq wkh Qhxhu Pdunw olvwhg �upv ehfrph sxeolf/ l1h1

frqwuroohg e| wkh pdunhw/ lq qhduo| d txduwhu ri wkh fdvhv/ lq vwdun frqvwudvw zlwk wkh Iuhqfk

pdunhw1 Lq doo pdunhwv erwk wkh phgldq dqg wkh phdq frqwuroolqj vwdnh ghfuhdvh dw LSR/

dqg wkhuh duh qr vljql�fdqw gl�huhqfhv lq qdwlrqdo sdwwhuqv1

S �L?U*�t�L?

Wkh rshqlqj ri Hxur1QP/ d Hxurshdq flufxlw ri vwrfn h{fkdqjhv dlphg dw dwwudfwlqj lqqr0

ydwlyh hqwuhsuhqhxuldo frpsdqlhv lq kljk0jurzwk lqgxvwulhv lv zlgho| khog dv d wxuqlqj srlqw

lq ryhufrplqj wkh fuhglw frqvwudlqwv lpsrvhg e| fuhglw pdunhwv rq kljko| ulvn| Hxurshdq

�upv1 Lq wxuq/ wklv lv h{shfwhg wr errvw whfkqrorjlfdo lqqrydwlrq dqg wkh fuhdwlrq ri vwdeoh

hpsor|phqw1 Rxu vwxg| frq�upv wkh ydolglw| ri wkdw lqwxlwlrq= Zh vkrz wkdw kljko| lq0

qrydwlyh �upv wkdw jr sxeolf rq wkh Hxur1QP flufxlw vxevwdqwldoo| lqfuhdvh wkhlu vl}h dqg

fdslwdo h{shqglwxuh dqg xvh wkh surfhhgv iurp wkh LSR wr �qdqfh wkhlu jurzwk1 Wklv slfwxuh

vwdqgv lq vwdun frqwudvw zlwk wkh rqh r�huhg e| Sdjdqr/ Sdqhwwd dqg ]lqjdohv +4<<;, lq

wkhlu vwxg| ri fkdudfwhulvwlfv ri �upv zklfk zhqw sxeolf rq wkh Lwdoldq vwrfn H{fkdqjh lq

wkh 4<;3v�Iru wkhvh �upv wkh LSR surfhhgv duh prvwo| xvhg wr ghfuhdvh ohyhudjh1

Rxu vwxg| dovr grfxphqwv lpsruwdqw gl�huhqfhv ehwzhhq wkh w|sh ri �upv olvwhg rq wkh

Qhxhu Pdunw dqg rq wkh Qrxyhdx Pdufk�h/ gl�huhqfhv zh eholhyh wr ghshqg rq wkh vhfwrudo

frpsrvlwlrq ri wkh wzr pdunhwv1 Pruh pdwxuh dqg whfkqrorjlfdoo| ohvv lqqrydwlyh vhfwruv duh

pruh uhsuhvhqwhg rq wkh Iuhqfk pdunhw/ zkloh ;3( ri wkh �upv olvwhg rq wkh Qhxhu Pdunw

frqfhqwudwh lq mxvw �yh vhfwruv= Lqwhuqhw/ LW Vhuylfhv/ Phgld)Hqwhuwhlphqwv/ Vriwzduh dqg

Whfkqrorj|1 Wkhvh duh dujxdeo| wkh prvw lqqrydwlyh vhfwruv/ kljko| ghshqghqw rq h{whuqdo

�qdqfh wr �qdqfhh wkh kljk U)G h{shqglwxuh wkh| uhtxluh1 Jhupdq �upv olvwhg rq wkh

Qhxhu Pdunw/ lq idfw/ duh pruh lqghewhg wkdq wkh Iuhqfk �upv/ |hw vkrz d ohvv ohyhudjhg

fdslwdo vwuxfwxuh1

Dv iru wkh lq�xhqfh ri yhqwxuh fdslwdo rq �upv* ehkdylru dqg vwudwhj|/ wkhru| lv glylghg1

Wkh nqrzohgjh dqg h{shulhqfh ri yhqwxuh fdslwdolvwv pljkw doorz wkhp wr ehwwhu lghqwli|

surplvlqj frpsdqlhv dqg vxssruw/ hyhq sxvk/ wkhp lq wkhlu txhvw wr jr idvw wr wkh pdunhw1

Dowhuqdwlyho|/ lw frxog eh wkh fdvh wkdw yhqwxuh fdslwdolvwv duh sdwlhqw lqyhvwruv wkdw vxssruw

pruh lqqrydwlyh �upv zlwk orqj surgxfw ghyhorsphqw f|fohv1

Djdlq zh grfxphqw d vwulnlqj gl�huhqfh ehwzhhq �upv olvwhg rq wkh Qhxhu Pdunw dqg

rq wkh Qrxyhdx Pdufk�h1 Wkh iruphu vkrz d orzhu ghew dqg d orzhu uhwxuq rq dvvhwv +URD,1

Dprqj wkh �upv olvwhg rq wkh Jhupdq pdunhw/ wkrvh zklfk h{sruw pruh�zklfk zh wdnh

dv sur{| iru ehlqj rxwzdug rulhqwhg dqg vwudwhjlfdoo| djjuhvvlyh�lqfuhdvh wkhlu olnholkrrg

4<



ri uhfhlylqj yhqwxuh fdslwdo1 Rq wkh frqwudu|/ wkh suhvhqfh ri d yhqwxuh fdslwdolvwv grhv qrw

vhhp wr d�hfw wkh �qdqfldo vwuxfwxuh ri Iuhqfk �upv1 Iru wkhvh/ yhqwxuh fdslwdo lq�xhqfhv

wkh prvw lpsruwdqw vwudwhjlf ghflvlrq= zkhq wr jhw olvwhg1 Yhqwxuh fdslwdolvwv grhv qrw vhhp

wr d�hfw wklv vwudwhjlf fkrlfh ri �upv rq wkh Jhupdq pdunhw1

Rxu uhvxowv udlvh d qxpehu ri lqwhuhvwlqj lvvxhv iru ixwxuh uhvhdufk1 Iru lqvwdqfh/ lw

zrxog eh lqwhuhvwlqj wr frpsduh rxu �qglqjv zlwk wkh uroh sod|hg e| yhqwxuh fdslwdolvwv lq

wkh �upv olvwhg rq wkh Qdvgdt1 D pruh fkdoohqjlqj uhvhdufk hqwdlov hqodujlqj rxu vdpsoh

wr kljko| lqqrydwlyh exw qrw olvwhg �upv dqg wr xqghuvwdqg wkh ghwhuplqdqwv ri wkh jrlqj

sxeolf ghflvlrqv ri Hxurshdq lqqrydwlyh �upv1

53
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^4` Doohq/ Iudqnolq/ dqg Grxjodv Jdoh ^4<<<`/ *Glyhuvlw| ri Rslqlrqv dqg Ilqdqflqj ri Qhz

Whfkqrorjlhv/* Mrxuqdo ri Ilqdqfldo Lqwhuphgldwlrq/ ; +4, 9;0;<1

^5` Ekdwwdfkdu|d/ V1/ dqg J1 Fklhvd +4<<9, %Sursulhwdu| Lqirupdwlrq/ Ilqdqfldo Lqwhuph0

gldwlrq/ dqg Uhvhdufk Lqfhqwlyhv/% Mrxuqdo ri Ilqdqfldo Lqwhuphgldwlrq/ : +7,1

^6` Eodfn/ Ehuqdug/ dqg Urqdog Jlovrq ^4<<;`/ *Yhqwxuh Fdslwdo dqg wkh Vwuxfwxuh ri Il0

qdqfldo Pdunhwv= Edqnv yhuvxv Vwrfn Pdunhwv/* Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 7:

+4, 5760::1

^7` Eodvv/ Dvkhu/ dqg \lvkd| \dihk ^5333`/ *Ydjderqg Vkrhv Orqjlqj wr Vwud|= Zk| Iru0

hljq Frpsdqlhv Olvw lq wkh Xqlwhg Vwdwhv/* Mrxuqdo ri Edqnlqj dqg Ilqdqfh/ iruwkfrp0

lqj1

^8` Erowrq/ Sdwulfn/ dqg Huqvw0Oxgzlj yrq Wkdgghq ^4<<;`/ *Eorfn/ Oltxlglw| dqg Frusr0

udwh Frqwuro/* Mrxuqdo ri Ilqdqfh/ 86 +4, 40591

^9` Eudy/ Dorq/ dqg Sdxo Jrpshuv ^4<<:`/ *P|wk ru Uhdolw|B Wkh Orqj0uxq Xqghushu0

irupdqfh ri Lqlwldo Sxeolf R�hulqj= Hylghqfh iurp Yhqwxuh dqg Qrqyhqwxuh0edfnhg

Frpsdqlhv/* Mrxuqdo ri Ilqdqfh/ 85 +7, 4:<404;531

^:` Fkhppdqxu/ Wkrpdv/ dqg Sdror Ixojklhul ^4<<<`/ *D Wkhru| ri wkh Jrlqj0Sxeolf Gh0

flvlrq/* Uhylhz ri Ilqdqdfldo Vwxglhv/ 45 +5, 57<0:<1

^;` Hxurshdq Frpplvvlrq ^4<<7`/ Juhhq Sdshu rq Lqqrydwlrq/ Eux{hoohv1

^<` Hxurshdq Frpplvvlrq ^4<<;`/ Ulvn Fdslwdo= D Nh| wr Mre Fuhdwlrq lq wkh Hxurshdq

Xqlrq/ Eux{hoohv1

^43` Ilvfkhu/ Fkulvwrsk ^5333`/ *Zk| Gr Frpsdqlhv Jr SxeolfB Hpslulfdo Hylghqfh iurp

Jhupdq|*v Qhxhu Pdunw/* plphr/ Oxgzle0Pd{lplooldqv0Xqlyhuvlw�dw/ P�xqfkhq1

^44` Jrpshuv/ Sdxo ^4<<9`/ *Judqgvwdqglqj lq wkh Yhqwxuh Fdslwdo Lqgxvwu|/* Mrxuqdo ri

Ilqdqfldo Hfrqrplfv/ 75 +4, 4660891

^45` Khoopdqq/ Wkrpdv/ Odxud Olqgvh|/ dqg Pdqmx Sxul ^4<<<` *Edqnv lq wkh Yhqwxuh

Fdslwdo Pdunhw= Dq Hpslulfdo Dqdo|vlv/* plphr/ Vwdqirug Xqlyhuvlw| JVE1



^46` Khoopdqq/ Wkrpdv/ dqg Pdqmx Sxul ^5333d`/ *Wkh Lqwhudfwlrq ehwzhhq Surgxfw Pdunhw

dqg Ilqdqflqj Vwudwhj|= Wkh Uroh ri Yhqwxuh Fdslwdo/* Uhylhz ri Ilqdqdfldo Vwxglhv/

iruwkfrplqj1

^47` Khoopdqq/ Wkrpdv/ dqg Pdqmx Sxul ^5333e`/ *Yhqwxuh Fdslwdo dqg wkh Surihvvlrqdo0

l}dwlrq ri Vwduw0xsv= Hpslulfdo Hylghqfh/* plphr/ Vwdqirug JVE1

^48` Nruwxp/ Vdpxho/ dqg Mrvk Ohuqhu ^4<<;`/ *Grhv Yhqwxuh Fdslwdo Vsxu LqqrydwlrqB/

QEHU Zrunlqj Sdshu 9;791

^49` Nxnlhv/ M�ruj ^5333`/ *Wkh H�hfwv ri Lqwurgxflqj d Qhz Vwrfn H{fkdqjh rq wkh LSR

Surfhvv/* plphr/ Xqlyhuvlw| ri Fklfdjr JVE1

^4:` Ohuqhu/ Mrvk ^4<<7`/ *Yhqwxuh Fdslwdolvwv dqg wkh Ghflvlrq wr jr Sxeolf/* Mrxuqdo ri

Ilqdqfldo Hfrqrplfv/ 68 +4, 5<606491

^4;` Phjjlvrq/ Zlooldp/ dqg Ndwkohhq Zhlvv ^4<<4`/ *Yhqwxuh Fdslwdo Fhuwl�fdwlrq lq Lqwldo

Sxeolf R�hulqjv/* Mrxuqdo ri Ilqdqfh/ 79 +6, ;:<0<361

^4<` Pdnvlprylf/ Yrmlvody/ dqg Shjduhw Slfkhou ^5333`/ *Whfkqrorjlfdo Lqqrydwlrq dqg Lqlwldo

Sxeolf R�hulqjv/* Uhylhz ri Ilqdqdfldo Vwxglhv/ iruwkfrplqj1

^53` Plfkhodffl/ Fodxglr/ dqg Mdylhu Vxduh} ^5333`/ *Exvlqhvv Fuhdwlrq dqg wkh Vwrfn Pdu0

nhw/* zrunlqj sdshu/ FHPIL1

^54` Sdjdqr/ Pdufr ^4<<6`/ *Wkh Iorwdwlrq ri Frpsdqlhv lq wkh Vwrfn Pdunhw= D Frrugl0

qdwlrq Idloxuh Prgho/* Hxurshdq Hfrqrplf Uhylhz/ 6: +6, 4334044581

^55` Sdjdqr/ Pdufr/ Idelr Sdqhwwd/ dqg Oxljl ]lqjdohv ^4<<;`/ *Zk| Gr Frpsdqlhv Jr

SxeolfB Dq Hpslulfdo Dqdo|vlv/* Mrxuqdo ri Ilqdqfh/ 86 +4, 5:0971

^56` Sdjdqr/ Pdufr/ dqg Dlovd U�rhoo ^4<<;`/ *Wkh Fkrlfh ri Vwrfn Rzqhuvkls Vwuxfwxuh=

Djhqf| Frvwv/ Prqlwrulqj dqg wkh Ghflvlrq wr Jr Sxeolf/* Txduwhuo| Mrxuqdo ri Hfr0

qrplfv/ 446 +4, 4;:05581

^57` Sdjdqr/ Pdufr/ Dlovd U�rhoo/ dqg Mrvhi ]hfkqhu ^4<<<`/ *Wkh Jhrjudsk| ri Htxlw| Olvw0

lqj= Zk| Gr Hxurshdq Frpsdqlhv Olvw DeurdgB* FVHI Zrunlqj Sdshu q15;1

Urhoo <9

^58` U�rhoo/ Dlovd ^4<<9`/ *Wkh Ghflvlrq wr Jr Sxeolf= Dq Ryhuylhz/* Hxurshdq Hfrqrplf

Uhylhz/ 73 +6, 43:40;41



^59` Wkdnru/ Dqmdq ^4<<9`/ *Wkh Ghvljq ri Ilqdqfldo V|vwhpv= Dq Ryhuylhz/* emi/ 53 +5,

<4:~7;1

^5:` Vxeudkpdq|dp/ Dydqlgkdu/ dqg Vkhulgdq Wlwpdq/ ^4<<<`/ *Wkh Jrlqj0Sxeolf Ghflvlrq

dqg wkh Ghyhorsphqw ri Ilqdqfldo Pdunhwv/* Mrxuqdo ri Ilqdqfh/ 87 +6, 43780;51

^5;` \rvkd/ Ryhg ^4<<8`/ *Lqirupdwlrq Glvforvxuh dqg wkh Fkrlfh ri Ilqdqflqj Irup/* Mrxu0

qdo ri Ilqdqfldo Lqwhuphgldwlrq/ 7 +4, 60531

^5<` ]lqjdohv/ Oxljl ^4<<8`/ *Lqvlghu Rzqhuvkls dqg wkh Ghflvlrq wr Jr Sxeolf/* Uhylhz ri

Hfrqrplf Vwxglhv/ 95 +5, 75807;1
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Uhtxluhphqwv

Fdslwdo � 418 ploolrq hxur

Djh

Dffrxqwlqj

Vwdqgdugv

Sur�wdelolw|

Survshfwxv \hv

LSR Yroxph � 8 ploolrq hxur1

� 433/333 vkduhv wr eh lvvxhg

Iuhh Iordw � 53( ri wkh fdslwdo

� 83( ri iuhh �rdw pxvw frph iurp fdslwdo lqfuhdvh

W|sh ri Vkduhv Qr uhvwulfwlrqv wr iuhh qhjrwldelolw|

Vsrqvru Dw ohdvw rqh

juhhqvkrh pdqgdwru|

Orfn0xs Shulrg Wr eh fkrvhq e| wkh Frpsdq| +pd| eh h{hpswhg,

Vdohv e| pdqdjlqj vkduhkroghuv pdgh sxeolf

Wdnh0Ryhu Uxohv

Iruhljq Dgplvvleoh

Frpsdqlhv



Wdeoh 4+D, 0 QRXYHDX PDUFK�H

Uhtxluhphqwv

Fdslwdo � 418 ploolrq hxur

Djh � 6 |hduv

Dffrxqwlqj Txduwhuo| Uhsruwv

Vwdqgdugv Dqqxdo Ilqdqfldo Dqdolvwv Frqihuhqfh

XV0JDDS ru LDV

Sur�wdelolw|

Survshfwxv \hv1 Pxvw eh sxeolvkhg dovr lq Hqjolvk

LSR Yroxph � 8 ploolrq hxur1 Wrwdo sdu ydoxh � 8331333 GP

� 433/333 vkduhv wr eh lvvxhg

Iuhh Iordw � 53( ri wkh fdslwdo

� 58( uhfrpphqghg qrw wr eh forvho| khog

� 83( ri iuhh �rdw pxvw frph iurp d fdslwdo lqfuhdvh

W|sh ri Vkduhv Rqo| ruglqdu| vkduhv +iru wkh �uvw lvvxh,

Qr uhvwulfwlrqv wr iuhh qhjrwldelolw|

Vsrqvru Dw ohdvw wzr

Orfn0xs Shulrg Wr eh fkrvhq e| wkh Frpsdq|/ exw � 9 prqwkv

Wdnh0Ryhu Uxohv Pxvw frpso| zlwk wkh Jhupdq Wdnh Ryhu Frgh

Iruhljq Dgplvvleoh> Wkhlu krph uxohv dqg uhjxodwlrqv dsso|

Frpsdqlhv



Wdeoh 4+E, 0 QHXHU PDUNW

Uhtxluhphqwv

Fdslwdo � 418 ploolrq hxur

Djh � 6 |hduv

Dffrxqwlqj Txduwhuo| Uhsruwv

Vwdqgdugv

Sur�wdelolw| Pxvw eh deoh wr jhqhudwh sur�wv

Survshfwxv \hv

LSR Yroxph � 8 ploolrq hxur1

Iuhh Iordw

W|sh ri Vkduhv

Vsrqvru Dw ohdvw rqh

Orfn0xs Shulrg Wr eh fkrvhq e| wkh frpsdq| ru pdqgdwhg e| DH[

Wdnh0Ryhu Uxohv

Iruhljq

Frpsdqlhv

Wdeoh 4+F, 0 HXUR1QP DPVWHUGDP



Uhtxluhphqwv

Fdslwdo � 418 ploolrq hxur ri qhw zruwk

Djh Dw ohdvw rqh edodqfh vkhhw sxeolvkhg +pd| eh h{hpswhg,

Dffrxqwlqj

Vwdqgdugv

Sur�wdelolw| Pxvw eh deoh wr jhqhudwh sur�wv

Survshfwxv \hv

LSR Yroxph � 8 ploolrq hxur1

� 433/333 vkduhv wr eh lvvxhg

Iuhh Iordw � 53( ri wkh fdslwdo

� 83( ri iuhh �rdw pxvw frph iurp d fdslwdo lqfuhdvh

W|sh ri Vkduhv

Vsrqvru Dw ohdvw rqh

Orfn0xs Shulrg � 45 prqwkv +rq ;3( ri kroglqjv,

Wdnh0Ryhu Uxohv

Iruhljq

Frpsdqlhv

Wdeoh 4+G, 0 QXRYR PHUFDWR
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Qrxyhdx Qhxhu Hxur1QP Qxryr

Pdufk�h Pdunw Dpvwhugdp Phufdwr

Qr1 ri LSRv 446 555 47 9

Qr1 ri LSRv lq gdwdvhw 43; 4<7 : 9

Ixqgv udlvhg +phdq, 48/6 +43;, 8:/4 +4;;, 43/: +8, 76/9 +8,

+ploolrqv ri hxurv,

Suh0LSR htxlw| +phdq, 516 51: 414 418

+ploolrqv ri hxurv,

Djh dw LSR +phdq/ prqwkv, 433 +43;, 47: +4;<, 458 +:, 445 +9,

Hpsor|hhv dw LSR +phdq, 483 +86, 643 +479, <9 +8, 4<9 +4,

Qr1 ri gxdo olvwlqjv ; 53 5 3

Qr1 ri furvv olvwlqjv : 74 5 3

Vrxufh= rxu hoderudwlrqv iurp Hxur1QP gdwd dqg iurp rxu gdwdvhw1 Gdwd iru LSRv wr Iheuxdu|

53331 Lq eudfnhwv wkh qxpehu ri revhuydwlrqv iru hdfk yduldeoh1

A@M*i �G ,�hL��� tiU|Lh@* UL4TLt�|�L?



Qrxyhdx Qhxhu Hxur1QP Qxryr

Pdufk�h Pdunw Dpvwhugdp Phufdwr

Elrwhfkqrorj| 6 < 3 3

Ilqdqfldo Vhuylfhv : 7 3 3

Lqgxvwuldov 7 < 3 3

Lqwhuqhw 4 6; 3 4

LW Vhuylfhv 9 55 3 4

Pdqxidfwxulqj 6 3 3 3

Phgld ) Hqwhuw1 5 53 3 3

Phgwhfk ) Khdowk Fduh 7 : 4 3

Vhuylfhv 9 3 4 4

Vriwzduh 49 68 6 3

Whfkqrorj| < 74 5 5

Whohfrppxqlfdwlrqv ; < 3 3

Wudgh 8 3 3 4

Wrwdo :7 4<7 : 9
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Iudqfh Jhupdq| Lwdo| Qhwkhuodqgv

Shqvlrq Ixqgv 46 47 : 4

Edqnv 5; 84 75 59

Lqvxu1 Frps1 44 47 5 5:

Frpsdqlhv 44 ; 43 6

Lqglylgxdov 7 ; 5; :

Jryhuqphqw 4 6 4 3

Uhdol}hg Hduqlqjv 64 3 8 48

Rwkhuv 4 5 8 54

Vrxufhv ri Ixqgv +shufhqwdjh vkduhv,/ 4<<; Vrxufh= rxu hoderudwlrqv iurp HYFD gdwd1

Iudqfh Jhupdq| Lwdo| Qhwkhuodqgv

Ex| Rxw 79 5< 56 67

Vhhg 3 9 3 3

Vwduw Xs 47 4; 48 49

H{sdqvlrq 66 76 6: 69

Rwkhu : : 58 47

Xvhv ri Ixqgv +shufhqwdjh vkduhv,/ 4<<; Vrxufh= rxu hoderudwlrqv iurp HYFD gdwd1



Iudqfh Jhupdq| Lwdo| Qhwkhuodqgv

4<<< 716 61; 414 41;

4<<; 61; 41; 414 31<

Vrxufhv ri Ixqgv +ploolrqv ri hxurv,/ 4<<; dqg 4<<< Vrxufh= rxu hoderudwlrqv iurp HYFD gdwd1

Iudqfh Jhupdq| Lwdo| Qhwkhuodqgv

4<<< 51; 615 413 41;

4<<; 41: 41< 413 31<

Xvhv ri Ixqgv +ploolrqv ri hxurv,/ 4<<; dqg 4<<< Vrxufh= rxu hoderudwlrqv iurp HYFD gdwd1

4<<8 4<<9 4<<: 4<<; 4<<<

Ixqgv Udlvhg 716 :1< 5313 5316 5817

Lqyhvwphqwv 818 91; <19 4718 5814

Hxurshdq Yhqwxuh Fdslwdo= Hyroxwlrq +gdwd lq ploolrqv ri hxurv, Vrxufh= rxu hoderudwlrqv

iurp HYFD gdwd1
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Phdq Vw1 Ghyldwlrq Phgldq

Hpsor|hhv 48: 4:5 438

Iruhljq Vdohv 17< 166 187

Dvvhwv 778 5683 471:

Fdsh{ 419: 613; 188

Ghew 489 :98 817;

Ghew wr edqnv 7: 578 1<<

Htxlw| 655 4793 91;4

HELW 7716 586 199

Ghew2Htxlw| 61:9 471;< 189

Htxlw|2Dvvhwv 41;; 9174 195

Ghew2Dvvhwv 1;4 4155 174

URD 1339 14: 137

Vdohv 6<3 53;3 4417

Wdeoh 8+D, 0 Qrxyhdx Pdufk�h

Iru wkh �qdqfldo yduldeohv dprxqwv lq ploolrq ri hxurv1 Hpsor|hhv lq qxpehuv1 Udwlrv lq shufhqwdjh

whupv1 Iruhljq vdohv lqglfdwhv wkh shufhqw vkduh ri iruhljq vdohv1 Fdsh{ @ fdslwdo h{shqglwxuh/ URD

@ uhwxuq rq dvvhwv/ HELW @ hduqlqj ehiruh lqwhuhvwv dqg wd{hv1



Phdq Vw1 Ghyldwlrq Phgldq

Hpsor|hhv 63< 6;5 47:

Iruhljq Vdohv 174 17< 163

Dvvhwv 449 759 7618

Fdsh{ ;1<< 4816 614;

Ghew 98 6<< <143

Ghew wr edqnv 4518 7918 4178

Htxlw| 7:16 <314 5<14

HELW 8137 6617 4139

Ghew2Htxlw| 7146 6818; 169

Htxlw|2Dvvhwv 19: 159 1:4

Ghew2Dvvhwv 163 159 157

URD 149 41<3 1359

Vdohv 4;5 4993 5619

Wdeoh 8+E, 0 Qhxhu Pdunw

Iru wkh �qdqfldo yduldeohv dprxqwv lq ploolrq ri hxurv1 Hpsor|hhv lq qxpehuv1 Udwlrv lq shufhqwdjh

whupv1 Iruhljq vdohv lqglfdwhv wkh shufhqw vkduh ri iruhljq vdohv1 Fdsh{ @ fdslwdo h{shqglwxuh/ URD

@ uhwxuq rq dvvhwv/ HELW @ hduqlqj ehiruh lqwhuhvwv dqg wd{hv1



Phdq Vw1 Ghyldwlrq Phgldq

Hpsor|hhv <9 <9 9;

Iruhljq Vdohv 31:: 31::

Dvvhwv 4415; 61;7 431:8

Fdsh{ 1:6 18: 1;4

Ghew 8186 7169 6193

Ghew wr edqnv 19< 4145 135<

Htxlw| 918; 518: 81;<

HELW 158 61<4 1<5

Ghew2Htxlw| 1<: 413; 19:

Htxlw|2Dvvhwv 195 153 198

Ghew2Dvvhwv 176 156 173

URD 03136 16; 13<

Vdohv 44139 44146 7164

Wdeoh 8+F, 0 Hxur1QP Dpvwhugdp

Iru wkh �qdqfldo yduldeohv dprxqwv lq ploolrq ri hxurv1 Hpsor|hhv lq qxpehuv1 Udwlrv lq shufhqwdjh

whupv1 Iruhljq vdohv lqglfdwhv wkh shufhqw vkduh ri iruhljq vdohv1 Fdsh{ @ fdslwdo h{shqglwxuh/ URD

@ uhwxuq rq dvvhwv/ HELW @ hduqlqj ehiruh lqwhuhvwv dqg wd{hv1



Phdq Vw1 Ghyldwlrq Phgldq

Hpsor|hhv 4<9 4<9

Iruhljq Vdohv

Dvvhwv 4361:: 444147 4361::

Fdsh{

Ghew 57183 54133 57183

Ghew wr edqnv 4173 41<; 4173

Htxlw| :8195 ;;145 :8195

HELW 07149 ;138 07149

Ghew2Htxlw| 184 164 184

Htxlw|2Dvvhwv 186 186

Ghew2Dvvhwv 163 145 163

URD 1336 13;4 1336

Vdohv 5<156 71<7 5<156

Wdeoh 8+G, 0 Qxryr Phufdwr

Iru wkh �qdqfldo yduldeohv dprxqwv lq ploolrq ri hxurv1 Hpsor|hhv lq qxpehuv1 Udwlrv lq shufhqwdjh

whupv1 Iruhljq vdohv lqglfdwhv wkh shufhqw vkduh ri iruhljq vdohv1 Fdsh{ @ fdslwdo h{shqglwxuh/ URD

@ uhwxuq rq dvvhwv/ HELW @ hduqlqj ehiruh lqwhuhvwv dqg wd{hv1

A@M*i SG A�i �?@?U�@* t|h�U|�hi Lu �h4t }L�?} T�M*�U L? ,�hL����

i�L*�|�L?



4<<9 4<<: 4<<;

Qr ri LSRv 9 43 63

Hpsor|hhv ;4 43; <5

Iruhljq Vdohv 1:; 175 1:4

Dvvhwv 45193 44183 4:1;3

Fdsh{ 173 188 154

Ghew 814; 61<4 :159

Ghew wr edqnv 9139 4156 1;6

Htxlw| 9158 9195 :155

HELW 3 193 1:3

Ghew2Htxlw| 1;5 185 194

Htxlw|2Dvvhwv 188 196 194

Ghew2Dvvhwv 178 174 16;

URD 13: 13: 135

Vdohv ;19< 4418 4414

Wdeoh 9+D, 0 Qrxyhdx Pdufk�h

Phgldq ydoxhv iru wkh �qdqfldo yduldeohv lq ploolrq ri hxurv1 Hpsor|hhv lq qxpehuv1 Udwlrv lq

shufhqwdjh whupv1 Iruhljq vdohv lqglfdwhv wkh shufhqw vkduh ri iruhljq vdohv1 Fdsh{ @ fdslwdo h{shq0

glwxuh/ URD @ uhwxuq rq dvvhwv/ HELW @ hduqlqj ehiruh lqwhuhvwv dqg wd{hv1



4<<: 4<<; 4<<<

Qr ri LSRv 43 74 455

Hpsor|hhv 564 4:; 46:

Iruhljq Vdohv 169 15: 165

Dvvhwv 8817 8718 741;

Fdsh{ 415; 6176 51<;

Ghew 4:133 46143 91<9

Ghew wr edqnv 71:5 41;8 1<<

Htxlw| 64183 59163 5<193

HELW 81:7 51:8 1368

Ghew2Htxlw| 1:3 177 158

Htxlw|2Dvvhwv 18; 198 1:9

Ghew2Dvvhwv 164 15; 14<

URD 13< 13: 134

Vdohv 981<3 66143 4<163

Wdeoh 9+E, 0 Qhxhu Pdunw

Phgldq ydoxhv iru wkh �qdqfldo yduldeohv lq ploolrq ri hxurv1 Hpsor|hhv lq qxpehuv1 Udwlrv lq

shufhqwdjh whupv1 Iruhljq vdohv lqglfdwhv wkh shufhqw vkduh ri iruhljq vdohv1 Fdsh{ @ fdslwdo h{shq0

glwxuh/ URD @ uhwxuq rq dvvhwv/ HELW @ hduqlqj ehiruh lqwhuhvwv dqg wd{hv1



Hxur1QP Dpvwhugdp Qxryr Phufdwr

4<<: 4<<; 4<<< 4<<<

Qr ri LSRv 5 7 4 9

Hpsor|hhv 47 ;; 3 4<9

Iruhljq Vdohv 3 1:: 3 3

Dvvhwv 43173 <1;; 451:4 4361::

Fdsh{ 1334 1<7 4138 3

Ghew 914; 6169 81;4 57183

Ghew wr edqnv 4166 139 q1d1 4173

Htxlw| 7155 91<7 91<3 :8195

HELW 05149 4173 9164 07149

Ghew2Htxlw| 41:6 193 1;7 184

Htxlw|2Dvvhwv 188 19: 187 186

Ghew2Dvvhwv 178 16: 179 163

URD 15; 145 183 1336

Vdohv 5154 <14; 5<1:< 5<156

Wdeoh 9+F, Hxur1QP Dpvwhugdp dqg Qxryr Phufdwr

Phgldq ydoxhv iru wkh �qdqfldo yduldeohv lq ploolrq ri hxurv1 Hpsor|hhv lq qxpehuv1 Udwlrv lq

shufhqwdjh whupv1 Iruhljq vdohv lqglfdwhv wkh shufhqw vkduh ri iruhljq vdohv1 Fdsh{ @ fdslwdo h{shq0

glwxuh/ URD @ uhwxuq rq dvvhwv/ HELW @ hduqlqj ehiruh lqwhuhvwv dqg wd{hv1



A@M*i .G �}i @| W��

4<<9 4<<: 4<<; 4<<<

Phg1 Phdq Phg1 Phdq Phg1 Phdq Phg1 Phdq

Qrxyhdx Pdufk�h 43: 446 44; 444 ;3 <4 :9 433

Qhxhu Pdunw ~ ~ ;3 539 498 4;4 43: 463

Hxur1QP ~ ~ 8< 8< :7 497 437 437

Dpvwhugdp

Djh dw LSR h{suhvvhg lq prqwkv iurp wkh �up*v irxqgdwlrq1

A@M*i HG �L�Lh|t Lu �h4t *�t|i_ L? ,�hL���

Qrxyhdx Qhxhu Hxur1QP Qxryr

Pdufk�h Pdunw Dpvwhugdp Phufdwr

Suh Hxur1QP 97 4:: : 9

Srvw Hxur1QP 43 4: 3 3

Wrwdo :7 4<7 : 9

Phgldq djh dw LSR h{suhvvhg lq prqwkv iurp wkh �up*v irxqgdwlrq1 Suh dqg srvw Hxur1QP uhihu wr

zkhwkhu wkh �up zd irxqghg ehiruh ru diwhu wkh rshqlqj ri wkh Hxur1QP eudqfk lw lv olvwhg rq1

A@M*i bG �L��i@� �@hU��i @?_ �i�ih �@h!|G UL4T@h�tL?



Iudqfh Jhupdq|

04 .4 04 .4

Hpsor|hhv 433 484 <6 733

Iruhljq Vdohv 3149 3183 3163 3175

Dvvhwv <199 4;193 44173 ;81;3

Fdsh{ 316<8 4184 31;7 <1<<

Ghew 8187 <193 91:9 631:3

Ghew wr edqnv 4153 417: 4169 7177

Htxlw| 515: ;19: 51:5 6:1:

HELW 31;: 03133: 4134 51<7

Ghew2Htxlw| 513; 1;3 4197 199

Ghew2Dvvhwv 196 178 193 166

URD 13; 03134 13: 138

Vdohv 44183 44173 43183 ;7193

Phgldq ydoxhv1 Phgldqv zklfk gl�hu dw d ohyho ri frq�ghqfh ri dw ohdvw 8( duh lq erog1

A@M*i �fG W��t @?_ �i?|�hi U@T�|@*G t|h�U|�hi�

Qrxyhdx Qhxhu Hxur1QP Qxryr

Pdufk�h Pdunw Dpvwhugdp Phufdwr

Zlwkrxw YF 77 +:6, 449 +4<6, 8 +9, 7 +9,

Zlwk YF 54 :5 4 4

ehiruh Hxur1QP 7 +:6, 4< +4<6, 4 +9, 4 +4,

diwhu Hxur1QP 4: +:6, 86 +4<6, 3 +9, 4 +9,

Gdwd rq LSRv duh wr Iheuxdu| 53331 Lq eudfnhwv wkh qxpehu ri revhuydwlrqv iru hdfk yduldeoh1 Vrph

�upv gr qrw lqglfdwhg zkhwkhu ru qrw wkh| kdyh uhfhlyhg yhqwxuh fdslwdo �qdqflqj1



A@M*i ��G W��t @?_ �i?|�hi U@T�|@*G igiU|t�



Iudqfh Jhupdq|

04 3 .4 04 3 .4

qr YF ;3 <4 488 43: 48: 6:4

Hpsor|hhv

YF 44; 445 476 ;3 474 7::

qr YF 146 187 17; 159 15< 176

Iruhljq Vdohv

YF 198 183 17< 13< 15< 16<

qr YF ;1;3 44143 4:133 47153 861;3 ;:143

Dvvhwv

YF 43163 491:3 4;193 ;1:8 6:1; :619

qr YF 169 168 461;3 413: 615: <173

Fdsh{

YF 16< 196 1<8 193 613; 7189

qr YF 717; 61:; 81<3 43173 441;3 64133

Ghew

YF 8194 :189 <1<8 7187 913: 5;1:3

qr YF 1;8 4159 5144 5133 516; 71;7

Ghew wr edqnv

YF 4175 19; 1;3 1;: 16: 716<

qr YF 515< 9195 43163 5187 5<1;3 6<173

Htxlw|

YF 5133 <1:8 ;19: 51:; 5;153 65153

qr YF 1:6 1:7 169 418; 41<: 51<7

HELW

YF 1<< 189 03136 16< 03135 147

qr YF 518: 198 1<7 5166 174 199

Ghew2Htxlw|

YF 41<8 178 193 1<4 158 199

qr YF 196 175 17: 198 159 166

Ghew2Dvvhwv

YF 196 173 177 184 153 169

qr YF 13; 13: 03134 143 138 139

URD

YF 13: 134 03134 134 3133 03137

qr YF ;153 431:3 46193 4;1;3 5;1<3 ;5133

Vdohv

YF 44193 45163 <143 431:3 481:3 ;;173<<



Phgldq ydoxhv1 Phgldqv zklfk gl�hu dw d ohyho ri frq�ghqfh ri dw ohdvw 8( duh lq erog1



A@M*i �2G �hLM�| hi}hitt�L?Q_iTi?_i?| �@h�@M*i �i?|�hi U@T�|@*�

Lqghshqghqw Frh�flhqwv w0udwlr S0Ydoxh

Yduldeohv

URD 04156 051344 1377

Ghew+04, 07195 04174: 1489

Frqvwdqw 03158 051455 31367

Qxpehu ri �upv 4:8

Svhxgr U2 13788

"2+5, 43184

S0ydoxh 13385

Wdeoh 45 +D,

Lqghshqghqw Frh�flhqwv w0udwlr S0Ydoxh

Yduldeohv

URD 0518< 041<46 1389

Iruhljq Vdohv+04, 4144 5154 135:

Frqvwdqw 03196 0519<4 133:

Qxpehu ri �upv :3

Svhxgr U2 13:93

"2+5, :149

S0ydoxh 135:<

Wdeoh 45 +E,



Lqghshqghqw Frh�flhqwv w0udwlr S0Ydoxh

Yduldeohv

URD+05, 05184 051468 1366

Phgld ) Hqwhuw1 03158 0315:4 1:;9

Vriwzduh 17: 4138 15<7

Whfkqrorj| 1:3 415; 14<<

Whohfrppxqlfdwlrqv 4146 41:3 13;<

Frqvwdqw 14: 1:5 17:7

Qxpehu ri �upv 98

Svhxgr U2 1457

"2+8, 431;:

S0ydoxh 1387

Wdeoh 45 +F,



A@M*i ��G �L hi}hitt�L?Q_iTi?_i?| �@h�@M*i |�4i�|L�*�t|�?}�

Kd}dug w0udwlr S0Ydoxh

Udwlr

Yhqwxuh Fdslwdolvwv 413: 16<8 19<6

DjhLSR 4133 61557 1334

Lqgxvwuldov 1<6 031485 1;:<

URD+LSR, 413< 514;5 135<

Qxpehu ri �upv 48:

"2+7, 431<:

S0ydoxh 135:

Wdeoh 46 +D,

Udwlr

Yhqwxuh Fdslwdolvwv 177 0513;8 136:

Phgld ) Hqwhuw1 ;1:8 41;7: 1398

Wudgh 8199 51486 1364

Hpsor|hhv+LSR, 1<<< 031:55 17:3

Qxpehu ri �upv 67

"2+7, 4316<

S0ydoxh 1367

Wdeoh 46 +E,



A@M*i �eG ��?iht��T t|h�U|�hiG t|h�U|�hi Thi @?_ TLt| W���

Suh LSR Srvw LSR

Irxqghuv 17377 163;;

Pdqdjhuv ) Gluhfwruv 14787 1449;

Yhqwxuh Fdslwdolvwv 153;8 14895

Rwkhu Ilqdqfldo Lqyhvwruv 1454< 13<87

Hpsor|hhv 13443 133<5

Rwkhuv 13;3< 1379;

Iuhh Iordw 135:< 15988

Wdeoh 47 +D, 0 Vwdnhkroghuv= Iudqfh

Suh LSR Srvw LSR

Irxqghuv 188:4 17373

Pdqdjhuv ) Gluhfwruv 13956 13768

Yhqwxuh Fdslwdolvwv 146;7 13;5:

Rwkhu Ilqdqfldo Lqyhvwruv 13935 13688

Hpsor|hhv 134<< 13473

Rwkhuv 148:9 13<96

Iuhh Iordw 13377 16574

Wdeoh 47 +E, 0 Vwdnhkroghuv= Jhupdq|



Suh LSR Srvw LSR

Irxqghuv 13<;: 13835

Pdqdjhuv ) Gluhfwruv 16577 14:7;

Yhqwxuh Fdslwdolvwv 16697 153;5

Rwkhu Ilqdqfldo Lqyhvwruv 135;; 135:;

Hpsor|hhv 1338; 13384

Rwkhuv 14768 14<65

Iuhh Iordw 13957 16739

Wdeoh 47 +F, 0 Vwdnhkroghuv= Kroodqg

Suh LSR Srvw LSR

Irxqghuv 16;85 15686

Pdqdjhuv ) Gluhfwruv 14879 14466

Yhqwxuh Fdslwdolvwv 13<<9 13885

Rwkhu Ilqdqfldo Lqyhvwruv 14<79 13;:<

Hpsor|hhv 3 3

Rwkhuv 14993 13;66

Iuhh Iordw 3 17583

Wdeoh 47 +G, 0 Vwdnhkroghuv= Lwdo|



A@M*i �DG ��?iht��T t|h�U|�hiG UL?|hL**�?} t|@!i Thi @?_ TLt| W���

Vkduh ri Frpsdqlhv Phdq Vw1 Ghy1 Phgldq

frqwuroohg e|

Suh Srvw Suh Srvw Suh Srvw Suh Srvw

LSR LSR LSR LSR LSR LSR LSR LSR

Irxqghuv 178 175 1;3 197 14< 149 1;6 198

Pdqdjhuv ) Gluhfwruv 148 147 19< 18: 155 14: 18< 187

Yhqwxuh Fdslwdolvwv 158 156 197 17; 154 149 193 175

Rwkhu Ilq1 Lqyhvwruv 143 144 1:4 187 156 49 1:5 17:

Hpsor|hhv 3 3 3 3 3 3 3 3

Rwkhuv 3 3 3 3 3 3 3 3

Iuhh Iordw 134 13: 1:5 173 ~ 153 1:5 164

Wdeoh 48 +D, 0 Vwdnhkroghuv= Iudqfh wkhuh lv rqo| rqh �up frqwuroohg e| iuhh �rdw�R{lv

Lqwhuqdwlrqdo Lqf1/ d �up olvwhg rq Qdvgdt1

Vkduh ri Frpsdqlhv Phdq Vw1 Ghy1 Phgldq

frqwuroohg e|

Suh Srvw Suh Srvw Suh Srvw Suh Srvw

LSR LSR LSR LSR LSR LSR LSR LSR

Irxqghuv 19< 18< 1:: 18; 153 145 1:< 193

Pdqdjhuv ) Gluhfwruv 139 136 19: 187 156 155 199 176

Yhqwxuh Fdslwdolvwv 146 13; 1:3 184 155 14< 1;3 189

Rwkhu Ilq1 Lqyhvwruv 138 136 183 166 156 144 178 167

Hpsor|hhv 134 134 1:5 188 14: ~ 1:5 14<

Rwkhuv 148 145 185 177 164 14< 189 179

Iuhh Iordw 3 157 3 179 ~ 147 3 179

Wdeoh 48 +E, 0 Vwdnhkroghuv= Jhupdq|



Vkduh ri Frpsdqlhv Phdq

frqwuroohg e|

Suh Srvw Suh Srvw

LSR LSR LSR LSR

Irxqghuv 3 3 3 3

Pdqdjhuv ) Gluhfwruv 173 153 1;4 187

Yhqwxuh Fdslwdolvwv 153 153 1;3 196

Rwkhu Ilq1 Lqyhvwruv 3 3 3 3

Hpsor|hhv 3 3 3 3

Rwkhuv 153 153 187 177

Iuhh Iordw 153 173 164 176

Wdeoh 48 +F, 0 Vwdnhkroghuv= wkh Qhwkhuodqgv

Vkduh ri Frpsdqlhv Phdq

frqwuroohg e|

Suh Srvw Suh Srvw

LSR LSR LSR LSR

Irxqghuv 183 166 1:: 189

Pdqdjhuv ) Gluhfwruv 14: 14: 1;3 193

Yhqwxuh Fdslwdolvwv 14: 3 199 3

Rwkhu Ilq1 Lqyhvwruv 14: 3 184 3

Hpsor|hhv 3 3 3 3

Rwkhuv 3 3 3 3

Iuhh Iordw 3 183 3 183

Wdeoh 48 +G, 0 Vwdnhkroghuv= Lwdo|
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Qrxyhdx Qhxhu Hxur1QP Qxryr

Pdufk�h Pdunw Dpvwhugdp Phufdwr

Vkduhv iurp

fdslwdo lqfuhdvh ;8 :: :; ;<

Vkduhv vrog e|

suh0LSR vkduhkroghuv 48 56 55 44


