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Wkh dxwkru lv d Ohfwxuhu lq Dffrxqwlqj dw wkh Xqlyhuvlw| ri Eulvwro1 Ixqglqj iru wklv uhvhdufk
zdv surylghg e| wkh Fkduwhuhg Dffrxqwdqwv* Wuxvw iru Hgxfdwlrq dqg Uhvhdufk lq wkh irup ri
d Srvwjudgxdwh Ihoorzvkls1 Wkh dxwkru lv dovr judwhixo wr Folyh Ohqqr{ dqg Sdxo Jurxw iru
wkhlu jhqhurxv dgylfh dqg vxssruw/ dqg Vwxduw Wxuoh| iru khosixo frpphqwv dqg vxjjhvwlrqv1
Khosixo frpphqwv zhuh dovr uhfhlyhg iurp sduwlflsdqwv lq wkh DDD0EDD Vhfrqg Joredolvdwlrq
Frqihuhqfh/ wkh dffrxqwlqj dqg �qdqfh jurxs zrunvkrsv dw Eulvwro Xqlyhuvlw|/ dqg wkh Irxuwk
Dqqxdo Ilqdqfldo Uhsruwlqj dqg Exvlqhvv Frppxqlfdwlrq Frqihuhqfh1 Dq| uhpdlqlqj huuruv
duh wkh uhvsrqvlelolw| ri wkh dxwkru1



Ghwhuplqdqwv ri Dxglw Uhsruwv lq wkh XN

Devwudfw

Wklv sdshu lqyhvwljdwhv wkh ghwhuplqdqwv ri dxglw uhsruwv rq sxeolf dqg sulydwh

frpsdqlhv lq wkh XN1 Wkh pdlq hpslulfdo �qglqjv vkrz wkdw olvwhg frpsdqlhv duh

ohvv olnho| wr uhfhlyh qrq0jrlqj0frqfhuq uhodwhg prgl�fdwlrqv wkdq rwkhu frpsdqlhv

+sulydwh ru sxeolf exw qrw olvwhg,/ exw rwkhuzlvh frpsdq| w|sh lv lqvljql�fdqw lq

ghwhuplqlqj dxglw prgl�fdwlrqv1 Ixuwkhupruh/ wkh ghwhuplqdqwv ri prgl�hg dxglw

uhsruwv gl�hu ehwzhhq sxeolf dqg sulydwh frpsdqlhv dqg ehwzhhq gl�huhqw w|shv

ri dxglw prgl�fdwlrq1 Lq sduwlfxodu/ kljk ohyhov ri �qdqfldo jhdulqj duh dvvrfldwhg

zlwk d vljql�fdqwo| ghfuhdvhg +lqfuhdvhg, olnholkrrg ri qrq0jrlqj0frqfhuq uhodwhg

prgl�fdwlrqv rq sulydwh +sxeolf, frpsdqlhv1
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Ghwhuplqdqwv ri Dxglw Uhsruwv lq wkh XN

41 Lqwurgxfwlrq

Wklv sdshu surylghv hylghqfh ri wkh dvvrfldwlrq ehwzhhq gl�huhqw w|shv ri dxglw

prgl�fdwlrqv dqg revhuydeoh frpsdq| fkdudfwhulvwlfv/ lq erwk sxeolf dqg sulydwh

olplwhg XN frpsdqlhv1

Suhylrxv uhvhdufk lq wklv duhd lv olplwhg wr d kdqgixo ri sdshuv/ dowkrxjk

prghov ri dxglw uhsruwlqj dovr rffxu lq vrph vwxglhv ri edqnuxswf| suhglfwlrq

+h1j1 Ohqqr{/ 4<<<,1 Vwxglhv duh olplwhg wr sduwlfxodu w|shv ri frpsdqlhv1 Iru

h{dpsoh/ Grsxfk hw do1 +4<;:, hvwlpdwhg d prgho ri dxglw uhsruwlqj lq olvwhg

XV frpsdqlhv dqg Nhdvh| hw do1 +4<;;, hvwlpdwhg d prgho ri dxglw uhsruwlqj lq

vpdoo/ sulydwh XN frpsdqlhv1 Wklv sdshu h{whqgv wkh olwhudwxuh e| frpsdulqj

wkh ghwhuplqdqwv ri dxglw rslqlrqv lq erwk sxeolf dqg sulydwh frpsdqlhv1 Wklv lv

qrw srvvleoh zlwk XV gdwd dv prvw qrq0olvwhg frpsdqlhv lq wkh XV gr qrw kdyh

h{whuqdo �qdqfldo dxglwv1

Grsxfk hw do1 +4<;:, hvwlpdwhg d surelw prgho ri dxglw txdol�fdwlrq lq frp0

sdqlhv olvwhg rq wkh Qhz \run dqg Dphulfdq Vwrfn H{fkdqjh/ zklfk wkh| sursrvh

zrxog eh ri ydoxh erwk wr dxglwruv dqg wr dfdghplf uhvhdufkhuv1 Dxglwruv zrxog
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eh deoh wr vfuhhq srwhqwldo folhqwv e| xvlqj vxfk d prgho wr lghqwli| wkrvh wkdw duh

olnho| wr uhfhlyh txdol�hg dxglw rslqlrqv/ ru wkh| frxog xvh wkh prgho wr surylgh

d ehqfkpdun uhsuhvhqwlqj wkh suredelolw| wkdw d cw|slfdo* dxglwru zrxog lvvxh d

txdol�hg dxglw rslqlrq rq d jlyhq frpsdq|1 Vxfk d ehqfkpdun zrxog eh ri xvh lq

shhu uhylhz dqg frxuw fdvhv ghdolqj zlwk dxglwru qhjoljhqfh1 Uhvhdufkhuv zrxog

eh deoh wr xvh d prgho zklfk suhglfwhg dxglw rslqlrqv wr dvvhvv wkh h{whqw wr

zklfk pdunhwv h{shfw d txdol�hg dxglw rslqlrq wr eh lvvxhg1 Wkhuh lv srwhqwldo

iru wkh prghov uhsruwhg lq wklv sdshu wr eh dssolhg lq d vlplodu pdqqhu wr XN

frpsdqlhv1

Wklv sdshu zloo sulpdulo| h{whqg wkh olwhudwxuh e| gluhfwo| frpsdulqj dxglw

uhsruwlqj rq sxeolf dqg sulydwh frpsdqlhv1 Dv glvfxvvhg lq vhfwlrq 515 ehorz/

sxeolf +olvwhg, frpsdqlhv pd| eh pruh ru ohvv olnho| wr uhfhlyh prgl�hg dxglw

rslqlrqv wkdq sulydwh frpsdqlhv/ dqg lw lv dovr srvvleoh wkdw wkh ghwhuplqdqwv ri

prgl�hg rslqlrqv pd| ydu| ehwzhhq wkh gl�huhqw frpsdq| w|shv1 Lq dgglwlrq/

wklv sdshu frpsduhv wkh ghwhuplqdqwv ri gl�huhqw w|shv ri dxglw uhsruwv wr lghqwli|

gl�huhqfhv lq wkh idfwruv ohdglqj wr wkh glvforvxuh ri jrlqj0frqfhuq uhodwhg ixq0

gdphqwdo xqfhuwdlqwlhv dqg wkrvh ohdglqj wr glvdjuhhphqw ru olplwdwlrq rq vfrsh

w|sh prgl�fdwlrqv
�

1

�

Dxglw prgl�fdwlrqv duh gh�qhg dv dq| dxglw uhsruw rwkhu wkdq d vwdqgdug fohdq uhsruw1
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Wkh dqdo|vlv ri dxglw uhsruwlqj lq sxeolf dqg sulydwh frpsdqlhv lv frqgxfwhg lq

wzr sduwv1 Iluvwo|/ d orjlvwlf prgho ri dxglw uhsruwlqj/ zlwk wkh ghshqghqw yduldeoh

wdnlqj wkh ydoxh rqh li wkh frpsdq| uhfhlyhv dq| nlqg ri prgl�hg dxglw uhsruw/

dqg }hur rwkhuzlvh/ lv hvwlpdwhg vhsdudwho| rq sxeolf dqg sulydwh frpsdqlhv1 Wklv

lv wr dvvhvv zkhwkhu sxeolf frpsdqlhv duh vljql�fdqwo| pruh ru ohvv olnho| wr uhfhlyh

prgl�hg dxglw uhsruwv wkdq sulydwh frpsdqlhv dqg zkhwkhu wkh ghwhuplqdqwv ri

dxglw prgl�fdwlrq shu vh gl�hu ehwzhhq wkh wzr frpsdq| w|shv1

Vhfrqgo|/ d pxowlqrpldo prgho zklfk glvwlqjxlvkhv ehwzhhq gl�huhqw w|shv ri

dxglw prgl�fdwlrqv lv hvwlpdwhg vhsdudwho| rq sxeolf dqg sulydwh frpsdqlhv/ wr

ghwhuplqh zkhwkhu wkh ghwhuplqdqwv ri wkrvh dxglw uhsruwv gl�hu ehwzhhq gl�huhqw

frpsdq| w|shv dqg gl�huhqw dxglw rslqlrqv1 Wkh ghshqghqw yduldeoh lq wklv prgho

wdnhv wkh ydoxh wzr li wkh frpsdq| uhfhlyhv d jrlqj0frqfhuq uhodwhg prgl�fdwlrq/

rqh li wkh frpsdq| uhfhlyhv dq| rwkhu dxglw prgl�fdwlrq/ dqg }hur rwkhuzlvh1

Vhfwlrq 5 rxwolqhv wkh pdmru gl�huhqfhv ehwzhhq sxeolf dqg sulydwh frpsdqlhv

lq wkh XN1 Vhfwlrq 6 ghvfulehv wkh orjlvwlf dqg pxowlqrpldo orjlvwlf prghov ri

dxglw prgl�fdwlrq1 Vhfwlrq 7 ghvfulehv wkh gdwd froohfwlrq/ wudqvirupdwlrqv ri

wkh yduldeohv/ dqg ghvfulswlyh vwdwlvwlfv1 Vhfwlrq 8 frqwdlqv wkh uhvxowv ri wkh

Wklv gh�qlwlrq lqfoxghv dxglw uhsruwv ihdwxulqj h{sodqdwru| sdudjudskv ghvfulelqj ixqgdphqwdo
xqfhuwdlqwlhv uhodwhg wr jrlqj frqfhuq lvvxhv1 Rwkhu dxglw prgl�fdwlrqv w|slfdoo| ghdo zlwk
glvjuhhphqwv ryhu dffrxqwlqj wuhdwphqw ru glvforvxuh/ ru zlwk odfn ri dydlodeoh dxglw hylghqfh
+olplwdwlrqv rq vfrsh,1
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hvwlpdwlrqv1 D glvfxvvlrq ri wkh uhvxowv dqg srwhqwldo lpsolfdwlrqv/ wrjhwkhu zlwk

d vxppdu| ri wkh pdlq frqfoxvlrqv/ lv suhvhqwhg lq vhfwlrq 91

51 Sxeolf dqg Sulydwh Olplwhg Frpsdqlhv lq wkh XN

D frpsdq| zklfk lv olplwhg e| vkduhv +zkhuh wkh oldelolw| ri wkh phpehuv 0 vkduh0

kroghuv 0 lv olplwhg wr wkh dprxqw xqsdlg rq wkh vkduhv wkdw wkh| krog, pd| eh

hlwkhu sxeolf ru sulydwh/ dqg wklv idfw pxvw eh lqglfdwhg lq wkh frpsdq|*v qdph dqg

lq lwv phprudqgxp ri dvvrfldwlrq1 Sxeolf frpsdqlhv pxvw frpso| zlwk vwulfwhu

ohjlvodwlrq xqghu wkh Frpsdqlhv Dfwv jryhuqlqj vxfk pdwwhuv dv wkh plqlpxp

qxpehuv ri gluhfwruv dqg phpehuv/ plqlpxp dprxqwv ri lvvxhg dqg dxwkrulvhg

vkduh fdslwdo/ dqg �olqj ghdgolqhv> krzhyhu wkh| kdyh pruh uhdg| dffhvv wr �qdqfh

dv wkh| duh doorzhg wr lvvxh vkduhv wr wkh sxeolf wkurxjk d uhfrjqlvhg vwrfn h{0

fkdqjh1 Sxeolf frpsdqlhv pd| dovr dgyhuwlvh dq| ri wkh frpsdq|*v vhfxulwlhv iru

vdoh wr wkh sxeolf1 Lq frqwudvw/ sulydwh frpsdqlhv pd| qrw vhoo vkduhv ru dgyhuwlvh

wkh vdoh ri vhfxulwlhv wr wkh sxeolf1

Wkh pdmru gl�huhqfhv ehwzhhq sxeolf dqg sulydwh frpsdqlhv duh vxppdulvhg

lq wdeoh 514
�

1

�

Iru wkh frpsdqlhv lqfoxghg lq wklv vwxg|/ wkh jhqhudo uhtxluhphqwv wkdw d sulydwh frpsdq|
pxvw phhw wr txdoli| iru dxglw h{hpswlrq duh= wkdw wkh frpsdq| pxvw txdoli| dv cvpdoo* iru wkh
sxusrvhv ri �olqj deeuhyldwhg dffrxqwv/ pxvw kdyh wxuqryhu ri qr pruh wkdq Â683/333/ dqg wrwdo
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Frpsdq| W|sh= Sulydwh Sxeolf

Plqlpxp qxpehu ri phpehuv 4 5
Plqlpxp qxpehu ri gluhfwruv 4 5
Frpsdq| vhfuhwdu| 4/ qr irupdo txdol�fdwlrqv 4/ vxlwdeo| txdol�hg
Plqlpxp dxwkrulvhg vkduh fdslwdo 0 Â83/333
Plqlpxp lvvxhg vkduh fdslwdo 0 Â83/333
Plqlpxp sdlg xs vkduh fdslwdo 0 427 ri qrplqdo ydoxh

ri hdfk doorwwhg
vkduh soxv wkh zkroh
ri dq| suhplxp

Ilolqj ghdgolqh iru dqqxdo dffrxqwv 43 prqwkv : prqwkv
Dxglw h{hpswlrq dydlodeoh iru
frpsdqlhv phhwlqj fhuwdlq
uhtxluhphqwvB \hv Qr
Dffhvv wr fdslwdo pdunhwv Pd| qrw vhoo vkduhv wr Pd| vhoo vkduhv wr

wkh jhqhudo sxeolf wkh jhqhudo sxeolf

Wdeoh 514= Gl�huhqfhv Ehwzhhq Sxeolf dqg Sulydwh Frpsdqlhv

5141 Olvwhg Frpsdqlhv

Sxeolf frpsdqlhv pd| eh olvwhg e| ehfrplqj phpehuv ri d uhfrjqlvhg vwrfn h{0

fkdqjh +sulydwh frpsdqlhv pd| qrw eh olvwhg ehfdxvh wkh| duh qrw shuplwwhg wr

vhoo vkduhv wr wkh jhqhudo sxeolf,1 Lq wkh XN wkhvh frqvlvw/ iru wkh gdwd dqdo|vhg

khuh/ ri wkh pdlq pdunhw rq wkh Orqgrq Vwrfn H{fkdqjh/ dqg wkh Dowhuqdwlyh

Lqyhvwphqwv Pdunhw +DLP,/ zklfk fdwhuv iru |rxqjhu/ jurzlqj frpsdqlhv1 Lq ru0

ghu wr ehfrph d phpehu ri wkh pdlq Orqgrq Vwrfn H{fkdqjh d frpsdq| pxvw/

dvvhwv ri qr pruh wkdq Â417 ploolrq/ dowkrxjk dgglwlrqdo uhvwulfwlrqv dsso| wr fhuwdlq w|shv ri
frpsdq| zkhuh wkhuh lv ghhphg wr eh d sxeolf lqwhuhvw1 Dw wkh wlph ri zulwlqj/ wkh wxuqryhu
olplw kdv uhfhqwo| ehhq udlvhg wr Â4 ploolrq dqg wkhuh duh lqglfdwlrqv wkdw lw pd| eh ixuwkhu
udlvhg wr wkh pd{lpxp fxuuhqwo| doorzhg xqghu HX odz/ qdpho| Â71; ploolrq1
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dprqj rwkhu uhtxluhphqwv/ kdyh d wrwdo pdunhw fdslwdolvdwlrq ri dw ohdvw Â:33/333

+xvxdoo| odujhu, dqg/ diwhu wkh olvwlqj/ kdyh dw ohdvw 58( ri lwv vkduh fdslwdo lq

sxeolf kdqgv1

Rqfh d frpsdq| kdv ehfrph d phpehu lw pxvw frqwlqxh wr phhw reoljdwlrqv

frqfhuqlqj wkh wlpho| dqg dffxudwh glvforvxuh ri dq| sulfh0vhqvlwlyh lqirupdwlrq

+vxfk dv d vljql�fdqw fkdqjh lq wkh frpsdq|*v �qdqfldo srvlwlrq ru rxworrn/ ru

d pdmru qhz ghyhorsphqw, wr wkh pdunhw dv d zkroh dw wkh vdph wlph/ juhdwhu

glvforvxuh ri gluhfwruv* dfwlylwlhv/ dqg uhvwulfwlrqv rq gluhfwruv* vkduh ghdolqj/ lq

dgglwlrq wr �olqj dqqxdo dxglwhg dffrxqwv zlwklq vl{ prqwkv ri wkh dffrxqwlqj

|hdu hqg/ +xqdxglwhg, kdoi0|hduo| �jxuhv zlwklq irxu prqwkv ri wkh kdoi0|hdu gdwh/

dqg pdlqwdlqlqj d plqlpxp ri 58( vkduh rzqhuvkls lq sxeolf kdqgv1 Vljql�fdqw

fkdqjhv lq dq| vxevwdqwldo vkduhkroglqjv pxvw dovr eh glvforvhg1

5151 Dxglw Lpsolfdwlrqv

Ehfdxvh ri wkh uhjxodwru| gl�huhqfhv ehwzhhq sulydwh dqg sxeolf frpsdqlhv/ dqg

ehwzhhq olvwhg dqg qrq0olvwhg frpsdqlhv/ rqh pljkw h{shfw wr �qg gl�huhqfhv lq

wkh iuhtxhqf| dqg ghwhuplqdqwv ri prgl�hg dxglw uhsruwv ehwzhhq wkhvh fodvvhv

ri frpsdqlhv1

Olvwhg frpsdqlhv duh xqghu forvhu sxeolf vfuxwlq| wkdq rwkhu frpsdqlhv/ zklfk
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pd| lqfuhdvh wkh dprxqw ri dxglw zrun shuiruphg/ ru wkh frqvhuydwlvp ri wkh vxe0

vhtxhqw dxglw uhsruwv/ li wklv lqfuhdvhv wkh ulvn wkdw dq dxglwru pd| eh vxhg li wkh

dxglw uhsruw idlov wr glvforvh d pdwhuldo huuru ru rplvvlrq ru wr kljkoljkw ixqgdphq0

wdo xqfhuwdlqwlhv zkhuh wkh| h{lvw1 Wklv pljkw lqfuhdvh wkh iuhtxhqf| ri prgl�hg

dxglw uhsruwv1 Krzhyhu/ olvwhg frpsdqlhv duh dovr olnho| wr kdyh juhdwhu �qdqfldo

uhvrxufhv dqg suhvwljh zklfk pd| lqfuhdvh wkuhdwv wr dxglwru lqghshqghqfh/ dqg

uhgxfh wkh iuhtxhqf| ri prgl�hg dxglw uhsruwv1 Olvwhg frpsdqlhv pd| dovr kdyh

orzhu jrlqj0frqfhuq ulvn dqg ehwwhu txdolw| dffrxqwlqj ixqfwlrqv wkdq rwkhu frp0

sdqlhv/ zklfk pd| ixuwkhu uhgxfh wkh iuhtxhqf| ri dxglw prgl�fdwlrqv1 Ilqdoo|/

olvwhg frpsdqlhv pxvw glvforvh pruh iuhtxhqw dqg ghwdlohg �qdqfldo lqirupdwlrq/

zklfk pd| lpsuryh wkh dxglwru*v nqrzohgjh ri wkh folhqw1

Sxeolf frpsdqlhv +zkhwkhu olvwhg ru qrw, pd| eh ylhzhg vlploduo| lq frpsdul0

vrq zlwk sulydwh frpsdqlhv/ dowkrxjk wkh glvwlqfwlrqv ehwzhhq sxeolf dqg sulydwh

frpsdqlhv pd| qrw eh vr fohdu lq doo fdvhv1 Iru h{dpsoh/ vrph odujh sulydwh frp0

sdqlhv pd| vkduh ihdwxuhv vxfk dv forvhu sxeolf vfuxwlq| zlwk vrph sxeolf ru olvwhg

frpsdqlhv/ dqg vrph vpdoo sxeolf frpsdqlhv pd| vkduh ihdwxuhv vxfk dv forvh

lqyroyhphqw lq pdqdjhphqw e| rzqhuv zlwk vrph sulydwh frpsdqlhv1 Krzhyhu/

sulydwh frpsdqlhv duh glvwlqjxlvkhg lq odz dqg/ jlyhq wkh uhodwlyho| vpdoo srsxod0

wlrq ri olvwhg frpsdqlhv/ wkh sxeolf2sulydwh glvwlqfwlrq xvhg lq wklv vwxg| lv pruh
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dssursuldwh wkdq d olvwhg2qrq0olvwhg glvwlqfwlrq/ jlyhq wkdw olvwlqj zloo eh lqfoxghg

dv dq h{sodqdwru| yduldeoh1

Olvwhg frpsdqlhv duh jhqhudoo| odujhu wkdq qrq0olvwhg frpsdqlhv/ dqg sxe0

olf frpsdqlhv jhqhudoo| odujhu wkdq sulydwh frpsdqlhv/ dqg vl}h +zklfk kdv dq

reylrxv uhodwlrqvkls zlwk wkh txdqwlw| dqg frpsoh{lw| ri dffrxqw edodqfhv dqg

wudqvdfwlrqv/ exw zklfk pd| dovr eh uhodwhg wr wkh txdolw| ri v|vwhpv ri lqwhuqdo

frqwurov dqg wkh dffrxqwlqj ixqfwlrq, pd| dovr eh d ohdglqj idfwru ghwhuplqlqj

dxglw prgl�fdwlrq1 Frpsdq| vl}h dqg w|sh pd| dovr ghwhuplqh wkh w|sh ri dxglw

�up fkrvhq/ dqg wkhuh pd| eh gl�huhqfhv lq dxglw txdolw| ehwzhhq dxglw �upv

zklfk d�hfw uhsruwhg dxglw rslqlrqv1 Gl�huhqfhv lq wkh �qdqfldo vwuxfwxuhv ri

olvwhg/ sxeolf dqg sulydwh frpsdqlhv +gxh wr vl}h ri dvvhw edvh dqg gl�hulqj gh0

juhhv ri dffhvv wr wkh �qdqfldo pdunhwv, pd| dovr lq xhqfh wkh ghwhuplqdqwv ri

dxglw uhsruwv/ dv vrph yduldeohv pd| eh pruh olnho| wr eh pdwhuldo lq wkh dxglwru*v

h|hv +kdyh vx!flhqwo| odujh phdq ydoxhv wr vljql�fdqwo| lq xhqfh uhdghuv ri wkh

dffrxqwv, lq fhuwdlq w|shv ri frpsdq|1

Wkh w|sh ri frpsdq| pd| wkhuhiruh eh d vljql�fdqw idfwru lq xqghuvwdqglqj

wkh ghwhuplqdqwv ri dxglw uhsruwv1
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61 Wkh Prghov

Wkh prghov hvwlpdwhg lq wklv sdshu duh orjlvwlf prghov ri wkh jhqhudo irup=
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zkhuh cPRG� * lv d gxpp| yduldeoh lqglfdwlqj zkhwkhu ru qrw d frpsdq| uh0

fhlyhg d prgl�hg dxglw uhsruw rq wkh prvw uhfhqw vhw ri �qdqfldo vwdwhphqwv

+PRG @ 4 li wkh uhsruw zdv prgl�hg/ PRG @ 3 rwkhuzlvh,/ dqg pxowlqrpldo

orjlvwlf prghov ri wkh jhqhudo irup=
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zkhuh cT� * lv d yduldeoh lqglfdwlqj wkh w|sh ri dxglw uhsruw rq wkh prvw uhfhqw

vhw ri �qdqfldo vwdwhphqwv +T� @ 3 li wkh uhsruw zdv qrw prgl�hg lq dq| zd| 0

l1h1 fohdq uhsruw/ 5 li wkh uhsruw zdv uhodwhg wr jrlqj frqfhuq xqfhuwdlqwlhv/ dqg 4

rwkhuzlvh,1
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f lv d yhfwru ri frpsdq|0vshfl�f h{sodqdwru| yduldeohv/ dqg q duh wkh fru0

uhvsrqglqj frh!flhqwv wr eh hvwlpdwhg1 \ lv wkh orjlvwlf fxpxodwlyh glvwulexwlrq

ixqfwlrq1

Irxu prghov duh hvwlpdwhg1 Wkh �uvw wzr duh orjlvwlf prghov> wkh �uvw prgho

lv hvwlpdwhg ryhu sulydwh frpsdqlhv rqo| dqg wkh vhfrqg lv hvwlpdwhg ryhu sxeolf

frpsdqlhv rqo|1 Wkh odwwhu wzr duh pxowlqrpldo orjlvwlf prghov> wkh �uvw prgho

lv hvwlpdwhg ryhu sulydwh frpsdqlhv rqo| dqg wkh vhfrqg lv hvwlpdwhg ryhu sxeolf

frpsdqlhv rqo|1 Wklv vsolw zdv fkrvhq udwkhu wkdq d vsolw ehwzhhq olvwhg dqg

qrq0olvwhg frpsdqlhv sulpdulo| dv wkhuh duh wrr ihz olvwhg frpsdqlhv lq wkh gdwd

+ olvwhg frpsdqlhv frpsulvh mxvw 7( ri wkh �qdo hvwlpdwlrq vdpsoh 0 vhh vhfwlrqv

7 dqg 714,1

6141 Fkrlfh ri H{sodqdwru| Yduldeohv

D ixoo olvw ri wkh h{sodqdwru| yduldeohv lqfoxghg lq wkh prghov lv jlyhq lq wdeoh 6141

Zlwk wkh h{fhswlrq ri wkh odjjhg dxglw uhsruw yduldeohv dqg wkh olvwhg frpsdq|

gxpp|/ doo yduldeohv duh lqfoxghg lq doo wkh prghov1 Qrwh wkdw wlph vxevfulswv

iru wkh �qdqfldo vwdwhphqwv wr zklfk wkh yduldeohv uhodwh kdyh qrw ehhq lqfoxghg

dv doo yduldeohv uhodwh wr wkh prvw uhfhqw vhw ri dffrxqwv/ h{fhsw iru wkh yduldeohv

ghvfulelqj odjjhg dxglw uhsruwv/ dqg wkh orvv gxpp| zklfk uhodwhv wr erwk wkh
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Yduldeoh Qdph Ghvfulswlrq

PRG�
�


 gxpp| yduldeoh lqglfdwlqj zkhwkhu wkh dxglw uhsruw rq wkh sulru
vhw ri dffrxqwv lv prgl�hg +prghov rqh dqg wzr,

T�
�


 yduldeoh lqglfdwlqj w|sh ri dxglw uhsruw rq wkh sulru
vhw ri dffrxqwv +prghov wkuhh dqg irxu,

wrwdvv wrwdo dvvhwv
vxevlg gxpp| yduldeoh lqglfdwlqj zkhwkhu wkh frpsdq| lv d vxevlgldu|
txlfn txlfn udwlr +fxuuhqw dvvhwv h{fo1 vwrfn 2 fxuuhqw oldelolwlhv,
jhdu �qdqfldo jhdulqj +orqj0whup ghew 2 fdslwdo hpsor|hg,
orvv gxpp| yduldeoh lqglfdwlqj wkdw d orvv zdv pdgh lq wkh fxuuhqw

ru sulru |hdu
frqw frqwlqjhqw oldelolwlhv
elj gxpp| yduldeoh lqglfdwlqj zkhwkhu wkh dxglwru lv d celj0vl{* �up
ihh wrwdo dxglwru*v ihhv +dxglw dqg qrq0dxglw,
odj qxpehu ri gd|v ehwzhhq wkh |hdu hqg dqg wkh �olqj ri dffrxqwv
olvw gxpp| yduldeoh lqglfdwlqj zkhwkhu wkh frpsdq| lv olvwhg rq d

XN vwrfn h{fkdqjh +DLP ru wkh pdlq Orqgrq Vwrfn H{fkdqjh,

Wdeoh 614= H{sodqdwru| Yduldeohv lq Prghov ri Dxglw Prgl�fdwlrq

fxuuhqw dqg sulru |hdu1

614141 Vl}h dqg Rzqhuvkls Yduldeohv

Frpsdq| vl}h pd| eh lpsruwdqw lq dxglw uhsruwlqj dv odujhu frpsdqlhv kdyh ehw0

whu dffrxqwlqj ixqfwlrqv wkdq vpdoohu frpsdqlhv/ zklfk pd| uhgxfh wkh qhhg iru

glvdjuhhphqw0w|sh dxglw prgl�fdwlrqv/ dv zhoo dv juhdwhu dvvhw edvhv rq zklfk wr

vhfxuh ordqv/ dqg juhdwhu pdunhw srzhu/ zklfk pd| uhgxfh wkh qhhg iru jrlqj0

frqfhuq w|sh prgl�fdwlrqv1 Khqfh odujh frpsdqlhv pd| eh ohvv olnho| wr uhtxluh

dxglw prgl�fdwlrq1 Odujhu frpsdqlhv pd| dovr eh deoh wr h{huw d juhdwhu vzlwfk
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wkuhdw ryhu wkhlu dxglwruv wkdq vpdoo frpsdqlhv/ ghfuhdvlqj dxglwru lqghshqghqfh1

Odujh ydoxhv ri dvvhwv pd|/ krzhyhu/ eh ryhuvwdwhg lq wkh dffrxqwv dqg wkhuhiruh

pd| lq idfw lqfuhdvh wkh olnholkrrg ri dq dxglw prgl�fdwlrq rq jurxqgv ri glv0

djuhhphqw1 Lq dgglwlrq/ olwljdwlrq ulvn idfhg e| dxglwruv pd| eh pruh lpsruwdqw

iru odujhu frpsdqlhv1 Khqfh wkh lpsdfw ri frpsdq| vl}h rq dxglw uhsruwlqj lv

xqfhuwdlq1

Frpsdq| vl}h/ phdvxuhg e| wkh errn ydoxh ri wrwdo dvvhwv +cwrwdvv*,/ kdv ehhq

lqfoxghg wr whvw wkh k|srwkhvlv wkdw odujh frpsdqlhv duh pruh +ohvv, olnho| wr

uhfhlyh prgl�hg dxglw rslqlrqv wkdq vpdoo frpsdqlhv1

Wkh gxpp| yduldeoh cvxevlg*/ lqglfdwlqj zkhwkhu wkh frpsdq| lv d vxevlgldu|

ru qrw/ kdv ehhq lqfoxghg wr whvw wkh k|srwkhvlv wkdw vxevlgldu| frpsdqlhv duh

ohvv olnho| wr uhfhlyh prgl�hg dxglw uhsruwv wkdq rwkhu frpsdqlhv1 Vxevlgldulhv

pd| eh ohvv olnho| wr uhfhlyh prgl�hg dxglw uhsruwv ehfdxvh wkh| pd| uhfhlyh

�qdqfldo vxssruw iurp wkh sduhqw ru rwkhu jurxs frpsdqlhv/ uhgxflqj wkh qhhg

iru jrlqj0frqfhuq w|sh prgl�fdwlrqv/ dqg ehfdxvh jurxs frpsdqlhv riwhq vkduh dq

dffrxqwlqj ixqfwlrq zklfk kdv juhdwhu uhvrxufhv dqg lv wkhuhiruh ri kljkhu txdolw|

wkdq wkh dffrxqwlqj ixqfwlrq ri d vlplodu lqglylgxdo frpsdq|/ uhgxflqj wkh qhhg

iru txdol�fdwlrqv rq wkh jurxqgv ri lqdffxudflhv/ srru uhfrug0nhhslqj dqg lqfruuhfw

dssolfdwlrq ri dffrxqwlqj vwdqgdugv1
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614151 Ulvn Yduldeohv

Vhyhudo phdvxuhv ri oltxlglw| dqg �qdqfldo ulvn duh lqfoxghg 0 wkh txlfn udwlr

+ctxlfn*, dqg jhdulqj
�

+cjhdu*, 0 wr whvw wkh k|srwkhvhv wkdw frpsdqlhv zlwk srru

oltxlglw| duh pruh olnho| wr uhfhlyh prgl�hg dxglw rslqlrqv uhodwhg wr jrlqj frqfhuq

wkdq rwkhu frpsdqlhv/ dqg wkdw frpsdqlhv zlwk kljk �qdqfldo jhdulqj duh pruh

+ohvv, olnho| wr uhfhlyh prgl�hg dxglw rslqlrqv wkdq rwkhu frpsdqlhv1 Edqnuxswf|

vwxglhv vxfk dv wkrvh e| Ohqqr{ +4<<<, dqg Krszrrg/ PfNhrzq dqg Pxwfkohu

+4<;<, kdyh vkrzq wkdw kljk jhdulqj lv vljql�fdqw lq suhglfwlqj edqnuxswf|1 Lq

sduwlfxodu/ Krszrrg hw do1 +4<;<, vkrz wkdw kljk udwlrv ri orqj0whup ghew wr

wrwdo dvvhwv wzr dqg wkuhh |hduv sulru wr edqnuxswf| duh vljql�fdqw suhglfwruv

ri edqnuxswf| lq olvwhg XV frpsdqlhv/ exw qrw lq wkh |hdu lpphgldwho| sulru wr

edqnuxswf|1

Wkh olnholkrrg ri prgl�fdwlrqv uhodwlqj wr jrlqj frqfhuq lvvxhv pd| lqfuhdvh

ehfdxvh srru oltxlglw| dqg kljk �qdqfldo ulvn lqfuhdvh wkh olnholkrrg ri exvlqhvv

idloxuh1 Ohqqr{ +4<<<, vkrzv wkdw srru oltxlglw| dqg kljk jhdulqj lqfuhdvh wkh

olnholkrrg ri olvwhg frpsdqlhv uhfhlylqj jrlqj0frqfhuq w|sh dxglw prgl�fdwlrqv1

Krzhyhu/ dowkrxjk Grsxfk hw do1 irxqg wkdw jhdulqj lv vljql�fdqw lq suhglfwlqj

prgl�hg dxglw uhsruwv rq olvwhg XV frpsdqlhv/ Nhdvh| hw do1 glg qrw �qg jhdulqj

�

Ohyhudjh
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udwlrv wr eh vljql�fdqw iru vpdoo XN frpsdqlhv1 Lw lv srvvleoh wkdw kljk jhdulqj

ru srru oltxlglw| pd| lqfuhdvh vzlwfk wkuhdwv wr dxglwruv/ dv frpsdqlhv lq srru

�qdqfldo srvlwlrqv pd| sodfh pruh lpsruwdqfh rq uhfhlylqj fohdq dxglw uhsruwv

wr dwwudfw ru uhwdlq �qdqfh/ khqfh uhgxflqj wkh olnholkrrg ri dxglw prgl�fdwlrq/

dowkrxjk dxglwruv pd| eh ohvv vxvfhswleoh wr folhqw suhvvxuh li wkhuh lv d fruuh0

vsrqglqj olwljdwlrq ulvn1 Prqlwrulqj e| ohqghuv/ vxfk dv edqnv/ pd| dovr uhgxfh

wkh olnholkrrg iru huuruv dqg lqdffxudflhv lq wkh �qdqfldo vwdwhphqwv dqg khqfh

uhgxfh wkh olnholkrrg ri glvdjuhhphqw0w|sh prgl�fdwlrqv1

Frqwlqjhqw oldelolwlhv +cfrqw*, duh lqfoxghg wr whvw wkh k|srwkhvlv wkdw frpsd0

qlhv zlwk kljk frqwlqjhqw oldelolwlhv pd| eh pruh +ohvv, olnho| wr uhfhlyh prgl�hg

dxglw rslqlrqv1 Wkh| pd| eh pruh olnho| wr uhfhlyh prgl�hg dxglw rslqlrqv uh0

odwhg wr jrlqj frqfhuq lvvxhv li wkh suhvhqfh ri kljk ohyhov ri frqwlqjhqw oldelolwlhv

lqfuhdvhv ixqgdphqwdo xqfhuwdlqwlhv lq wkh �qdqfldo vwdwhphqwv/ exw wkh| pd| eh

ohvv olnho| wr uhfhlyh rwkhu w|shv ri dxglw prgl�fdwlrq li wkh suhvhqfh ri uhsruwhg

frqwlqjhqw oldelolwlhv uhgxfhv wkh qhhg iru glvdjuhhphqw w|sh txdol�fdwlrqv1

D gxpp| yduldeoh lqglfdwlqj d orvv lq hlwkhu wkh fxuuhqw ru sulru |hdu +corvv*,

lv lqfoxghg dv d sur�wdelolw| phdvxuh wr whvw wkh k|srwkhvlv wkdw frpsdqlhv zlwk

srru +qhjdwlyh, sur�wdelolw| duh pruh olnho| wr uhfhlyh prgl�hg dxglw rslqlrqv

wkdq frpsdqlhv zlwk jrrg sur�wdelolw|/ dqg kdv ehhq irxqg wr eh vljql�fdqw lq
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suhylrxv vwxglhv1 Wklv pd| eh ehfdxvh orvvhv uhgxfh oltxlglw| dqg pd| wkhuhiruh

lqfuhdvh wkh jrlqj0frqfhuq ulvn1

614161 Dxglwru Yduldeohv

Wzr yduldeohv uhodwhg wr wkh dxglwru kdyh ehhq lqfoxghg/ qdpho| wkh dxglwru*v ihhv

+cihh*, dqg wkh dxglwru vl}h +celj*,1

Lq wkh XN/ doo ihhv sdlg wr dxglwruv +erwk iru dxglw dqg iru qrq0dxglw vhuylfhv,

pxvw eh glvforvhg1 Lqvwhdg ri lqfoxglqj dxglw ihhv dqg ihhv sdlg wr dxglwruv iru

rwkhu vhuylfhv vhsdudwho|/ wkhlu vxp +wrwdo dxglwru*v ihhv, zdv lqfoxghg1 Wklv doorzv

iru wkh survshfw wkdw ihhv sdlg wr dxglwruv pd| eh plvfodvvl�hg1

Wkh wrwdo dxglwru*v ihhv +cihh*, kdyh ehhq lqfoxghg wr whvw wkh k|srwkhvlv wkdw

frpsdqlhv sd|lqj odujh dxglw ihhv wr wkhlu dxglwruv pd| eh pruh +ohvv, olnho| wr

uhfhlyh prgl�hg dxglw rslqlrqv wkdq frpsdqlhv sd|lqj vpdoohu dxglw ihhv1 Wkh

olnholkrrg ri prgl�fdwlrq pd| eh lqfuhdvhg li kljk dxglw ihhv duh dq lqglfdwlrq

ri d kljk dxglw ulvn dvvhvvphqw e| wkh dxglwruv1 Wkh olnholkrrg pd| krzhyhu eh

ghfuhdvhg li kljk dxglw ihhv duh dq lqglfdwlrq ri uhgxfhg dxglwru lqghshqghqfh1

Wkh gxpp| yduldeoh lqglfdwlqj zkhwkhu wkh frpsdq| lv dxglwhg e| d celj0vl{*

dxglw �up
�

+celj*, lv lqfoxghg wr whvw wkh k|srwkhvlv wkdw frpsdqlhv zklfk duh dx0

�

Wkh cElj0Vl{* frqvlvw ri Duwkxu Dqghuvhq/ Frrshuv ) O|eudqg/ Ghorlwwh ) Wrxfkh/ Huqvw )
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glwhg e| elj0vl{ dxglw �upv duh pruh +ohvv, olnho| wr uhfhlyh prgl�hg dxglw rslqlrqv

wkdq rwkhu frpsdqlhv1 Elj0vl{ dxglw �upv pd| eh pruh olnho| wr prgli| li elj0vl{

dxglw �upv duh kljkhu txdolw| +GhDqjhor/ 4<;4/ G|h/ 4<<6,1 Krzhyhu/ lw lv riwhq

frpsdq| pdqdjhphqw wkdw fkrrvhv wkh dxglwruv +udwkhu wkdq wkh vkduhkroghuv/

zkr lq sudfwlfh riwhq phuho| cuxeehu vwdps* pdqdjhphqw*v ghflvlrq, vr fduh pxvw

eh wdnhq zkhq lqwhusuhwlqj wkh uhvxowv lq wklv uhvshfw> frpsdqlhv fkrrvlqj elj0vl{

dxglw �upv pd| vkduh rwkhu fkdudfwhulvwlfv zklfk dfwxdoo| uhgxfh wkh olnholkrrg

ri prgl�fdwlrq1

614171 Wkh Dxglw Odj

Wkh dxglw odj lv wkh ohqjwk ri wlph ehwzhhq wkh dffrxqwlqj |hdu hqg dqg wkh

gdwh wkh dxglw uhsruw lv vljqhg1 Lw lv sur{lhg lq wklv vwxg| e| wkh qxpehu ri gd|v

ehwzhhq wkh dffrxqwlqj |hdu hqg dqg wkh gdwh wkh dffrxqwv duh �ohg dw Frpsdqlhv

Krxvh +codj*,/ dv wkh gdwd zdv qrw dydlodeoh wr ghwhuplqh wkh gdwh wkdw wkh dxglw

uhsruw zdv vljqhg1 Wklv lv uhdvrqdeoh dv wkh dxglw uhsruw lv riwhq wkh olplwlqj

idfwru lq uhvshfw ri �olqj1

Wkh dxglw odj yduldeoh kdv ehhq irxqg wr eh vljql�fdqw lq hduolhu vwxglhv 0 wkh

orqjhu wkh odj/ wkh pruh olnho| d frpsdq| lv wr uhfhlyh d prgl�hg dxglw rslqlrq1

\rxqj/ NSPJ Dxglw dqg Sulfh Zdwhukrxvh1 Wkh| kdyh vlqfh ehhq uhgxfhg wr d cElj0Ilyh* e|
wkh phujhu ri Sulfh Zdwhukrxvh dqg Frrshuv ) O|eudqg wr irup SulfhZdwhukrxvhFrrshuv1
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Wklv kdv vhyhudo h{sodqdwlrqv1 Iluvwo|/ wkh ohqjwk ri wkh odj pd| uhodwh wr ohqjwk|

qhjrwldwlrq ehwzhhq wkh dxglwru dqg wkh folhqw ryhu wkh irup ri wkh �qdo dffrxqwv

dqg wkh dvvrfldwhg dxglw uhsruw 0 li wkh dxglwruv zlvk wr prgli| wkhlu uhsruw

vxfk qhjrwldwlrqv duh olnho| wr wdnh orqjhu1 Vhfrqgo|/ d orqj odj pd| uhvxow li

wkh dxglwruv kdyh lghqwl�hg sureohpv dqg qhhg wr shuirup dgglwlrqdo dxglw zrun1

Wklugo|/ d orqj odj pd| vlpso| uh hfw wkdw wkh frpsdq| kdv kljk lqkhuhqw dqg2ru

frqwuro ulvn dqg wkhuhiruh uhtxluhv pruh dxglw zrun lq wkh �uvw sodfh1 Ilqdoo|/ dqg

hvshfldoo| zlwk uhjdug wr jrlqj0frqfhuq/ dxglwruv pd| vhhn wr ghod| h{suhvvlqj

dq dxglw rslqlrq ru �qdolvlqj wkhlu uhsruw/ lq wkh hyhqw wkdw d sureohp kdv ehhq

lghqwl�hg/ lq wkh krsh wkdw lw zloo eh uhvroyhg sulru wr sxeolvklqj wkh dffrxqwv dqg

d prgl�fdwlrq fdq wkhuhe| eh dyrlghg1

Dv zlwk dxglwru fkrlfh/ fduh pxvw wkhuhiruh eh wdnhq zkhq lqwhusuhwlqj wkh

frh!flhqw rq wkh dxglw odj yduldeoh 0 d orqj odj pd| uhvxow iurp udwkhu wkdq eh

lqglfdwlyh ri d prgl�fdwlrq uhtxluhphqw1

614181 Wkh Odjjhg Dxglw Uhsruw

Wkhuh lv hylghqfh wkdw vxjjhvwv wkdw dxglw uhsruwv duh shuvlvwhqw +vhh h1j1 Prqurh

dqg Whk/ 4<<6> Nulvkqdq hw do1/ 4<<9,> lq rwkhu zrugv/ frpsdqlhv uhfhlylqj d

prgl�hg dxglw uhsruw rqh |hdu duh pruh olnho| wr uhfhlyh d prgl�hg dxglw uhsruw
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lq wkh iroorzlqj |hdu wkdq frpsdqlhv uhfhlylqj d fohdq uhsruw/ dqg ylfh yhuvd1

Prgl�hg dxglw uhsruwv pd| shuvlvw iru vhyhudo uhdvrqv1 Iluvwo|/ wkhuh pd|

vlpso| eh frqwlqxlqj sureohpv +srru uhfrug0nhhslqj/ srru lqwhuqdo frqwurov/ srru

pdqdjhphqw lqwhjulw|/ dqg vr rq, lq wkh frpsdqlhv frqfhuqhg zklfk pd| eh xqre0

vhuyhg/ dowkrxjk Ohqqr{ +4<<<, vkrzhg wkdw odjjhg dxglw uhsruwv gr qrw fdswxuh

xqrevhuyhg lqirupdwlrq uhodwlqj wr �qdqfldo glvwuhvv1 Dowhuqdwlyho|/ shuvlvwhqfh ri

prgl�fdwlrqv pd| uhvxow iurp ihdu ri olwljdwlrq rq ehkdoi ri dxglwruv/ zkr pd|

frqwlqxh wr prgli| wkhlu uhsruwv rq frpsdqlhv lq vxevhtxhqw |hduv hyhq li wkh

sureohp+v, uhvxowlqj lq wkh ruljlqdo prgl�fdwlrq kdyh ehhq uhvroyhg1 Shuvlvwhqw

prgl�fdwlrq pd| dovr dulvh zkhuh wkhuh duh olwljdwlrq wkuhdwv ru wkuhdwv wr uhsxwd0

wlrq li wkhuh lv dq devhqfh ri d fuhgleoh vzlwfk wkuhdw iurp wkh folhqw frpsdqlhv +li

dq dxglwru kdv prgl�hg wkh dxglw uhsruw rqfh/ dqg wkh folhqw kdv qrw vzlwfkhg wr

d qhz dxglwru/ wkhq wkh vzlwfk wkuhdw pd| qr orqjhu lq xhqfh wkh dxglw uhsruwlqj

ghflvlrq,1

Lq pdq| fdvhv/ shuvlvwhqw fohdq uhsruwv pd| vlpso| lqglfdwh wkdw wkh frpsd0

qlhv duh lqghhg uhsruwlqj fruuhfwo|1 Krzhyhu/ dowkrxjk dxglwruv duh riwhq vxhg iru

idlolqj wr prgli| wkhlu rslqlrqv zkhq frpsdqlhv gr qrw uhsruw wuxh dqg idlu �0

qdqfldo vwdwhphqwv/ fohdq uhsruwv pd| shuvlvw hyhq li d sureohp zlwk wkh dffrxqwv

h{lvwv1 Wklv pd| eh gxh wr zkdw lv nqrzq dv wkh cjurzlqj sureohp* h�hfw> d
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sureohp pd| eh lghqwl�hg e| dq dxglwru dw dq hduo| vwdjh/ zkhq lwv +srwhqwldo,

lpsdfw rq wkh �qdqfldo vwdwhphqwv lv ghhphg lqvx!flhqw wr zduudqw d prgl�hg

uhsruw1 Wklv sureohp pd| wkhq jurz/ exw lq vxevhtxhqw |hduv wkh dxglwruv pd|

frqwlqxh wr ljqruh lw/ hlwkhu rxw ri hpeduudvvphqw ehfdxvh lw kdv ehfrph dssduhqw

wkdw lw vkrxog kdyh ehhq uhsruwhg rq lq dq hduolhu |hdu/ ru vlpso| ehfdxvh lw zdv

doorzhg wr sdvv zlwkrxw frpphqw rq hyhu| suhylrxv rffdvlrq1 Dowhuqdwlyho|/ wkh

shuvlvwhqfh ri fohdq uhsruwv pd| eh gxh wr vzlwfk wkuhdwv/ fdxvlqj dxglwruv qrw wr

prgli| wkhlu rslqlrqv iru ihdu ri orvlqj wkh folhqw*v ihh lqfrph/ ru vrph rwkhu orvv

ri dxglwru lqghshqghqfh1 Ilqdoo|/ shuvlvwhqfh pd| vlpso| dulvh iurp d idloxuh e|

wkh dxglwru wr lghqwli| sureohpv uhtxlulqj prgl�fdwlrq +qhjoljhqfh lq wkh frqgxfw

ri wkh dxglw lwvhoi,1

Fohdq dxglw uhsruwv pd| wkhuhiruh shuvlvw dv dxglwruv duh uhoxfwdqw wr lvvxh

�uvw0wlph prgl�fdwlrqv> krzhyhu rqfh d prgl�fdwlrq kdv ehhq lvvxhg ixuwkhu prg0

l�fdwlrqv ehfrph pruh olnho| hyhq li wkh ruljlqdo sureohp pd| kdyh ehhq uhvroyhg1

Wkh dssursuldwh odjjhg dxglw uhsruw yduldeoh +PRG�
�


 iru wkh orjlw prghov

dqg T�
�


 iru wkh pxowlqrpldo orjlw prghov, kdv ehhq lqfoxghg lq hdfk prgho wr

whvw wkh vljql�fdqfh ri shuvlvwhqfh lq dxglw uhsruwlqj1

Wkh lqfoxvlrq ri wkh odjjhg dxglw uhsruw pd| lqwurgxfh hqgrjhqhlw| sureohpv

lqwr wkh prgho/ dv wkh odjjhg dxglw uhsruw zloo ghshqg rq odjjhg �qdqfldo yduldeohv
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lq d vlplodu idvklrq wr wkh ghshqghqfh ri wkh fxuuhqw dxglw uhsruw rq wkh fxuuhqw

�qdqfldo yduldeohv1 Wklv zrun wkhuhiruh uhtxluhv wkh dvvxpswlrq wkdw wkh lqlwldo

frqglwlrq +l1h1 wkh odjjhg dxglw uhsruw, lv �{hg1

614191 Frpsdq| W|sh Yduldeohv

Wkh gxpp| yduldeoh colvw* lv lqfoxghg lq prghov wzr dqg irxu/ wdnlqj wkh ydoxh

rqh li d frpsdq| lv txrwhg rq hlwkhu wkh pdlq Orqgrq Vwrfn H{fkdqjh ru rq

DLP/ dqg }hur rwkhuzlvh1 Wklv gxpp| yduldeoh doorzv srwhqwldo olvwhg frpsdq|

w|sh h�hfwv/ dv glvfxvvhg lq vhfwlrq 515/ wr eh lghqwl�hg1 Qrwh krzhyhu wkdw wkhuh

pd| eh pruh wkdq rqh frpsdq| w|sh0vshfl�f h�hfw/ dqg wkdw wkhvh pd| fdqfho

hdfk rwkhu uhvxowlqj lq qr qhw vljql�fdqw h�hfw1 Vxfk d uhvxow fdqqrw wkhuhiruh eh

lqwhusuhwhg dv lqglfdwlqj qr frpsdq| w|sh0vshfl�f h�hfwv1
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71 Wkh Gdwd

Wkh gdwd iru wkh vwxg| lv wdnhq iurp RqhVrxufh
�

/ XN Frpsdqlhv Yroxph 4/ Mxo|

4<<;1 Dv zhoo dv frpsdq| w|sh +h1j1 sxeolf olplwhg e| vkduh fdslwdo/ sulydwh olp0

lwhg e| vkduh fdslwdo,/ RqhVrxufh frqwdlqv klvwrulfdo gdwd wdnhq iurp sxeolvkhg

�qdqfldo vwdwhphqwv/ dffrxqwlqj udwlrv/ gdwd rq frpsdq| olvwlqjv/ frpsdq| rzqhu0

vkls +l1h1 zkhwkhu d frpsdq| lv d vxevlgldu| frpsdq|,/ wkh qdph ri wkh frpsdq|*v

fxuuhqw dxglwru +dqg lq vrph fdvhv wkh gdwh ri dssrlqwphqw,/ wkh lqgxvwu| lq zklfk

wkh frpsdq| rshudwhv/ dqg wkh dxglw uhsruwv rq wkh �qdqfldo vwdwhphqwv1 Rqh0

Vrxufh fodvvl�hv dxglw uhsruwv lqwr fohdq uhsruwv dqg ydulrxv prgl�fdwlrq w|shv

dv iroorzv= ixqgdphqwdo xqfhuwdlqwlhv uhodwlqj wr jrlqj frqfhuq/ cplog* ch{fhsw

iru* glvdjuhhphqwv/ ch{fhsw iru* olplwdwlrqv rq vfrsh/ cvhyhuh* dgyhuvh ru glvfodlphu

rslqlrqv/ dqg uhsruwv ihdwxulqj fohdq rslqlrqv exw zlwk dgglwlrqdo h{sodqdwru|

sdudjudskv qrw uhodwhg wr jrlqj frqfhuq1

Wkh ghshqghqw yduldeoh lq wkh orjlw hvwlpdwlrqv +prghov rqh dqg wzr,/ PRG� /

wdnhv wkh ydoxh rqh li wkh fxuuhqw +prvw uhfhqw, dxglw uhsruw lv prgl�hg lq dq| zd|/

�

RqhVrxufh lv d frpphufldoo| dydlodeoh gdwdedvh ri �qdqfldo lqirupdwlrq uhodwlqj wr XN
frpsdqlhv1 Wkh lqirupdwlrq lv khog rq wzr FG0URPv/ Yroxph 4 dqg Yroxph 51 Yroxph 4
krogv gdwd rq 443/334 XN frpsdqlhv/ lqfoxglqj doo sxeolf olplwhg frpsdqlhv dqg doo frpsdqlhv
zlwk pruh wkdq 83 hpsor|hhv/ wkh uhpdlqghu ri wkh vdpsoh frpsulvlqj wkh odujhvw XN frpsdqlhv
qrw douhdg| lqfoxghg/ vhohfwhg rq wkh edvlv ri wxuqryhu/ wrwdo dvvhwv/ qhw zruwk/ ru vkduhkroghu
ixqgv/ zklfkhyhu �jxuh lv wkh kljkhvw1 Yroxph 5 krogv gdwd rq wkh qh{w 583/333 XN frpsdqlhv/
vhohfwhg rq wkh vdph edvlv/ zlwk wkh orzhvw fxw0r� ydoxh dw dssur{lpdwho| Â6;/3331
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dqg }hur rwkhuzlvh1 Wkh ghshqghqw yduldeoh lq wkh pxowlqrpldo orjlw hvwlpdwlrqv

+prghov wkuhh dqg irxu,/ T� / wdnhv wkh ydoxh }hur li wkh fxuuhqw dxglw uhsruw

lv fohdq/ wzr li wkh dxglw uhsruw glvforvhv d ixqgdphqwdo xqfhuwdlqw| uhodwhg wr

jrlqj0frqfhuq +d cJF* prgl�fdwlrq,/ dqg rqh li wkh dxglw uhsruw frqwdlqv dq|

rwkhu prgl�fdwlrq +d cqrq0JF* prgl�fdwlrq,1

Wr uhgxfh gdwd froohfwlrq frvwv/ dqg ehfdxvh prgl�hg dxglw uhsruwv kdyh d

orz rffxuuhqfh +vwxglhv w|slfdoo| txrwh udwhv ri durxqg 5 ru 6(,/ d fkrlfh0edvhg

vdpsoh zdv xvhg1 RqhVrxufh XN Frpsdqlhv Yroxph Rqh frqwdlqv gdwd rq ::/;<7

frpsdqlhv zlwk dw ohdvw wzr |hduv ri dffrxqwlqj gdwd dqg uhsruwhg dxglw uhsruwv

iru wkh prvw uhfhqw |hdu1 Ri wkhvh/ 8/55< frpsdqlhv kdyh prgl�hg dxglw uhsruwv

lq wkh prvw uhfhqw |hdu dqg qrq0plvvlqj dxglw uhsruwv lq wkh qh{w prvw uhfhqw

|hdu/ dqg duh doo lqfoxghg lq wkh vdpsoh1 Iurp wkh ruljlqdo wrwdo ri 8/55< prgl�hg

frpsdqlhv/ 5/456 duh plvvlqj jhdulqj dqg2ru txlfn udwlrv/ dqg d ixuwkhu ;;: duh

plvvlqj dxglw ihhv/ uhvxowlqj lq wkh �qdo wrwdo ri 5/54< prgl�hg frpsdqlhv1 Ri wkh

:5/998 frpsdqlhv uhfhlylqj fohdq dxglw uhsruwv/ 7</:5: kdyh qrq0plvvlqj dxglw ihhv/

sulru |hdu dxglw uhsruwv dqg txlfn dqg jhdulqj udwlrv1 Ri wkhvh/ :/59: +rqh whqwk,

frpsdqlhv zhuh vdpsohg dw udqgrp wr uhgxfh gdwd froohfwlrq frvwv1 Wkhvh vdpsoh

zhljkwv duh wdnhq lqwr dffrxqw lq wkh vxevhtxhqw hvwlpdwlrqv/ zklfk duh frqgxfwhg
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Prgho Rqh/ Wkuhh Wzr/ Irxu
Frpsdqlhv Sulydwh Sxeolf Wrwdo
Revhuydwlrqv ;/775 4/377 </7;9
JF Prgl�fdwlrqv 6<: 76 773
Rwkhu Prgl�fdwlrqv 4/979 466 4/::<
Wrwdo Prgl�hg 5/376 4:9 5/54<

Wdeoh 714= Ilqdo Hvwlpdwlrq Vdpsoh

xvlqj wkh vxuyh| hvwlpdwlrq frppdqgv lq wkh vriwzduh sdfndjh VWDWD
�

1

Wkh �qdo hvwlpdwlrq vdpsoh frqvlvwv ri </7;9 frpsdqlhv ri zklfk :/59: uhfhlyhg

d fohdq uhsruw rq wkh prvw uhfhqw �qdqfldo vwdwhphqwv/ 75< uhfhlyhg jrlqj0frqfhuq

uhodwhg prgl�fdwlrqv dqg 4/8<7 uhfhlyhg rwkhu prgl�fdwlrqv1 Ydoxhv iru frqwlq0

jhqw oldelolwlhv duh plvvlqj iurp d ixuwkhu 63; prgl�hg dqg <6: fohdq frpsdqlhv1

Dv frqwlqjhqw oldelolwlhv duh glvforvhg rqo| lq wkh qrwhv ri wkh dffrxqwv zkhq qhf0

hvvdu|/ plvvlqj ydoxhv iru frqwlqjhqw oldelolwlhv duh dvvxphg wr eh }hur1

Wkh frpsrvlwlrq ri wkh vdpsohv xvhg wr hvwlpdwh hdfk prgho duh ghwdlohg lq

wdeoh 7141

�

Wkh orjlvwlf dqg pxowlqrpldo orjlvwlf uhjuhvvlrqv duh hvwlpdwhg xvlqj svhxgr0pd{lpxp0
olnholkrrg phwkrgv> wkh srlqw hvwlpdwhv duh rewdlqhg iurp d zhljkwhg pd{lpxp0olnholkrrg hv0
wlpdwru1 Wkh �qdo vdpsoh ri :/59: fohdq frpsdqlhv zdv vhohfwhg iurp d srsxodwlrq ri 7</:5:
frpsdqlhv zlwk qrq0plvvlqj dxglw ihhv/ sulru0|hdu dxglw rslqlrqv/ txlfn dqg jhdulqj udwlrv/ jly0
lqj d zhljkw ri 91;7 wr hdfk fohdq frpsdq| revhuydwlrq1 Prgl�hg frpsdq| revhuydwlrqv kdg
d zhljkw ri 41 Wkh prghov lq wklv sdshu zhuh dovr uh0hvwlpdwhg xvlqj zhljkwv ri 43 iru fohdq
frpsdqlhv dqg 4 iru prgl�hg frpsdqlhv> wkh uhvxowv zhuh txdolwdwlyho| lghqwlfdo dqg duh qrw
uhsruwhg khuh1
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Yduldeoh Rev1 Phdq Plq Phgldq Pd{ Vwg1 Ghy1

wrwdvv </7;9 31475 5 6/333 5;9p 6/8<</3:5
vxevlg </7;9 317:5 3 31333 4 317<<
txlfn </7;9 614<6 3 31<43 ;/5:6 <<1<9<
jhdu </7;9 <1444 3 31473 4;/3;< 5981684
orvv </7;9 314;4 3 31333 4 316;8
frqw </7;9 8/455 3 31333 4818p 4;7/585
elj </7;9 316;: 3 31333 4 317;:
ihh </7;9 781::; 3 ;1333 56/733 6;61837
odj </7;9 56<19;6 5 55<1333 <;5 4541578
PRG�

�


 </7;9 314:8 3 31333 4 316;3
T�

�


 </7;9 3153: 3 31333 5 317:<
olvw </7;9 31373 3 31333 4 314<:

Wdeoh 715= Ghvfulswlyh Vwdwlvwlfv iru wkh Ilqdo Vdpsoh ri Frpsdqlhv

7141 Ghvfulswlyh Vwdwlvwlfv

Ghvfulswlyh vwdwlvwlfv iru wkh xqwudqviruphg h{sodqdwru| yduldeohv/ iru wkh zkroh

vdpsoh/ duh ghwdlohg lq wdeoh 7151

7151 Udqn Wudqvirupdwlrqv

Dffrxqwlqj udwlrv dqg �qdqfldo yduldeohv frpprqo| vx�hu iurp sureohpv ri vnhz0

qhvv dqg rxwolhuv1 Wkhvh sureohpv duh hylghqw lq wkh ghvfulswlyh vwdwlvwlfv ri wdeoh

7151 Vwxglhv riwhq frqwuro iru vnhzqhvv e| shuiruplqj orjdulwkplf dqg vtxduh urrw

wudqvirupdwlrqv/ dqg wulp ru wuxqfdwh vdpsoh glvwulexwlrqv wr uhpryh rxwolhuv1

Krzhyhu/ Ndqh dqg Phdgh +4<<;, vkrzhg wkdw udqn wudqvirupdwlrqv shuirup ehw0

whu lq uhvroylqj erwk wkhvh sureohpv1
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Zkroh Vdpsoh Sulydwh Frpsdqlhv Sxeolf Frpsdqlhv

Yduldeoh Phdq Phgldq Phdq Phgldq Phdq Phgldq

uwrwdvv 3186< 31888 31853 31864 319<6 31;37
vxevlg 317:5 31333 317<; 31333 31597 31333
utxlfn 31878 31894 31875 31886 318:3 318:9
ujhdu 31844 31844 31838 31836 31889 318;:
orvv 314;4 31333 314;3 31333 314;; 31333
ufrqw 31847 31739 31846 31739 31853 31739
elj 316;: 31333 316:4 31333 31856 41333
uihh 31844 31853 317;: 317:5 31:37 31:<:
odj 56<19;6 55<1333 5781:;3 5781333 4<316:9 4;41333
PRG�

�


 314:8 31333 314;6 31333 31438 31333
T�

�


 3153: 31333 31549 31333 31467 31333
olvw 31373 31333 q2d q2d 3169; 31333

Wdeoh 716= Ghvfulswlyh Vwdwlvwlfv iru Sxeolf dqg Sulydwh Frpsdqlhv

Wkh surfhgxuh lqyroyhv uhsodflqj hdfk revhuydwlrq zlwk lwv udqn zlwklq wkh

vdpsoh +wlhg revhuydwlrqv duh doorwwhg wkh dyhudjh udqn,/ dqg wkhq glylglqj hdfk

revhuydwlrq e| q.4/ zkhuh q lv wkh qxpehu ri revhuydwlrqv1 Wkxv/ wkh udqnhg

revhuydwlrqv duh xqlirupo| glvwulexwhg ehwzhhq }hur dqg rqh1

Doo udwlrv lqfoxghg lq wkh h{sodqdwru| yduldeohv +ctxlfn* dqg cjhdu*, dqg wkh

vl}h/ dxglwru*v ihhv dqg frqwlqjhqw oldelowlhv yduldeohv +cwrwdvv*/ cihh* dqg cfrqw*, duh

udqn wudqviruphg lq wklv pdqqhu1 Lq wkh iroorzlqj glvfxvvlrqv/ yduldeohv zklfk duh

udqn wudqviruphg duh lqglfdwhg e| wkh suh�{ cu*1

Ghvfulswlyh vwdwlvwlfv iru wkh wudqviruphg yduldeohv duh ghwdlohg lq wdeoh 7161

Wkh fruuhodwlrq pdwul{ lv uhsruwhg lq wdeoh 7171
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Yduldeoh uwrwdvv vxevlg utxlfn ujhdu orvv ufrqw elj
uwrwdvv 41333
vxevlg 31594 41333
utxlfn 031367 31449 41333
ujhdu 31538 031386 031574 41333
orvv 031387 31399 31346 031355 41333
ufrqw 314<< 314:< 031363 3136< 31334 41333
elj 31785 316<4 31457 31366 31389 31434 41333
uihh 31968 313;5 31359 31479 31355 31496 3164<
odj 03138; 03133: 03137; 31345 31388 31337 03136:
T�

�


 031389 0313;: 031459 31397 313;7 03133: 0313<;
olvw 31578 031496 31389 3135; 3134; 31375 31497

Yduldeoh uihh odj T�
�


 olvw
uwrwdvv
vxevlg
utxlfn
ujhdu
orvv
ufrqw
elj
uihh 41333
odj 03136: 41333
T�

�


 031364 313;7 41333
olvw 31596 031458 031385 41333

Wdeoh 717= Fruuhodwlrqv ri H{sodqdwru| Yduldeohv

5;



T�
�




T� fohdq qrq0JF prgl�fdwlrq JF prgl�fdwlrq Wrwdo
fohdq :/48; 9; 74 :/59:
qrq0JF prgl�fdwlrq 7<6 4/567 85 4/::<
JF prgl�fdwlrq 4:; 79 549 773
Wrwdo :/;5< 4/67; 63< </7;9

Wdeoh 718= Shuvlvwhqfh lq Dxglw Uhsruwlqj

Ri sduwlfxodu lqwhuhvw pd| eh wkh glvwulexwlrq ri odujh +celj0vl{*, dxglw �upv

ehwzhhq gl�huhqw frpsdq| w|shv1 Erwk wkh phdq dqg phgldq ri wkh yduldeoh

celj* gl�hu vljql�fdqwo| ehwzhhq sulydwh dqg sxeolf frpsdqlhv +dv phdvxuhg e|

d wzr0vdpsoh w whvw dqg wzr0vdpsoh Pdqq0Zklwqh| whvw uhvshfwlyho|,1 Doo rwkhu

yduldeohv/ h{fhsw iru wkh orvv gxpp| +corvv*, dqg frqwlqjhqw oldelolwlhv +cufrqw*,/

dovr kdyh vljql�fdqwo| gl�huhqw glvwulexwlrqv ehwzhhq sulydwh dqg sxeolf frpsd0

qlhv1

Lw pd| dovr eh ri lqwhuhvw wr h{dplqh wkh sdwwhuq ri shuvlvwhqfh lq dxglw uhsruw0

lqj lq wkh gdwd +wdeoh 718,1 Dowkrxjk lw lv fohdu wkdw wkhuh lv vwurqj shuvlvwhqfh

iru sduwlfxodu w|shv ri dxglw prgl�fdwlrq/ pdq| frpsdqlhv wkdw uhfhlyh prgl�hg

dxglw uhsruwv uhodwhg wr jrlqj frqfhuq dovr vxevhtxhqwo| uhfhlyh qrq0jrlqj0frqfhuq

prgl�fdwlrqv/ dqg ylfh yhuvd1

5<



81 Hvwlpdwlrq Uhvxowv

Wkh uhvxowv ri wkh hvwlpdwlrqv ri wkh orjlw prghov ri dxglw uhsruwlqj +prghov rqh

dqg wzr, duh uhsruwhg lq wdeoh 8141 Hvwlpdwhg frh!flhqwv dqg urexvw vwdqgdug

huuruv
�

duh uhsruwhg1

Wkh uhvxowv ri wkh hvwlpdwlrqv ri wkh pxowlqrpldo orjlw prghov ri dxglw uhsruw0

lqj +prghov wkuhh dqg irxu, duh uhsruwhg lq wdeohv 815 dqg 8161

8141 Orjlvwlf Prghov

Wkh uhvxowv ri wkh hvwlpdwlrqv ri wkh orjlvwlf prghov/ prghov rqh dqg wzr/ duh

uhsruwhg lq wdeoh 8141 Vwdqgdug huuruv duh uhsruwhg lq sduhqwkhvhv1

Wkhuh duh vhyhudo yduldeohv zklfk duh vljql�fdqw lq h{sodlqlqj dxglw prgl�0

fdwlrq lq erwk frpsdq| w|shv/ qdpho| wkh dxglw odj +codj*, dqg wkh odjjhg dxglw

uhsruw +cPRG� �


 *,1 Dv h{shfwhg/ wkh odjjhg dxglw uhsruw +cPRG�
�


 *, lv kljko|

vljql�fdqw dqg kdv d srvlwlyh frh!flhqw lq erwk prghov/ frq�uplqj wkh lpsru0

wdqfh ri shuvlvwhqfh lq dxglw uhsruwlqj lq wklv gdwd1 Wkh dxglw odj lv dovr kljko|

vljql�fdqw/ dqg dovr kdv d srvlwlyh frh!flhqw lq erwk prghov/ dv suhglfwhg1

Wkhuh duh vhyhudo yduldeohv zklfk duh vljql�fdqw lq h{sodlqlqj dxglw prgl�fd0

wlrq lq prgho rqh +sulydwh frpsdqlhv, dorqh1 Wkhvh duh wrwdo dvvhwv +cuwrwdvv*,/

�

Urexvw wr lqydolgdwlrq ri wkh dvvxpswlrq ri krprvnhgdvwlflw|1
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Yduldeoh Sulydwh Frpsdqlhv Sxeolf Frpsdqlhv

uwrwdvv 319947454 -- 0318753467
+3156:94;<, +31:7843:7,

vxevlg 031655<975 -- 3157657:8
+3144<44:9, +31693;88<,

utxlfn 0317;95534 - 03177<<647
+314<8:787, +317<<<85,

ujhdu 031586<38 41696567 -
+314<644;;, +318859<68,

orvv 315765846 31:37386:
+314854637, +316;4753;,

ufrqw 315:<;63: 031;;;75;
+315887;4<, +31:;<3764,

elj 031736:9;8 -- 0313579:87
+31454:899, +3173<73<:,

uihh 031489;5; 031478:654
+3154:7:8:, +3186<::87,

odj 31335;767 -- 31335<:64 --
+31333764:, +31333::84,

PRG�
�


 71<<:74< -- 71:877;; --
+314498<74, +316;7;355,

olvw q2d 03178;<56:
q2d +317<8<794,

frqvwdqw 071:;798: -- 0719<6:4; --
+31594;6:7, +318;<868;,
Rev @ ;/775 Rev @ 4/377

I+43/;765, @ 4<4154 -- I+44/4366, @ 4:18: --

Wdeoh 814= Hvwlpdwlrq uhvxowv iru wkh orjlw prghov ri dxglw prgl�fdwlrq +prghov
rqh dqg wzr,1 Urexvw vwdqgdug huuruv duh uhsruwhg lq sduhqwkhvhv1 Yduldeoh
gh�qlwlrqv duh jlyhq lq wdeoh 51

- 0 vwdwlvwlfdoo| vljql�fdqw dw wkh 8( ohyho
-- 0 vwdwlvwlfdoo| vljql�fdqw dw wkh 4( ohyho
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wkh vxevlgldu| gxpp| +cvxevlg*,/ wkh txlfn udwlr +cutxlfn*, dqg wkh dxglwru vl}h

+celj*,1 Wrwdo dvvhwv kdv d srvlwlyh frh!flhqw/ vxjjhvwlqj wkdw frpsdqlhv uhsruwlqj

kljk dvvhw ydoxhv duh pruh olnho| wr uhfhlyh dxglw prgl�fdwlrqv/ shukdsv gxh wr

ryhuvwdwhphqw ri dvvhw ydoxhv/ ru wkdw olwljdwlrq ulvn pd| eh juhdwhu iru odujhu frp0

sdqlhv1 Vxevlgldu| frpsdqlhv duh ohvv olnho| wr uhfhlyh prgl�fdwlrqv wkdq rwkhu

frpsdq| w|shv/ dv h{shfwhg1 Frpsdqlhv zlwk kljk oltxlglw|/ dv phdvxuhg e| wkh

txlfn udwlr/ duh dovr ohvv olnho| wr uhfhlyh prgl�fdwlrqv/ dv h{shfwhg1 Wkh dxglwru

vl}h gxpp| lv dovr vljql�fdqw dqg kdv d qhjdwlyh frh!flhqw1 Krzhyhu/ wklv fdqqrw

eh lqwhusuhwhg dv vxjjhvwlqj wkdw odujh dxglw �upv duh ri orzhu txdolw| wkdq rwkhu

dxglw �upv/ dv wkh frpsdqlhv fkrrvlqj odujh dxglwruv pd| vlpso| eh ohvv olnho| wr

uhtxluh dxglw prgl�fdwlrq1

Ilqdqfldo jhdulqj +cjhdu*, lv vljql�fdqw lq h{sodlqlqj dxglw prgl�fdwlrq lq

prgho wzr +sxeolf frpsdqlhv, dorqh1 Lw kdv d srvlwlyh frh!flhqw/ vxjjhvwlqj wkdw

lqfuhdvhg �qdqfldo ulvn pd| lqfuhdvh wkh olnholkrrg ri sxeolf frpsdqlhv uhfhlylqj

prgl�hg dxglw rslqlrqv1

Zkhwkhu wkh frpsdq| kdv vx�huhg d orvv lq wkh fxuuhqw ru suhylrxv |hdu +corvv*,/

frqwlqjhqw oldelolwlhv +cufrqw*,/ dxglw ihhv +cuihh*,
�

/ dqg olvwlqj +colvw*, duh qrw vlj0

�

Doo prghov uhsruwhg lq wklv sdshu zhuh dgglwlrqdoo| uh0hvwlpdwhg zlwk dq dowhuqdwlyh vshfl�0
fdwlrq ri wkh dxglw ihh yduldeoh/ qrw uhsruwhg khuh1 Wkh wrwdo dxglwru*v ihh yduldeoh zdv vhsdudwhg
lqwr wzr vhsdudwh dxglw ihh +vfdohg e| wrwdo dvvhwv, dqg qrq0dxglw ihh +qrw vfdohg, yduldeohv/ zklfk
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ql�fdqw lq hlwkhu prgho1

Wkh lqwhufhsw +frqvwdqw, whupv ri hdfk hvwlpdwlrq duh qrw vljql�fdqwo| gl�huhqw

iurp hdfk rwkhu/ lpso|lqj wkdw sxeolf frpsdqlhv dv d zkroh duh qr pruh ru ohvv

olnho| wr uhfhlyh prgl�hg dxglw uhsruwv wkdq sulydwh frpsdqlhv1

8151 Pxowlqrpldo Prghov

815141 Sulydwh Frpsdqlhv

Wkh uhvxowv ri wkh hvwlpdwlrq ri prgho wkuhh +wdeoh 815,/ d pxowlqrpldo orjlw prgho

hvwlpdwhg ryhu sulydwh frpsdqlhv/ uhyhdo lqwhuhvwlqj gl�huhqfhv lq wkh ghwhupl0

qdqwv ri gl�huhqw w|shv ri prgl�hg dxglw uhsruwv rq wkhvh frpsdqlhv1 Wkh edvh

fkrlfh lq wklv prgho lv wkdw ri d fohdq dxglw uhsruw1

Wkh dxglw odj +codj*, dqg wkh odjjhg dxglw uhsruw +cT� *, duh vljql�fdqw iru erwk

prgl�fdwlrq fkrlfhv +JF dqg qrq0JF,/ dqg kdyh srvlwlyh frh!flhqwv dv h{shfwhg1

Vl}h +cwrwdvv*, lv dovr vljql�fdqw iru erwk prgl�fdwlrq fkrlfhv/ exw kdv d srvl0

wlyh frh!flhqw iru qrq0JF prgl�fdwlrqv dqg d qhjdwlyh frh!flhqw iru JF prgl0

�fdwlrqv1 Wklv zrxog eh frqvlvwhqw zlwk erwk odujh frpsdqlhv ehlqj ohvv olnho| wr

idlo/ iru h{dpsoh ehfdxvh wkh| kdyh juhdwhu �qdqfldo uhvrxufhv/ dqg kljk uhsruwhg

zhuh erwk udqn wudqviruphg1 Lq qr prgho zdv hlwkhu dxglw ihh yduldeoh vljql�fdqw/ dowkrxjk
udqnhg wrwdo dvvhwv ehfdph lqvljql�fdqw lq prgho rqh +s0ydoxh 31579, dqg iru wkh jrlqj0frqfhuq
prgl�fdwlrq fkrlfh lq prghov wkuhh dqg irxu +s0ydoxhv 31954 dqg 31:36 uhvshfwlyho|,1
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Sulydwh Frpsdqlhv

Yduldeoh Qrq0JF Prgl�fdwlrq JF Prgl�fdwlrq

uwrwdvv 41665584 -- 031<6;;;< -
+31567<;78, +3173<55<9,

vxevlg 03186:5;36 -- 0313<:7974
+3144;8988, +314<79847,

utxlfn 03146;8965 0515385: --
+314:8467, +3164<8865,

ujhdu 0317448365 - 3187;37<4
+314;:8;59, +315;4:<<<,

orvv 03133;:384 31<:;933< --
+3148974<, +314<6<65,

ufrqw 0314698<46 4169<377 --
+315589984, +3168<6337,

elj 031:34:877 -- 3154669<<
+314583<4:, +314<9768<,

uihh 0314797;77 317734465
+3153785;7, +3168<865:,

odj 3133599:6 -- 31336;897 --
+3133367:, +313338736,

T�
�


 61894<<5 -- 61;698:9 --
+315443<8, +313338736,

frqvwdqw 0718;6589 -- 091<75<:7 --
+3154<39:7, +316;63;99,

Rev @ ;/775
I+53/;755, @ 7717: --

Wdeoh 815= Hvwlpdwlrq uhvxowv iru wkh pxowlqrpldo orjlw prgho ri dxglw uhsruwlqj/
uhodwlyh wr wkh edvh fkrlfh ri fohdq uhsruw/ rq sulydwh frpsdqlhv +prgho wkuhh,1
Urexvw vwdqgdug huuruv duh uhsruwhg lq sduhqwkhvhv1

- 0 vwdwlvwlfdoo| vljql�fdqw dw wkh 8( ohyho
-- 0 vwdwlvwlfdoo| vljql�fdqw dw wkh 4( ohyho
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ydoxhv ri wrwdo dvvhwv lqglfdwlqj ryhuvwdwhphqwv uhvxowlqj lq glvdjuhhphqw0w|sh

prgl�fdwlrqv1

Iru qrq0JF prgl�fdwlrqv/ uhodwlyh wr fohdq uhsruwv/ vxevlgldu| vwdwxv +cvxe0

vlg*,/ jhdulqj +cujhdu*,/ dqg wkh odujh dxglw �up gxpp| +celj*, duh dovr vljql�fdqw1

Wkh frh!flhqw rq wkh vxevlgldu| gxpp| lv qhjdwlyh/ lqglfdwlqj wkdw vxevlgldu|

frpsdqlhv duh ohvv olnho| wr uhfhlyh qrq0JF0w|sh prgl�fdwlrqv/ frqvlvwhqw zlwk

kljkhu txdolw| dffrxqwlqj ixqfwlrqv lq jurxs frpsdqlhv1 Jhdulqj kdv d qhjdwlyh

frh!flhqw/ dowkrxjk lw kdv d srvlwlyh +lqvljq�fdqw, frh!flhqw iru wkh JF prg0

l�fdwlrq fkrlfh1 Wklv pd| vxjjhvw wkdw dowkrxjk kljk jhdulqj lqfuhdvhv jrlqj0

frqfhuq ulvn/ lw uhgxfhv wkh olnholkrrg ri rffxuuhqfh ri rwkhu pdwwhuv uhtxlulqj

prgl�fdwlrq/ srvvleo| gxh wr vhohfwlrq ri kljk txdolw| frpsdqlhv e| ohqghuv ru

wr prqlwrulqj e| ohqghuv1 Wkh frh!flhqw rq wkh dxglwru vl}h gxpp| lv qhjdwlyh/

lqglfdwlqj wkdw frpsdqlhv zklfk duh dxglwhg e| Elj0Vl{ dxglwruv duh ohvv olnho|

wr uhfhlyh qrq0JF prgl�fdwlrqv1 Wklv pd| vxjjhvw hlwkhu wkdw Elj0Vl{ dxglwruv

duh ohvv frqvhuydwlyh ru ri orzhu txdolw| +frqwudu| wr wkhru|,/ ru wkdw frpsdqlhv

fkrrvlqj Elj0Vl{ dxglwruv duh ohvv olnho| wr uhtxluh qrq0JF dxglw prgl�fdwlrqv1

Wkh dxglwru fkrlfh lv qrw vljql�fdqw lq h{sodlqlqj JF prgl�fdwlrqv

Iru JF prgl�fdwlrqv/ lq frqwudvw/ vljql�fdqw yduldeohv rwkhu wkdq wkh dxglw

odj dqg wkh odjjhg dxglw rslqlrq/ lqfoxgh oltxlglw| +cutxlfn*,/ frqwlqjhqw oldelolwlhv

68



+cufrqw*, dqg wkh orvv gxpp| +corvv*,1 Qrqh ri wkh rwkhu yduldeohv irxqg wr eh

vljql�fdqw lq wkh qrq0JF prgl�fdwlrq ghflvlrq duh vljql�fdqw lq h{sodlqlqj wklv

ghflvlrq1 Wkh orvv gxpp| kdv d srvlwlyh frh!flhqw dqg oltxlglw| kdv d qhjdwlyh

frh!flhqw/ lqglfdwlqj/ dv h{shfwhg/ wkdw lqfuhdvhg �qdqfldo ulvn lqfuhdvhv wkh olnh0

olkrrg ri d JF0prgl�fdwlrq1 Frqwlqjhqw oldelolwlhv dovr kdyh d srvlwlyh frh!flhqw

iru wklv fkrlfh/ dv h{shfwhg1

815151 Sxeolf Frpsdqlhv

Wkh uhvxowv ri wkh hvwlpdwlrq ri prgho irxu rq sxeolf frpsdqlhv dorqh/ uhsruwhg lq

wdeoh 816/ vkrz vrph qrwlfhdeoh gl�huhqfhv wr wkh uhvxowv ri prgho wkuhh/ dowkrxjk/

dv ehiruh/ wkh dxglw odj +codj*, dqg wkh odjjhg dxglw uhsruw +cT�
�


 *, duh vljql�fdqw

dqg srvlwlyh iru erwk fkrlfhv1

Iru wkh fkrlfh ri qrq0JF prgl�fdwlrqv/ wrwdo dvvhwv +cuwrwdvv*, dqg wkh vxe0

vlgldu| gxpp| duh qr orqjhu vljql�fdqw1 Wkh vljq rq wrwdo dvvhwv kdv dovr fkdqjhg

gluhfwlrq/ lqglfdwlqj wkdw iru sxeolf frpsdqlhv/ odujhu frpsdqlhv duh ohvv olnho| wr

uhfhlyh qrq0JF dxglw prgl�fdwlrqv1 Wklv lv frqvlvwhqw zlwk odujhu sxeolf frpsd0

qlhv srvvhvvlqj ehwwhu txdolw| dffrxqwlqj ixqfwlrqv wkdq vpdoohu sxeolf frpsdqlhv1

Zkhwkhu wkh frpsdq| kdv d elj0vl{ dxglwru ru qrw +celj*, lv dovr qr orqjhu vlj0

ql�fdqw/ dowkrxjk wkh vljq uhpdlqv qhjdwlyh1 Wkh jhdulqj udwlr +cujhdu*, uhpdlqv
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Sxeolf Frpsdqlhv

Yduldeoh Qrq0JF Prgl�fdwlrq JF Prgl�fdwlrq

uwrwdvv 0315994766 051959:56 -
+3198349<7, +4144<:4:,

vxevlg 03133:;575 318::4;85
+31654::99, +31846<357,

utxlfn 3166<;8<: 061845;54 --
+319435989, +413493:7,

ujhdu 414:5;96 - 31;4;:4<5
+3184::68, +31;4<9366,

orvv 3164;:<6 415;89;6 -
+316<:;<64, +31835559,

ufrqw 0318<5<495 3184893:
+3199<835, +41333;7;,

elj 0313<95:78 317:<663:
+316<:6;37, +318<3439:,

uihh 03135:3865 41888686
+317:9::38, +413;3488,

odj 313358<;; -- 31336<86 -
+31333:86;, +31334899<,

T�
�


 616837< -- 61783:37 --
+318446<94, +31947:775,

olvw 041763898 - 0317778:6;
+319<94989, +31;5<889;,

frqvwdqw 071<:3399 -- 081;848:5 --
+318;39994, +31<9<7<69,

Rev @ 4/377
I+55/4355, @ :145 --

Wdeoh 816= Hvwlpdwlrq uhvxowv iru wkh pxowlqrpldo orjlw prgho ri dxglw uhsruwlqj/
uhodwlyh wr wkh edvh fkrlfh ri fohdq uhsruw/ rq doo sxeolf frpsdqlhv +prgho irxu,1
Urexvw vwdqgdug huuruv duh uhsruwhg lq sduhqwkhvhv1

- 0 vwdwlvwlfdoo| vljql�fdqw dw wkh 8( ohyho
-- 0 vwdwlvwlfdoo| vljql�fdqw dw wkh 4( ohyho
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vljql�fdqw exw wkh vljq ri wkh frh!flhqw lv qrz srvlwlyh/ zkhuhdv lq sulydwh frp0

sdqlhv kljk jhdulqj uhgxfhg wkh olnholkrrg ri qrq0JF prgl�fdwlrqv1

Lq dgglwlrq/ olvwhg frpsdqlhv +colvw*, duh vljql�fdqwo| ohvv olnho| wr uhfhlyh qrq0

JF dxglw prgl�fdwlrqv wkdq rwkhu sxeolf frpsdqlhv
� �

/ srvvleo| ehfdxvh wkh|

kdyh kljkhu txdolw| dffrxqwlqj ixqfwlrqv gxh wr wkhlu lqfuhdvhg vl}h ru pdunhw

uhjxodwlrqv/ ru ehfdxvh ri lqfuhdvhg suhvvxuhv rq dxglwru lqghshqghqfh1

Iru wkh fkrlfh ri JF prgl�fdwlrqv/ wrwdo dvvhwv lv qrz vljql�fdqw zkhuhdv

iru sulydwh frpsdqlhv lw zdv lqvljql�fdqw1 Wkh frh!flhqw lv qhjdwlyh/ vxjjhvwlqj

wkdw odujhu frpsdqlhv pd| kdyh ohvv ulvn1 Xqolnh wkh fdvh ri sulydwh frpsdqlhv/

frqwlqjhqw oldelolwlhv duh qrw vljql�fdqw lq h{sodlqlqj JF prgl�fdwlrqv lq sxeolf

frpsdqlhv1 dowkrxjk wkh vljq uhpdlqv srvlwlyh1 Dv zlwk sulydwh frpsdqlhv/ orvvhv

ru srru oltxlglw| vljql�fdqwo| lqfuhdvh wkh olnholkrrg ri frpsdqlhv uhfhlylqj JF

prgl�fdwlrqv1 Olvwlqj lv qrw vljql�fdqw lq h{sodlqlqj wkhvh prgl�fdwlrqv1

91 Frqfoxvlrqv dqg Glvfxvvlrq ri Uhvxowv

Wkh pdlq uhvxowv ri wkh sdshu duh vxppdulvhg lq wdeoh 914/ zklfk vkrzv wkh gl0

uhfwlrqv ri lq xhqfh ri wkh vljql�fdqw yduldeohv lq hdfk prgho1 Lw fdq eh vhhq wkdw

���

Lq uhvxowv/ qrw uhsruwhg khuh/ ri d pxowlqrpldo orjlvwlf uhjuhvvlrq ri wklv prgho rq erwk
frpsdq| w|shv/ olvwlqj zdv dovr vkrzq wr vljql�fdqwo| ghfuhdvh wkh olnholkrrg ri qrq0JF0w|sh
prgl�fdwlrqv frpsduhg wr hlwkhu sxeolf/ qrq0olvwhg ru sulydwh frpsdqlhv1

6;



wkh ghwhuplqdqwv ri prgl�hg dxglw rslqlrqv gl�hu dffruglqj wr frpsdq| w|sh dqg

wkh w|sh ri prgl�fdwlrq +JF ru qrq0JF,1 Lq sduwlfxodu/ olvwhg frpsdqlhv duh vlj0

ql�fdqwo| ohvv olnho| wr uhfhlyh qrq0JF dxglw prgl�fdwlrqv wkdq rwkhu frpsdqlhv/

exw rwkhuzlvh frpsdq| w|sh grhv qrw d�hfw wkh olnholkrrg ri frpsdqlhv uhfhlylqj

prgl�hg dxglw uhsruwv1 Sulydwh frpsdqlhv zlwk odujh dxglwruv duh vljql�fdqwo|

ohvv olnho| wr uhfhlyh qrq0JF prgl�fdwlrqv frpsduhg wr rwkhu sulydwh frpsdqlhv

exw dxglwru vl}h grhv qrw vljql�fdqwo| d�hfw prgl�fdwlrqv rq sxeolf frpsdqlhv1

Vl}h dqg vxevlgldu| vwdwxv vljql�fdqwo| d�hfw qrq0JF prgl�fdwlrqv rq sulydwh

frpsdqlhv exw qrw rq sxeolf frpsdqlhv/ zkhuhdv vl}h vljql�fdqwo| d�hfwv JF

prgl�fdwlrqv rq erwk sxeolf frpsdqlhv dqg sulydwh frpsdqlhv1 Frqwlqjhqw ol0

delolwlhv vljql�fdqwo| d�hfw JF prgl�fdwlrqv rq sulydwh frpsdqlhv exw qrw rq

sxeolf frpsdqlhv1 Dxglw ihhv duh qrw vljql�fdqw lq h{sodlqlqj dq| dxglw prgl�fd0

wlrqv rq dq| frpsdqlhv1 Ilqdoo|/ kljk jhdulqj vljql�fdqwo| lqfuhdvhv wkh olnholkrrg

ri sxeolf frpsdqlhv uhfhlylqj qrq0JF prgl�fdwlrqv zkhuhdv lw vljql�fdqwo| gh0

fuhdvhv wkh olnholkrrg ri sulydwh frpsdqlhv uhfhlylqj qrq0JF prgl�fdwlrqv1

Sulydwh olplwhg frpsdqlhv duh riwhq rzqhu0pdqdjhg dqg vr wkh ehqh�wv ri dx0

glwv rq sulydwh frpsdqlhv iru vwhzdugvkls sxusrvhv duh txhvwlrqdeoh1 Gl�huhqfhv

lq dxglw uhsruwlqj ehwzhhq sulydwh dqg sxeolf frpsdqlhv pd| uh hfw gl�huhqw

uhtxluhphqwv iru vwhzdugvkls lqirupdwlrq iurp xvhuv ri dffrxqwv/ dv gl�huhqw gh0
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Prgl�fdwlrqv= Doo JF Rwkhu

Frpsdqlhv= Sulydwh Sxeolf Sulydwh Sxeolf Sulydwh Sxeolf

Lq xhqfh

uwrwdvv . 0 0 0 .
vxevlg 0 0
utxlfn 0 0 0
ujhdu . 0 .
orvv . .
ufrqw .
elj 0 0
uihh
odj . . . . . .
PRG�

�


 2T�
�


 . . . . . .
olvw q2d q2d q2d 0
frqvwdqw 0 0 0 0 0 0

Wdeoh 914= Vljql�fdqw Ghwhuplqdqwv ri Dxglw Uhsruwv lq wkh XN

juhhv ri uholdqfh rq wkh dxglw uhsruw e| xvhuv pd| eh uh hfwhg e| gl�huhqw ghjuhhv

dqg w|shv ri ulvnv +folhqw vzlwfk wkuhdwv/ olwljdwlrq wkuhdwv dqg srwhqwldo uhsxwd0

wlrq orvvhv, idfhg e| dxglwruv zkr uhsruw rq olvwhg/ sxeolf qrq0olvwhg ru sulydwh

frpsdqlhv1

Lq sduwlfxodu/ wkh �qdqfldo vwdwhphqwv ri olvwhg frpsdqlhv pd| eh ri kljkhu

txdolw| wkdq wkrvh ri rwkhu frpsdqlhv/ gxh wr frpsoldqfh zlwk pdunhw uhjxod0

wlrqv/ phgld lqwhuhvw/ dqg juhdwhu �qdqfldo uhvrxufhv1 Wklv zrxog eh frqvlvwhqw

zlwk pdunhw olvwlqj uhgxflqj wkh olnholkrrg ri qrq0JF0w|sh prgl�fdwlrqv/ dv hyl0

ghqfhg lq wklv sdshu1 Dowhuqdwlyho|/ wkh olnholkrrg ri dxglw prgl�fdwlrqv pd| eh

uhgxfhg li olvwhg frpsdqlhv duh deoh wr h{huw juhdwhu vzlwfk wkuhdwv ryhu dxglwruv

73



wkdq rwkhu frpsdqlhv +gxh wr juhdwhu suhvwljh dqg2ru ihhv,/ dowkrxjk dxglwru ihhv

zhuh lqvljql�fdqw lq doo prgl�fdwlrq fkrlfhv1 Wkdw olvwlqj grhv qrw dsshdu wr vlj0

ql�fdqwo| d�hfw JF prgl�fdwlrqv pd| lqglfdwh wkdw olvwhg frpsdqlhv duh qr pruh

ru ohvv olnho| wr vx�hu jrlqj0frqfhuq sureohpv wkdq rwkhu frpsdqlhv zlwk vlplodu

revhuydeoh fkdudfwhulvwlfv/ ru wkdw wkh dvvrfldwhg olwljdwlrq dqg uhsxwdwlrq wkuhdwv

rq dxglwruv idlolqj wr uhsruw jrlqj0frqfhuq sureohpv lq olvwhg frpsdqlhv rxwzhljk

dq| lqfuhdvhg vzlwfk wkuhdwv zkhuh wkhvh prgl�fdwlrqv duh frqfhuqhg1

Wkdw dxglwru ihhv duh qhyhu vljql�fdqw lq h{sodlqlqj dxglw prgl�fdwlrqv vxj0

jhvwv wkdw kljk ihhv pd| qrw eh dvvrfldwhg zlwk frpsurplvhg dxglwru lqghshq0

ghqfh1

Wkh vljqv ri wkh +vljql�fdqw, frh!flhqwv rq jhdulqj lq qrq0JF prgl�fdwlrqv

gl�hu ehwzhhq sulydwh dqg sxeolf frpsdqlhv1 Sulydwh frpsdqlhv zlwk kljk jhdu0

lqj duh ohvv olnho| wr uhfhlyh qrq0JF prgl�fdwlrqv zkhuhdv sxeolf frpsdqlhv zlwk

kljk jhdulqj duh pruh olnho| wr uhfhlyh qrq0JF prgl�fdwlrqv1 Kljk ohyhov ri jhdu0

lqj pd| lqfuhdvh folhqw vzlwfk wkuhdwv gxh wr uholdqfh rq fohdq dxglw uhsruwv e|

ohqghuv/ dowkrxjk wklv lv dovr olnho| wr lqfuhdvh olwljdwlrq dqg uhsxwdwlrq wkuhdwv dv

zhoo1 Vzlwfk wkuhdwv pd| rxwzhljk olwljdwlrq2uhsxwdwlrq wkuhdwv lq sulydwh frp0

sdqlhv exw idlo wr gr vr lq sxeolf frpsdqlhv1 Lw lv dovr lqwhuhvwlqj wkdw kljk ohyhov

ri jhdulqj/ frpprqo| ylhzhg dv ehlqj dvvrfldwhg zlwk kljk �qdqfldo ulvn/ gr qrw

74



vljql�fdqwo| lqfuhdvh wkh olnholkrrg ri dq| frpsdq| uhfhlylqj JF dxglw prgl�0

fdwlrqv/ dowkrxjk wkh frh!flhqwv gr kdyh srvlwlyh vljqv1 Wklv lv qrw lqfrqvlvwhqw

zlwk wkh udqjh ri uhvxowv uhsruwhg lq rwkhu vwxglhv1

Odvwo|/ dxglwru vl}h vljql�fdqwo| ghfuhdvhv wkh olnholkrrg ri qrq0JF prgl�fd0

wlrqv/ dqg ri prgl�fdwlrqv ryhudoo/ lq sulydwh frpsdqlhv exw qrw lq sxeolf frpsd0

qlhv +dowkrxjk wkh vljqv ri wkh frh!flhqwv uhpdlq wkh vdph,1 Wklv pd| lqglfdwh

wkdw odujh dxglwruv duh ohvv frqvhuydwlyh zkhq uhsruwlqj rq sulydwh frpsdqlhv/

ru dowhuqdwlyho| wkdw odujh dxglwruv duh fkrvhq e| sulydwh frpsdqlhv zklfk kdyh

kljk txdolw| dffrxqwlqj ixqfwlrqv ru rwkhu fkdudfwhulvwlfv zklfk uhgxfh wkh qhhg

iru dxglw prgl�fdwlrq/ exw wkdw sxeolf frpsdqlhv pd| fkrrvh odujh dxglwruv iru

rwkhu uhdvrqv1

Ixuwkhu uhvhdufk lv uhtxluhg wr h{dplqh wkh ghwhuplqdqwv ri dxglwru fkrlfh

lq sxeolf dqg sulydwh frpsdqlhv/ dqg wr ghdo zlwk wkh hqgrjhqhlw| ri wkh dxgl0

wru fkrlfh1 Wkh vl}h ri wkh dxglw �up +l1h1 zkhwkhu lw lv d Elj 9 dxglw �up ru

qrw, dsshduv wr eh lpsruwdqw lq h{sodlqlqj dxglw uhsruwlqj rq sulydwh frpsd0

qlhv1 Krzhyhu/ wklv vljql�fdqfh pd| qrw uh hfw gl�huhqw fkdudfwhulvwlfv +txdolw|,

ri wkh dxglwruv exw phuho| folhqw frpsdq| fkdudfwhulvwlfv wkdw hlwkhu ghwhuplqh/

ru wkdw duh fruuhodwhg zlwk fkdudfwhulvwlfv wkdw ghwhuplqh/ wkh dxglwru fkrlfh1 Iru

h{dpsoh/ wkh odfn ri vljql�fdqfh ri dxglwru vl}h lq ghwhuplqlqj dxglw uhsruw prgl�0
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fdwlrqv lq sxeolf frpsdqlhv pd| dulvh ehfdxvh sxeolf frpsdqlhv pd| kdyh uhdvrqv

iru fkrrvlqj dxglwruv zklfk gr qrw fruuhvsrqg wr wkh uhdvrqv sulydwh frpsdqlhv

pd| kdyh/ dqg zklfk lq wkh fdvh ri sxeolf frpsdqlhv kdsshq wr kdyh qr h�hfw

rq dxglw rslqlrqv1 Frqwuroolqj iru wkh fkrlfh ri dxglw �up e| wkh folhqw frpsdq|

vkrxog hqdeoh xv wr ghwhuplqh zkhwkhu wkhuh duh dq| gl�huhqfhv lq dxglw uhsruwlqj

e| dxglw �upv ri gl�huhqw vl}hv1
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