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5< Vhswhpehu 4<<;

Devwudfw

Wklv sdshu lv d uhso| wr Oduxh ^9` zkr fulwltxhv d Txhhqvodqg Ghsduw0
phqw ri Sulpdu| Lqgxvwulhv frqvxowdqf| uhsruw pdgh e| wkh dxwkruv ^<` rq
wkh h�hfw ri sljphdw lpsruwv rq Dxvwudoldq slj sulfhv1 Ghvslwh fulwlflvlqj
rxu phwkrgrorj| qrzkhuh lq klv sdshu grhv Oduxh ghprqvwudwh wkdw rxu uh0
vxowv duh lqfruuhfw1 Oduxh*v fulwlflvpv duh qrwhg dqg/ lq wkh pdlq/ uhmhfwhg1
Zh foduli| vrph ri wkh �qhu hfrqrphwulf ghwdlo1

Oduxh fodlpv wkdw zh kdyh qrw suryhg vhulrxv lqmxu| wr wkh slj lqgxvwu|
gxh wr lpsruwv1 Krzhyhu/ Oduxh lv xqghu wkh plvdssuhkhqvlrq dv wr wkh
qdwxuh ri wkh uhsruw/ plvwdnlqj wkh TGSL frqvxowdqf| uhsruw iru d vxe0
plvvlrq wr d Surgxfwlylw| Frpplvvlrq Lqtxlu| rq ZWR vdihjxdug dfwlrq
djdlqvw lpsruwv1 Wkh dfwxdo vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq
Lqtxlu| ^43` dgguhvvhv doo ri Oduxh*v frqfhuqv dqg ghprqvwudwhv d fohdu dqg
ghohwulrxv h�hfw ri lpsruwv rq wkh Dxvwudoldq slj lqgxvwu|1 Zh qrwh wkdw
Oduxh dfwxdoo| frphv rxw lq vxssruw ri wkh frqfoxvlrqv lq rxu vxeplvvlrq
wr wkh Surgxfwlylw| Frpplvvlrq1



41 Lqwurgxfwlrq

Lq uhvsrqvh wr surgxfhu frqfhuqv derxw wkh qhjdwlyh h�hfw ri lpsruwv rq wkh
Dxvwudoldq slj lqgxvwu|/ wkh Dxvwudoldq Jryhuqphqw lqvwljdwhg d Surgxfwlylw|
Frpplvvlrq Lqtxlu| lqwr sljphdw lpsruwv/ wr ghwhuplqh zkhwkhu ZWR Vdihjxdug
dfwlrq lv zduudqwhg1 Sulru wr wkh whupv ri uhihuhqfh ehlqj kdqghg wr wkh Surgxf0
wlylw| Frpplvvlrq wkh Txhhqvodqg Ghsduwphqw ri Sulpdu| Lqgxvwulhv dvnhg wkh
dxwkruv* wr suhsduh d uhsruw ^<` dqdo|vlqj wkh phwkrgrorj| xvhg lq dq Lqgxvwu|
Frpplvvlrq +wkh iruhuxqqhu ri wkh Surgxfwlylw| Frpplvvlrq, Uhvhdufk Uhsruw
^8`1 Wklv Lqgxvwu| Frpplvvlrq uhsruw fdph wr wkh frqfoxvlrq wkdw lpsruwv zrxog
qrw kdyh d vljql�fdqw ghohwhulrxv h�hfw rq wkh Dxvwudoldq slj lqgxvwu|1 Wkh uh0
sruw suhsduhg e| wkh dxwkruv ^<` fdph wr wkh frqfoxvlrq wkdw wkh phwkrgrorj|
xvhg lq wkh Lqgxvwu| Frpplvvlrq Uhvhdufk Uhsruw zdv  dzhg/ dqg frqvhtxhqwo|
wkhlu frqfoxvlrqv zhuh vxvshfw1 Ixuwkhu/ wkh uhsruw suhsduhg e| wkh dxwkruv frq0
foxghg wkdw grphvwlf surgxfhu sulfhv zhuh vljql�fdqwo| dqg dgyhuvho| d�hfwhg e|
lpsruwv1

Zkhq wkh Surgxfwlylw| Frpplvvlrq zdv dvnhg e| wkh Dxvwudoldq Jryhuqphqw
wr frqgxfw d vdihjxdugv lqtxlu|/ wkh Txhhqvodqg Ghsduwphqw ri Sulpdu| Lqgxvwulhv
dvnhg wkh dxwkruv wr suhsduh dqrwkhu uhsruw ^43` wr dgguhvv wkh txhvwlrq ri zkhwkhu
lpsruwv zhuh fdxvlqj vhulrxv lqmxu| wr wkh Dxvwudoldq slj lqgxvwu|1

Dv sduw ri wkh wkhlu vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| wkh
Fdqdgldq Jryhuqphqw ^:` uhtxhvwhg wkdw Euxqr Oduxh/ iurp wkh Fhqwuh gh Uhfkhufkh
hq Hfrqrplh Djurdolphqwdluh dw wkh Xqlyhuvlwì Odydo/ Vwh0Ir|/ Txhehf/ frqgxfw
dq dvvhvvphqw ri wkh dxwkruv* ruljlqdo uhsruw ^<`1 Oduxh ^9` zdv fulwlfdo ri wkh
ruljlqdo uhsruw dqg frqfoxghg wkdw wkh hylghqfh suhvhqwhg lq wkh uhsruw zdv qrw
vx!flhqw wr surylgh hylghqfh iru vdihjxdug dfwlrq1

Xqiruwxqdwho| Oduxh kdv ehhq plvohg e| wkh Fdqdgldq Jryhuqphqw dv wr wkh
sxusrvh dqg frqwh{w ri wkh dxwkruv* ruljlqdo uhsruw1 Lw zdv qhyhu lqwhqghg wkdw
wkh uhsruw surylgh hylghqfh iru vdihjxdug dfwlrq/ rqo| wr kljkoljkw wkdw wkh 4<<8
Lqgxvwu| Frpplvvlrq Uhvhdufk Uhsruw ^8` idlohg wr wdnh lqwr frqvlghudwlrq doo ri
wkh uhohydqw idfwruv1 Doo ri wkh fulwlflvpv kljkoljkwhg e| Oduxh kdyh ehhq dgguhvvhg
e| wkh dxwkruv* dfwxdo vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| ^43`1

Lq wklv sdshu zh frqfhqwudwh rq dgguhvvlqj wkh fulwltxh ri rxu hfrqrphwulf
phwkrgrorj| dqg foduli| vrph srlqwv ri plvxqghuvwdqglqj1 Ehfdxvh Oduxh fodlpv
wkdw vlpxowdqhrxv htxdwlrq eldv zloo d�hfw rxu prghoolqj uhvxowv dqg wkdw zh idlohg
wr lqfoxgh lqsxwv lq prghoolqj wkh surgxfwlrq surfhvv zh frqgxfw vrph dgglwlrqdo
hfrqrphwulf prghoolqj wr ghprqvwudwh wkdw wkhvh frqfhuqv gr qrw fkdqjh rxu
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uhvxowv1

51 Ryhuylhz ri wkh Oduxh Dvvhvvphqw

Oduxh ^9` frqgxfwv dq h{whqvlyh fulwltxh ri wkh dxwkruv* ruljlqdo sdshu1 Klv edvlf
frqfoxvlrqv duh wkdw wkh uhsruw idlohg wr ghprqvwudwh vhulrxv lqmxu| fdxvhg e|
lpsruwv dqg wkh hfrqrphwulf phwkrgrorj| lv  dzhg ehfdxvh lw grhv qrw wdnh
lqwr frqvlghudwlrq wkh vlpxowdqhrxv htxdwlrq eldv wkdw h{lvwv zkhq vlpxowdqhrxvo|
hvwlpdwlqj ghpdqg dqg vxsso|1 Kh wdnhv lvvxh zlwk wkh vshfl�fdwlrq ri rxu prghov
iru qrw wdnlqj lqsxwv lqwr frqvlghudwlrq dqg txhvwlrqv wkh ydolglw| ri lpsrvlqj d
vwuxfwxudo euhdn udwkhu wkdq hqgrjhqrxvo| ghwhuplqlqj lwv srvlwlrq1

Oduxh*v sdshu lv glylghg xs lqwr irxu vhfwlrqv/ qrw lqfoxglqj dq H{hfxwlyh Vxp0
pdu| dqg d Frqfoxvlrq1 Diwhu dq Lqwurgxfwlrq kh wkhq uhylhzv wkh olwhudwxuh rq
wudgh olehudolvdwlrq dqg surwhfwlrq lq klv vhfwlrq 5 ehiruh jlylqj dq ryhuylhz ri
rxu uhsruw lq klv vhfwlrq 61 Lq klv vhfwlrq 7 kh fulwltxhv rxu hfrqrphwulf phwkrg0
rorj| dqg prgho vshfl�fdwlrq1 Zh dgguhvv wkh fulwlflvpv lq hdfk ri klv vhfwlrqv
vhtxhqwldoo|1

5141 Lqwurgxfwlrq

Diwhu dq H{hfxwlyh Vxppdu|/ Oduxh/ lq klv Lqwurgxfwlrq/ rxwolqhv rxu uhsruwv*
whupv ri uhihuhqfh dqg wkhq frqfoxghv/ rq wkh edvlv ri wkhvh whupv ri uhihuhqfh/
wkdw

Wkh sxusrvh ri wkh S)K uhsruw lv wr surylgh grfxphqwhg hpslulfdo
hylghqfh wr mxvwli| d vdihjxdug dfwlrq ^9/ s1 6 sdud 61`

Wklv lv lqfruuhfw/ dqg qrzkhuh lq wkh whupv ri uhihuhqfh lv wklv vwdwhg1 Wkh exon
ri Oduxh*v sdshu lv ghvljqhg wr vkrz wkdw zh kdyh qrw surylghg vxfk hylghqfh/
|hw zh gr qrw glvsxwh wklv idfw1 Krzhyhu/ Oduxh*v sdshu lv odujho| luuhohydqw wr
rxu vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| ^43`/ zklfk grhv suhvhqw
hylghqfh wr mxvwli| d vdihjxdugv dfwlrq1 Vlqfh zh kdyh xvhg wkh vdph hfrqrphwulf
whfkqltxhv lq erwk uhsruwv/ dqg pruh lpsruwdqwo|/ h{sdqg rq wkhp/ zh zloo dgguhvv
klv fulwltxhv ri rxu hfrqrphwulf prghoolqj1

5151 Wudgh Olehudol}dwlrq/ Dgmxvwphqw Srolflhv dqg Surwhfwlrq

Oduxh/ lq Vhfwlrq 5/ ^9/ ss1 70:` rxwolqhv wkh hfrqrplf wkhru| rq wudgh olehu0
dolvdwlrq dqg surwhfwlrqlvw srolflhv1 Kh txlwh uljkwo| lqglfdwhv wkdw iru d vpdoo
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frxqwu| dq rswlpdo wdul� lv qhdu }hur dqg surwhfwlrqlvp ri dq| vruw lv qrw zhoiduh
hqkdqflqj1 Zh wrwdoo| djuhh zlwk Oduxh rq wklv srlqw/ dqg zh uhmhfw klv lpsolflw
dvvxpswlrq wkdw zh duh dgyrfdwlqj surwhfwlrqlvp1 Li dq|wklqj/ wudgh uhirup lq
Dxvwudold kdv qrw jrqh idu hqrxjk1 Rxu dqdo|vlv vxjjhvwv wkdw Jryhuqphqw srol0
flhv/ ghvljqhg wr lqfuhdvh frpshwlwlyhqhvv dqg rshq wkh hfrqrp| wr lqwhuqdwlrqdo
wudgh/ duh dfwxdoo| kdylqj wkh rssrvlwh h�hfw dqg lqgxflqj zhoiduh orvvhv1 Oduxh
dfwxdoo| djuhhv zlwk wkh frqfoxvlrq ri rxu vxeplvvlrq wr wkh Surgxfwlylw| Frp0
plvvlrq Lqtxlu| zkhq kh vd|v

Lw lv frqfhlydeoh wkdw wkh sureohp shufhlyhg e| krj surgxfhuv pljkw
kdyh pruh wr gr zlwk grphvwlf pdunhw idloxuhv wkdq zlwk lpsruw frp0
shwlwlrq shu vd| ^vlf` hyhq wkrxjk lpsruwv pljkw h{dfhuedwh wkh h�hfwv
ri wkh pdunhw idloxuhv1 ^9/ s1 ; sdud 41`

Lw lv frpiruwlqj wr nqrz wkdw Oduxh/ dqg e| h{whqvlrq/ wkh Fdqdgldq Jryhuq0
phqw/ djuhhv zlwk rxu vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu|1

Oduxh jrhv rq wr vd| wkdw zh gr qrw �111kdyh pxfk wr vd| derxw wklv ^wkh pdunhw
idloxuhv`�^9/ s1 ; sdud 41`1 Krzhyhu/ lq rxu vxeplvvlrq wr wkh Surgxfwlylw| Frp0
plvvlrq Lqtxlu| zh frqfhqwudwh rq wkh lghd wkdw lpsruwv h{dfhuedwh wkh pdunhw
idloxuh1 Wkh txhvwlrq iru wkh Dxvwudoldq Jryhuqphqw/ wkhuhiruh/ lv zkhwkhu wkh|
duh zloolqj wr ghdo zlwk wkh lvvxh ri grphvwlf pdunhw idloxuh dqg/ li qrw/ lv wkhuh d
fdvh iru frxqwhuydlolqj phdvxuhv iru surgxfhuv1 Li wkh Dxvwudoldq Jryhuqphqw lv
zloolqj wr ghdo zlwk wkh lvvxh ri grphvwlf pdunhw idloxuh/ wkhq lv wkhuh d fdvh iru
whpsrudu| dvvlvwdqfh zkloh wkh grphvwlf pdunhw idloxuh lv dgguhvvhg1

Oduxh eulh | dooxghv wr wkh Ulfdugr0Ylqhu prgho ri lqwhuqdwlrqdo wudgh ^9/ s1
8` zkhq kh kljkoljkwv wkh sureohpv ri dgmxvwphqw olqnhg wr idfwru prelolw| dqg
sulfh vwlfnlqhvv1 Zh h{sdqg rq wkh lpsolfdwlrqv ri wklv prgho lq rxu vxeplv0
vlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| ^43/ ss1 4;604;7` dqg vwdwh wkdw
erwk wkh Khfnvfkhu0Rkolq0Vdpxhovrq +KRV, dqg wkh Ulfdugr0Ylqhu +UY, prghov
ri lqwhuqdwlrqdo wudgh ghprqvwudwh wkdw wkhuh duh jdlqv wr eh pdgh iurp wudgh
olehudolvdwlrq1 Lq d KRV zruog wkhuh duh glvwulexwlrqdo frqvlghudwlrqv wr wdnh lqwr
frqvlghudwlrq zkhq dq hfrqrp| lv xqghujrlqj wudgh olehudolvdwlrq/ ehfdxvh wkhuh
duh orvhuv dv zhoo dv zlqqhuv1 Lq dq UY zruog/ zlwk idfwru vshfl�flw|/ wkhuh duh
qr glvwulexwlrqdo frqvlghudwlrqv lq wkh ixqfwlrqdo vhqvh exw jurvv jdlqv iurp wudgh
qhhg wr pruh wkdq frpshqvdwh iru wkh orvw ydoxh ri wkh vshfl�f idfwru dqg lwv
glvfrxqwhg fdvk  rz lq rughu iru d srvlwlyh qhw jdlq iurp wudgh wr eh uhdolvhg1
Uhdo hfrqrplhv duh fkdudfwhulvhg e| idfwru vshfl�flw|/ lpshuihfw frpshwlwlrq dqg
lqfuhdvlqj uhwxuqv wr vfdoh +hlwkhu dw wkh �up ru lqgxvwu| ohyho/ dqg lqwhuqdo ru
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h{whuqdo,1 Lq vxfk d zruog lw lv dssursuldwh wr irupxodwh wkh fruuhfw srolflhv iru
wkdw zruog1

Oduxh srlqwv rxw wkdw rxu dujxphqw iru qr jdlqv iurp wudgh ^</ s 437` lv zurqj1
Zh djuhh/ dqg kdyh douhdg| fruuhfwhg wklv lq rxu vxeplvvlrq wr wkh Surgxfwlylw|
Frpplvvlrq Lqtxlu| ^43/ ss1 4;504;6`1 Wkh jdlqv iurp wudgh duh srvlwlyh/ exw
wkhuh duh lqwhu0shuvrqdo glvwulexwlrqdo txhvwlrqv wr eh dqvzhuhg1

Oduxh fodlpv wkdw rxu dujxphqw iru srvlwlyh h{whuqdolwlhv lq slj surgxfwlrq
lv srruo| mxvwl�hg zkhq zh dujxh iru vxevlglhv dqg wkdw wkhuh zloo eh vljql�fdqw
qhjdwlyh h{whuqdolwlhv lq wkh irup ri srooxwlrq ^9/ s 9 sdud 51`1 Zh glvdjuhh1 Xqolnh
slj surgxfwlrq lq Hxursh dqg Qruwk Dphulfd/ wkh vpdoo vfdoh ri slj surgxfwlrq
dqg wkh kljko| glvwulexwhg qdwxuh ri surgxfwlrq +vsdwldo wdshulqj iru d sxeolf edg,
zrxog vxjjhvw wkdw srooxwlrq sureohpv duh plqru frpsduhg zlwk Hxurshdq dqg
Qruwk Dphulfdq sljjhulhv1 Oduxh uhmhfwv rxu frqwhqwlrq wkdw wkhuh duh vljql�fdqw
vrfldo ehqh�wv iurp kdylqj dq lqgxvwu| vxfk dv slj surgxfwlrq lq uxudo duhdv1 Wkh
Surgxfwlylw| Frpplvvlrq Lqtxlu| kdv uhfhlyhg qxphurxv vxeplvvlrqv wkdw vwdwh
rwkhuzlvh> ^4` lv d sulph h{dpsoh1

Oduxh ^9/ s 9 sdud 61` vxjjhvwv wkdw zh qhhg wr edfn xs rxu dooxvlrq wr vwudwhjlf
wudgh ^</ s 443`1 Zh gr wklv lq rxu vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq
Lqtxlu| ^43/ ss1 :30:4/ 4;:04;;`1 Oduxh fodlpv wkdw

Lw lv xqolnho| wkdw wklv jdph wkhruhwlf dujxphqw dssolhv lq wklv fdvh1
Wkhuh lv qrwklqj lq wkh S)K uhsruw wr grfxphqw vwudwhjlf lqwhudfwlrqv
ehwzhhq Fdqdgldq dqg Dxvwudoldq �upv1 ^9/ s 9 sdud 61`

Zh dujxh wkdw wkh vwudwhjlf ehkdylrxu lv dw lqgxvwu| ohyho/ udwkhu wkdq �up
ohyho1 Zh vxjjhvw wr Oduxh wkdw wkh phuh idfw wkdw kh lv fulwlflvlqj rxu uhsruw/ rq
ehkdoi ri wkh Fdqdgldq Jryhuqphqw/ lv hylghqfh hqrxjk ri vwudwhjlf ehkdylrxu dw
wklv ohyho1

5161 Dq ryhuylhz ri wkh S)K uhsruw= Zkdw lw grhv dqg zkdw lw vkrxog
kdyh grqh1

Lq wklv vhfwlrq ri klv sdshu Oduxh fodlpv wkdw ehfdxvh rxu uhsruw irfxvhv qduurzo|
rq sulfhv zh fdqqrw surylgh hvwlpdwhv ri lqmxu| grqh wr wkh Dxvwudoldq lqgxvwu|1
Djdlq/ ehfdxvh wkh uhsruw zdv qrw ghvljqhg wr orrn dw vhulrxv lqmxu| iru vdihjxdug
dfwlrqv zh ihho wkdw wklv fulwltxh lv d qrq0vhtxlwxu1 Kh vxjjhvwv wkdw zh qhhghg wr
wdnh dq lqgxvwu|0zlgh shuvshfwlyh/ dqg wkdw e| idlolqj wr gr vr zh kdyh lqvx!flhqw
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hylghqfh wr mxvwli| d vdihjxdug dfwlrq1 Wkhvh frqfhuqv duh lq idfw dgguhvvhg lq rxu
vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| ^43`1

Oduxh vxjjhvwv wkdw d zhoiduh dqdo|vlv vkrxog kdyh ehhq frqgxfwhg dqg d sdu0
wldo htxloleulxp prgho frqvwuxfwhg wr phdvxuh wkh zhoiduh h�hfwv ri lpsruwv rq wkh
Dxvwudoldq slj lqgxvwu|/ exw dfnqrzohgjhv wkdw wklv zrxog kdyh ehhq dq dpelwlrxv
surmhfw1

Wkh dssurdfk wdnhq lq rxu vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu|
kdv ehhq wr hvwdeolvk wkdw lpsruwv kdyh vljql�fdqwo| ghsuhvvhg surgxfhu sulfhv/
dqg wkdw wklv ghsuhvvlrq kdv qrw ehhq gxh vroho| wr rwkhu idfwruv1 Rqfh wklv kdv
ehhq hvwdeolvkhg zh ohiw lw xs wr wkh lqgxvwu| wr ghprqvwudwh zkdw wkh h�hfw ri
uhgxfhg sulfhv kdv ehhq rq wkhlu sur�wdelolw|1 Wklv zdv rxwvlgh wkh whupv ri uhihu0
hqfh ri rxu frqvxowdqf| iru wkh TGSL1 Li wkh ghsuhvvlrq lq surgxfhu sulfhv kdv qrw
ehhq iroorzhg e| d frqfrplwdqw idoo lq lqsxw sulfhv/ wkhq lw iroorzv wkdw wkh zhoiduh
ri surgxfhuv kdv ehhq dgyhuvho| d�hfwhg1 Wkh pdmrulw| ri wkh vxeplvvlrqv wr wkh
Surgxfwlylw| Frpplvvlrq Lqtxlu| kdv ghprqvwudwhg wkh uhgxfhg sur�wdelolw| ri
surgxfhuv1 Wkh rqo| srlqw ri ghedwh kdv ehhq zkdw kdv fdxvhg wklv uhgxfhg suri0
lwdelolw|1 Zh eholhyh wkdw rxu vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu|
kdv dghtxdwho| dgguhvvhg wklv srlqw dqg wkdw Oduxh*v fulwlflvpv ri rxu ruljlqdo
uhsruw kdyh ehhq dgguhvvhg1

Oduxh vxjjhvwv wkdw lw zrxog kdyh ehhq khosixo wr kdyh glvfxvvhg wkh vwuxfwxuh
ri wkh Dxvwudoldq slj lqgxvwu|/ dqg wkdw rxu uhsruw lv �odfnlqj ghswk dw doo srvvleoh
ohyhov� ^9/ s :`1 Wklv fulwlflvp vxjjhvwv wkdw qr pdwwhu zkdw zh sxw lqwr wkh
uhsruw Oduxh zrxog kdyh ehhq zdqwlqj pruh1 Dv wkhuh duh qxphurxv uhsruwv
zklfk douhdg| glvfxvv wkh vwuxfwxuh ri wkh Dxvwudoldq slj lqgxvwu| 0 iru h{dpsoh
wkh 4<<8 Lqgxvwu| Frpplvvlrq Uhvhdufk Uhsruw ^8` dqg lwv dvvrfldwhg vxeplvvlrqv
0 zh ihow wkdw lw zdv xqsurgxfwlyh wr uhylvlw zhoo zruq sdwkv1

Oduxh dvvhuwv/ dqg lw lv rxu frqwhqwlrq lq rxu vxeplvvlrq wr wkh Surgxfwlylw|
Frpplvvlrq Lqtxlu| ^43` wkdw wkh h{huflvh ri pdunhw srzhu e| plggohphq/ +l1h1 uh0
wdlohuv,/ lv wkh prvw suredeoh vrxufh ri pdunhw idloxuh/ dqg wkdw lpsruwv frqwulexwh
wr wkh ghsuhvvlrq lq surgxfhu sulfhv wkurxjk wkh dfwlrqv ri vxfk plggohphq1

Li uhwdlohuv h{huflvh pdunhw srzhu lq wkhlu ghdolqj zlwk orfdo srun vxs0
solhuv/ wkhq wkh rssruwxqlw| wkdw uhwdlohuv kdyh wr ex| iurp iruhljqhuv
frqwulexwhv wr wkh hurvlrq ri wkh edujdlqlqj srzhu ri orfdo srun vxs0
solhuv ^9/ s ;`1

Krzhyhu/ zh glvdjuhh zlwk klv frqfoxvlrq wkdw �uhvwulfwlqj ru hyhq edqqlqj
lpsruwv zrxog qrw vroyh wklv grphvwlf sureohp1�^9/ s ;` Dv dujxhg deryh/ li wkh
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Dxvwudoldq Jryhuqphqw xqghuwdnhv wr dgguhvv wkh sureohp ri grphvwlf pdunhw
idloxuh/ wkhq wkhuh lv mxvwl�fdwlrq iru whpsrudu| surwhfwlrq/ zkdwhyhu wkh irup/
zkloh wklv pdunhw idloxuh lv dgguhvvhg1 Zkhwkhu wklv whpsrudu| surwhfwlrq wdnhv
wkh irup ri vdihjxdug dfwlrq/ vxevlglhv ru frpshqvdwlrq/ lv luuhohydqw iurp wkh
surgxfhuv* srlqw ri ylhz1 Zkhwkhu vdihjxdug dfwlrq lv mxvwl�hg dv d irup ri whp0
srudu| surwhfwlrq lv vrphwklqj wkdw wkh Surgxfwlylw| Frpplvvlrq zloo kdyh wr
ghwhuplqh1 Zh eholhyh wkdw lpsruwv kdyh ghsuhvvhg surgxfhu sulfhv wkurxjk wkh
h{huflvh ri pdunhw srzhu e| plggohphq 0 vrphwklqj wkdw Oduxh eholhyhv dv zhoo
^9/ s ;`1 Jlyhq wkh frqyhujhqfh ri ylhzv zh idlo wr vhh wkh glvwlqfwlrq wkdw Oduxh
lv wu|lqj wr pdnh1

Oduxh vxjjhvwv wkdw d vlpxowdqhrxv htxdwlrq prgho ri wkh lqgxvwu| zrxog
kdyh ehhq xvhixo lq ghprqvwudwlqj krz lpsruwv kdyh d�hfwhg wkh Dxvwudoldq slj
lqgxvwu| ^9/ s ;`1 Qrw rqo| kdyh zh dgguhvvhg wklv srlqw lq rxu vxeplvvlrq wr wkh
Surgxfwlylw| Frpplvvlrq Lqtxlu| ^43` e| vshfli|lqj YDU dqg YHF prghov/ exw
wkh YDU prgho lq rxu ruljlqdo vxeplvvlrq glg mxvw wklv dv zhoo1 Oduxh wdnhv wkh
ylhz wkdw d YDU prgho lv qrw d jrrg vxevwlwxwh iru d vwuxfwxudo htxdwlrq prgho/
hyhq wkrxjk lw kdv ehhq dpso| ghprqvwudwhg wkdw YDUv/ YHFv/ dqg DGO prghov
duh doo hqfrpsdvvlqj prghov/ wkdw lv/ wkh vwuxfwxudo prgho lv d vxevhw ri wkh YDU
hwf1 Vlpv* ^44` fulwltxh ri vwuxfwxudo htxdwlrq prghov lv d ydolg uhexwwdo ri wkh
vlpxowdqhrxv htxdwlrq dssurdfk1

5171 Prgho Vshfl�fdwlrq dqg Rwkhu Hfrqrphwulf Sureohpv

Lq vhfwlrq 7 ri klv sdshu Oduxh fodlpv wkdw wkhuh lv d odfn ri vrolg wkhruhwlfdo
irxqgdwlrq iru wkh vshfl�fdwlrq ri rxu prghov ^9/ s <`1 Xqiruwxqdwho| kh vhhpv wr
ljqruh wkh olwhudwxuh rq hqfrpsdvvlqj prghov1 Zh duh lqwhuhvwhg lq fdswxulqj wkh
gdwd jhqhudwlqj surfhvv xqghuo|lqj wkh lqgxvwu|/ qrw vshfli|lqj dq dg krf prgho
dqg vhhlqj li wkh gdwd �wv wklv prgho1 Li zh zhuh lqwhuhvwhg lq iruhfdvwlqj/ udwkhu
wkdq lqwhusrodwlrq/ klv frqfhuqv zrxog eh mxvwl�hg1

Oduxh wdnhv h{fhswlrq wr rxu ghvfulswlrq ri d �vxsso|� prgho dqg vshqgv d
juhdw ghdo ri wlph ghexqnlqj wklv ghvfulswlrq ^9/ s <`1 Kh jrhv rq wr vxjjhvw
+fruuhfwo|, wkdw zkdw zh phdqw zdv d prgho wkdw fdswxuhg pdunhw htxloleulxp1
Zh djuhh wkdw shukdsv lw frxog kdyh ehhq fohduhu wkdw zh phdqw d prgho ri
htxloleulxp vxsso| dqg ghpdqg1

Oduxh fodlpv wkdw wkh vwuxfwxudo euhdn prgho lv qrw surshuo| hvwlpdwhg dv zh
kdyh ljqruhg wkh vlpxowdqhrxv htxdwlrq eldv1 Wklv lv fruuhfw wr d fhuwdlq h{whqw
lq wkdw wkhuh lv d srwhqwldo iru eldv dqg kdv ehhq dfnqrzohgjhg lq rxu vwdwhphqw
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Wkh DUGO prgho irupxodwhg lq wklv vhfwlrq grhv qrw uhyhdo wkh g|0
qdplf uhodwlrqvklsv zklfk h{lvw ehwzhhq sulfhv dqg surgxfwlrq ^lq0
foxglqj vlpxowdqhrxv htxdwlrq eldv`/ qru wkh uhodwlyh lpsruwdqfh ri
sduwlfxodu sulfhv ru yroxphv lq ghwhuplqlqj wkh pryhphqw ri rwkhu
sulfhv ru yroxphv1 Lq rughu wr lqyhvwljdwh wkhvh lvvxhv zh qhhg wr
pryh wr d prghoolqj iudphzrun zklfk wdnhv lqwr dffrxqw wkh g|qdplf
uhodwlrqvklsv ehwzhhq yduldeohv ^</ s1 8:`1

Oduxh dujxhv wkdw vlpxowdqhrxv htxdwlrq eldv uhqghuv rxu prghoolqj dssurdfk
lqydolg1 Wklv zrxog eh wuxh lq wkh vlwxdwlrq zkhuh vxsso| dqg ghpdqg sulfhv zhuh
htxdo/ lq zklfk fdvh lw zrxog qrw eh srvvleoh wr glvhqwdqjoh wkh ghpdqg ru vxsso|
h�hfwv rq sulfh1 Krzhyhu/ lq wkh suhvhqfh ri plggohphq wkhuh lv d pdunhwlqj
pdujlq gulylqj d zhgjh ehwzhhq surgxfhu dqg uhwdlo sulfhv1 Vlpxowdqhrxv htxdwlrq
eldv zloo rffxu rqo| li wkhuh lv qr glyhujhqfh ehwzhhq uhwdlo dqg surgxfhu sulfhv/
exw fohduo| wkhuh lv1 Wkh gdwd jhqhudwlqj surfhvvhv xqghuo|lqj uhwdlo dqg surgxfhu
sulfhv duh frpsohwho| gl�huhqw/ dqg wkxv wkhuh lv qr vlpxowdqhrxv htxdwlrq eldv1
Wkhuh lv wkhq wkh lvvxh ri zkhwkhu uhwdlo dqg surgxfhu sulfhv duh vljql�fdqwo|
fruuhodwhg/ wkhuhe| lqgxflqj d vpdoo ohyho ri eldv1 Qrw rqo| lv wkh fruuhodwlrq
frh!flhqw ehwzhhq uhwdlo dqg surgxfhu sulfhv orz +3189734,/ exw wkh hfrqrphwulf
hylghqfh suhvhqwhg lq rxu vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| ^43`
ghprqvwudwhv vljql�fdqw dv|pphwulf sulfh wudqvplvvlrq1

Ixuwkhu/ vlpxowdqhrxv htxdwlrq eldv lv wuxh rqo| li zh gr dwwhpsw wr hvwlpdwh
ghpdqg dqg vxsso| hodvwlflwlhv lq d vlqjoh htxdwlrq iudphzrun/ udwkhu wkdq hvwl0
pdwlqj pdunhw htxloleulxp1 Zh duh rqo| lqwhuhvwhg lq hvwlpdwlqj wkh lpsdfw ri
lpsruwv rq wkh htxloleulxp txdqwlwlhv dqg sulfhv/ qrw rq ghpdqg dqg vxsso|1

Lq idfw Juhhqh ^6/ s1 8<5` vkrzv wkdw vlpxowdqhrxv htxdwlrq eldv lv dfwxdoo| d
plvqrphu/ dv wkh ohdvw vtxduhv hvwlpdwru lv lqfrqvlvwhqw/ qrw eldvhg1 Frqvlvwhqf|
lv dq dv|pswrwlf dujxphqw dqg vlqfh zh duh ghdolqj zlwk d �qlwh vdpsoh wkh
dv|pswrwlf surshuwlhv ri wkh wlph vhulhv zrxog eh srru dq|zd|1 Dv vxfk/ zh
duh xqvxuh zkhwkhu d fulwltxh edvhg rq dv|pswrwlf dujxphqwv lv uhdoo| dq lvvxh1
Lqfrqvlvwhqf|/ ru vlpxowdqhrxv htxdwlrq eldv/ lv d frpprq sureohp zklfk fdq eh
kdqgohg e| lqvwuxphqwdo yduldeohv 0 zklfk zh kdyh grqh lq wkh vxssohphqwdu|
dqdo|vlv ehorz1 Wkh uhvxowv gr qrw vxevwdqwldoo| fkdqjh1

Lw vhhpv wr xv wkdw Oduxh lv rqo| srlqwlqj rxw sureohpv zklfk zh douhdg|
dfnqrzohgjh dqg dgguhvv lq erwk wkh YDU prgho ri wkh ruljlqdo uhsruw dqg lq wkh
vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu|^43`1

Zh uhmhfw wkh frqwhqwlrq wkdw wkh vwuxfwxudo euhdn prgho lv qrw surshuo| hv0
wlpdwhg1 Lw lv shukdsv frqvwuxfwlyh wr ylhz rxu dssurdfk dv ehlqj d vhtxhqwldo
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rqh/ udwkhu wkdq rqh ri lqghshqghqw dqg glvmrlqwhg hyhqwv dv Oduxh kdv reylrxvo|
grqh1 Diwhu ghwhuplqlqj zkdw wkh rughu ri lqwhjudwlrq lv iru hdfk ri wkh yduldeohv
+Oduxh*v fulwltxh ri zklfk zloo eh dgguhvvhg odwhu,/ zh wkhq lqyhvwljdwh li wkh gdwd
jhqhudwlqj surfhvv +GJS, ri wkh pdunhw htxloleulxp kdv fkdqjhg vlqfh 4<<31 Zh
gr qrw lqfoxgh lpsruwv dw wklv vwdjh/ dv zh duh lqwhuhvwhg lq zkhwkhu ru qrw wkh
GJS kdv fkdqjhg/ qrw zkdw kdv fkdqjhg lw/ dqg lpsruwv zhuh rqo| doorzhg lq
diwhu 4<<31 Zh duh lqwhuhvwhg lq idfwruv d�hfwlqj wkh pdunhw htxloleulxp/ wkdw
lv/ sulfhv dqg yroxphv1 Lq wklv frqwh{w lw lv dssursuldwh wr lqfoxgh uhwdlo sulfhv
dv zhoo dv surgxfhu sulfhv1 Lw lv dovr dssursuldwh wr lqfoxgh surgxfwlrq> ehfdxvh
wkhuh lv qr vhsdudwh lqirupdwlrq rq txdqwlw| vxssolhg dqg txdqwlw| ghpdqghg/ wkh
surgxfwlrq vhulhv fdq eh ylhzhg dv htxloleulxp +ru wudghg, txdqwlwlhv1 Zh glg qrw
lqfoxgh lqsxwv lq wkh prgho iru jrrg uhdvrq1 Fkdqjhv lq lqsxw sulfhv zloo eh uh0
 hfwhg lq fkdqjhv lq surgxfwlrq1 Vlqfh zh kdyh douhdg| lqfoxghg surgxfwlrq gdwd
wkhuh lv devroxwho| qr uhdvrq wr lqfoxgh lqsxwv/ xqohvv wkh remhfw lv wr hvwlpdwh d
vxsso| ixqfwlrq 0 zklfk zh fdqqrw vlqfh zh gr qrw kdyh wkh vxsso| gdwd dydlodeoh1
Iurp d sudfwlfdo srlqw ri ylhz/ wkh lqfrusrudwlrq ri h{wud yduldeohv lq wkh prgho
ohdgv wr d orvv ri ghjuhhv ri iuhhgrp/ uhwdlqlqj ghjuhhv ri iuhhgrp lv fulwlfdo lq wkh
dqdo|vlv gxh wr wkh uholdqfh rq txduwhuo| gdwd1

Rqfh lw kdv ehhq ghwhuplqhg wkdw d vwuxfwxudo euhdn kdv rffxuuhg diwhu 4<<3
+qrwh wkdw zh duh qrw fodlplqj wkdw lw rffxuuhg dw 4<<3 0 vrphwklqj zklfk zloo eh
dgguhvvhg odwhu zlwk uhihuhqfh wr Ndopdq �owhuv,/ zh wkhq dwwhpsw wr ghwhuplqh
zkdw fdxvhg wkh ghfolqh lq surgxfhu sulfhv1 Oduxh vxjjhvwv wkdw wkhuh duh pruh
dssursuldwh whvwv iru vwuxfwxudo euhdnv/ dqg zh djuhh 0 djdlq zh zloo uhwxuq wr wkh
lvvxh ri Ndopdq �owhuv odwhu1 Krzhyhu/ rxu dqdo|vlv grhv qrw uho| rq wkh h{lvwhqfh
ri d vwuxfwxudo euhdn1 E| sxwwlqj lpsruwv lqwr wkh prgho/ zlwk lpsruw ohyhov
ehlqj }hur ehiruh 4<<3/ wklv dfwv dv d qdwxudo vwuxfwxudo euhdn dqg hqdeohv wkh
txdqwl�fdwlrq ri wkh dfwxdo h�hfw ri lpsruwv rq surgxfhu sulfhv1

Wkh �uvw kdoi ri s1 43 ri Oduxh*v sdshu ghexqnv wkh lghd ri d vxsso| prgho
lqfrusrudwlqj ghpdqg yduldeohv/ vxfk dv lpsruw sulfhv1 Djdlq/ zh qhhg wr foduli|
wkdw zh duh wdonlqj derxw d pdunhw htxloleulxp prgho1 Wkhuhiruh/ lq wklv vlwxdwlrq
Oduxh*v fulwlflvp lv xqirxqghg1 Oduxh jrhv rq wr txhvwlrq zk| zh uhsruwhg rqo|
rqh vwdqgdug huuru frq�ghqfh lqwhuydov iru Fdqdgldq lpsruw yroxphv/ dqg lpsolhv
zh zhuh plvuhsuhvhqwlqj wkh wuxh h�hfw ^9/ s1 43 sdud 61`1 Lq idfw/ zh gr qrw
uhsruw rqh vwdqgdug huuru frq�ghqfh lqwhuydov1 Oduxh irujhwv wkdw s0ydoxhv duh
fdofxodwhg iru wzr0wdlohg whvwv/ wkdw lv/ 2�DI lq hdfk wdlo1 Vlqfh zh zhuh lqwhuhvwhg
lq zkhwkhu lpsruw yroxphv vljql�fdqwo| ghsuhvv surgxfhu sulfhv zh xvh d rqh0
wdlohg whvw/ sxwwlqj doo wkh suredelolw| EDI� lq wkh orzhu wdlo1 Wklv lv frqyhqwlrq/
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dqg wdxjkw lq �uvw ohyho xqghujudgxdwh vwdwlvwlfv frxuvhv/ dqg vkrxog kdyh ehhq
dssduhqw wr Oduxh1

Oduxh fulwltxhv wkh YDU prghoolqj lq rxu uhsruw1 Wklv lv ehfdxvh kh kdv
qrw xqghuvwrrg zkdw lv ehlqj prghoohg1 Wkh yduldeohv lq wkh prgho duh ri orj0
vwdwlrqdu| irup dqg wkh lpsxovh0uhvsrqvh ixqfwlrqv uh hfw wklv1 Wkh yduldeohv lq
wkh DGO prgho duh lq ohyhov irup/ dqg wkxv wkh uhvxowv zloo dsshdu wr eh gl�huhqw1
Wkh lpsxovh0uhvsrqvhv ri wkh U E�� yduldeohv/ grphvwlf sulfhv dqg surgxfwlrq/ duh
vwdeoh lq wkhlu vwdwlrqdu| irup 0 htxlydohqw wr zkdw HPDED vkrxog surgxfh li lw
xvhg vwdwlrqdu| yduldeohv1 Wkh lpsxovh0uhvsrqvh ixqfwlrqv ri wkh 7Ue Efc �� ydul0
deohv/ lpsruw sulfhv dqg surgxfwlrq/ duh vxevwdqwldoo| ohvv vwdeoh/ wdnlqj txlwh d
orqj shulrg ri wlph wr uhwxuq wr wkhlu +vwdwlrqdu| irup, htxloleulxp1 Rq uh hfwlrq/
wklv lv suredeo| gxh wr hlwkhu lpsruwv ehlqj sduwldoo| lqwhjudwhg 7UeE�c �� ru hyhq
mxvw U E�� ru wkh h{rjhqrxv qdwxuh ri wkh GJS iru lpsruwv1 Wkh odwwhu srvvlelolw| lv
dgguhvvhg lq wkh YHF prghov lq rxu vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq
Lqtxlu|1 Wkh sureohp ri sduwldoo| lqwhjudwhg vhulhv lv d sureohp ri wkh xqlw0urrw
whvwv dqg rqh wkdw wkh olwhudwxuh lv rqo| qrz frplqj wr whupv zlwk1

Oduxh uhexnhv xv iru qrw sodflqj frq�ghqfh lqwhuydov durxqg rxu lpsxovh uh0
vsrqvh ixqfwlrqv1 Wklv lv d ydolg srlqw/ rqh wkdw zh dovr krsh wkdw wkh pdnhuv ri
Plfur�w/ wkh vriwzduh sdfndjh xvhg/ zloo dgguhvv lq wkhlu qh{w yhuvlrq1

Zkhq zh frqgxfwhg YHF prghoolqj iru rxu vxeplvvlrq wr wkh Surgxfwlylw|
Frpplvvlrq Lqtxlu|/ wkh dssduhqw frq lfw lq uhvxowv ehwzhhq wkh DGO dqg wkh
YDU prghov +lqfoxglqj YHFv, glvdsshduv/ ehfdxvh wkh yduldeohv lq wkh YHF
prgho duh lq ohyhov irup dqg wkh lqwhusuhwdwlrq ri wkh lpsxovh uhvsrqvh ixqfwlrqv
duh qrz frqvlvwhqw zlwk wkh uhvxowv iurp wkh DGO prghov1 Zh frqfhgh wkdw shu0
kdsv zh vkrxog kdyh kljkoljkwhg lq wkh ruljlqdo uhsruw zk| wkhuh zdv dq dssduhqw
frq lfw ehwzhhq wkh DGO dqg YDU uhvxowv1

Oduxh fodlpv wkdw rxu lqwhusuhwdwlrq ri xqlw urrwv lv wrr vwurqj ^9/ s1 44`/ dqg
wkhq jrhv rq wr srlqw rxw d sureohp zhoo nqrzq lq wkh hfrqrphwulfv olwhudwxuh ri
d vwdwlrqdu| surfhvv ehlqj lqglvwlqjxlvkdeoh iurp d xqlw urrw surfhvv lq d �qlwh
vdpsoh1 Wklv lv fruuhfw li wkh xqlw urrw lv forvh wr xqlw|/ lq zklfk fdvh wklv lv d
txhvwlrq ri frq�ghqfh lqwhuydov dqg wkhlu dvvrfldwhg fulwlfdo ydoxhv1 Kdylqj wdnhq
wkh dffhswhg fulwlfdo ydoxhv dw 8( zh gr qrw dffhsw wklv fulwlflvp1 Shukdsv kh lv
wu|lqj wr fdvw grxew rq rxu �qglqj ri d shupdqhqw h�hfw ri d vwuxfwxudo euhdn lq
wkh GJS iru surgxfhu sulfhv1 Zh edfn xs rxu Shuurq dgglwlyh rxwolhu whvw zlwk dq
DGI whvw rq hdfk sduw ri wkh surgxfhu sulfh vhulhv vsolw dw 4<<3 dqg erwk w|shv ri
whvwv kdyh frph xs zlwk wkh vdph dqvzhu1 Oduxh txrwhv Kdplowrq rxw ri frqwh{w
dqg shukdsv kh vkrxog kdyh uhdg ixuwkhu=
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Wkhvh revhuydwlrqv qrwzlwkvwdqglqj/ wkhuh duh vhyhudo forvho| uhodwhg
dqg yhu| lqwhuhvwlqj txhvwlrqv wkdw duh dqvzhudeoh1 Jlyhq hqrxjk
gdwd/ zh fhuwdlqo| fdq dvn zkhwkhu lqqrydwlrqv kdyh d vljql�fdqw hi0
ihfw rq wkh ohyho ri wkh vhulhv ryhu d vshfl�hg �qlwh krul}rq11111 Zh
fdqqrw whoo zkhwkhu wkh gdwd zhuh uhdoo| jhqhudwhg e| ^d xqlw urrw
surfhvv` ru d forvh uhodwlyh ri wkh irup ri ^d vwdwlrqdu| surfhvv`/ exw
zh fdq phdvxuh zkhwkhu lqqrydwlrqv kdyh pxfk shuvlvwhqfh ryhu wkdw
lqwhuydo1111 Rqh sudfwlfdo jxlgh lv wr hvwlpdwh wkh prgho erwk zlwk dqg
zlwkrxw wkh xqlw urrw lpsrvhg1 Li wkh nh| lqihuhqfhv duh vlplodu/ vr
pxfk wkh ehwwhu1 Li wkh lqihuhqfhv gl�hu/ vrph dwwhpsw dw h{sodlqlqj
wkh frq lfwlqj �qglqjv111pd| eh ghvludeoh ^7/ ss 779077:`1

Erwk wkh Glfnh| Sdqwxod surfhgxuh ^5` iru xqlw urrw whvwv dqg wkh hvwlpdwlrq
ri wkh DGO/ YDU dqg YHF prghov doohyldwhv wkhvh sureohpv dqg reylrxvo| Oduxh
kdv qrw uhdg rxu ruljlqdo uhsruw fduhixoo| hqrxjk1

Oduxh vhhpv wr lpso| zh vshqg dq lqruglqdwh dprxqw ri wlph glvfxvvlqj odj
ohqjwk vhohfwlrq ^9/ s1 44sdud 61`/ dqg wkhq vwdwhv wkdw xqlw urrw whvwv duh yhu|
vhqvlwlyh wr odj ohqjwk$ Lw lv suhflvho| ehfdxvh ri wklv sureohp wkdw zh glg vshqg d
juhdw ghdo ri wlph ghwhuplqlqj wkh fruuhfw odj ohqjwk1 Kh vxjjhvwv d frpelqdwlrq
ri whfkqltxhv wr ghwhuplqh odj ohqjwk/ vrphwklqj zklfk zh lq idfw xvhg/ dqg fohduo|
vwdwh lq qxphurxv irrwqrwhv wkurxjkrxw wkh uhsruw1

Oduxh wdnhv lvvxh ri wkh xvh ri wkh GKI whvw iru vhdvrqdo lqwhjudwlrq udwkhu
wkdq wkh pruh srsxodu KHJ\ whvw/ vwdwlqj wkdw kh

111gr^hv` qrw xqghuvwdqg zk| S)K glvfxvvhv lw ^wkh KHJ\` whvw exw gr
qrw lpsohphqw lw1^9/ s 451`

Krzhyhu/ wkh uhdvrq lv h{sodlqhg fohduo| lq rxu uhsruw=

Wkh KHJ\ whvw kdv ehhq vkrzq e| ^84` ^Rveruqh dqg Urguljxhv 4<<;
^;`` wr eh dv|pswrwlfdoo| htxlydohqw wr wkh Glfnh|/ Kdv}d/ Ixoohu 111 whvw
+GKI,/ zklfk lv pxfk vlpsohu wr lpsohphqw dqg kdv uhdglo| dydlodeoh
fulwlfdo ydoxhv iru prqwko| dv zhoo dv txduwhuo| gdwd ^43/ s1 65`1

Lq rwkhu zrugv/ wkh whvwv jlyh wkh vdph uhvxow1
Ilqdoo|/ Oduxh/ txlwh eulh | eulqjv xs wkh sureohp ri vwuxfwxudo euhdn lghqwl0

�fdwlrq ^9/ s1 45 sdud 41`1 Wkh lvvxh dw kdqg lv zkhwkhu d vwuxfwxudo euhdn kdv
rffxuuhg dw d sduwlfxodu shulrg lq wlph/ ru dqrwkhu shulrg1 Wklv kljkoljkwv wkh
srvvlelolw| ri d wudqvlwlrq shulrg udwkhu wkdq d vkdus vwuxfwxudo euhdn1
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Zh fkrvh 4<<3 dv d vwuxfwxudo euhdn shulrg iru d fohdu uhdvrq1 Wkh txhvwlrq zh
zhuh lqwhuhvwhg lq dqvzhulqj zdv zkhwkhu wkh lqwurgxfwlrq ri lpsruwv/ dw dq h{dfw/
dqg idfwxdoo| fruuhfw srlqw lq wlph kdv kdg dq h�hfw rq wkh pdunhw GJS1 Lw zdv
lpsruwdqw wr ghwhuplqh zkhwkhu wkh euhdn dw wklv srlqw lq wlph zdv vljql�fdqw 0
zklfk lw zdv1

D ixuwkhu srlqw lv zkhwkhu wkh lqwurgxfwlrq ri lpsruwv kdyh ohg wr d vxgghq
euhdn/ ru d wudqvlwlrq shulrg1 Wkh Fkrz vwuxfwxudo euhdn whvw grhv qrw whoo xv
wklv/ exw lw grhv lqglfdwh wkdw diwhu 4<<3 wkh GJS kdv fkdqjhg1 Luuhvshfwlyh ri
wklv/ wkh vwuxfwxudo euhdn gxpp| grhv qrw sod| d uroh lq wkh txdqwl�fdwlrq ri wkh
h�hfw ri lpsruwv/ d srlqw wkdw Oduxh ryhuorrnv1 Lq wkh DGO prgho wkh vwuxfwxudo
euhdn gxpp| lv uhsodfhg e| lpsruwv/ khqfh dq| ghedwh derxw d vwuxfwxudo euhdn
vkrfn yhuvxv d vwuxfwxudo euhdn wudqvlwlrq shulrg lv luuhohydqw1

Oduxh*v frqfhuq derxw zkhwkhu wkh vwuxfwxudo euhdn lv d vkrfn ru d wudqvlwlrq/
vkrxog eh doohyldwhg e| rxu vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu|1
Lq fkdswhu 46 ri wkh vxeplvvlrq ^43/ ss1 4840487` zh ghyhors d vwdwh0vsdfh prgho
xvlqj d Ndopdq �owhu wkdw h{solflwo| wdnhv lqwr frqvlghudwlrq wkh wudqvlwlrq pdwul{
ri wkh vwuxfwxudo euhdn fdxvhg e| lpsruwv1

5181 Frqfoxvlrqv

Lq klv frqfoxvlrqv ^9/ s1 45` Oduxh uhlwhudwhv wkdw zh kdyh qrw ehhq deoh wr hv0
wdeolvk vhulrxv lqmxu| wr wkh lqgxvwu| ehfdxvh zh kdyh qrw wdnhq d zkroh lqgxvwu|
dssurdfk1 Klv lqwhusuhwdwlrq ri wkh lqgxvwu| lv dw rggv zlwk wkh r!fldo Jry0
huqphqw ri Fdqdgd ylhz/ zklfk zlvkhv wr uhvwulfw wkh gh�qlwlrq ri wkh lqgxvwu|
wr surfhvvruv/ xqghu wkh el}duuh dujxphqw wkdw surfhvvruv surgxfh d olnh surgxfw
ehfdxvh wkh| vrxufh wkhlu lqsxwv iurp hlwkhu grphvwlf ru iruhljq vrxufhv$ Li wkh lq0
sxwv duh wkh frpshwlqj surgxfwv/ wkhq vxuho| wkh surgxfhuv ri wkrvh lqsxwv vkrxog
eh wkh rqhv rq zkrp wkh whvw ri vhulrxv lqmxu| lv dssolhg1 Qhyhuwkhohvv/ Oduxh lv
wr eh frpphqghg iru wdnlqj d vhqvleoh hfrqrplf dssurdfk wr wkh sureohp/ udwkhu
wkdq wdnlqj d ohjdolvwlf2srolwlfdo dssurdfk zklfk kdv qr edvlv lq hfrqrplf wkhru|1
Qrw rqo| gr zh wdnh dq zkroh0lqgxvwu| dssurdfk lq wkh YDU prgho lq rxu ruljlqdo
uhsruw/ exw rxu vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| dovr wdnhv d
zkroh lqgxvwu| dssurdfk h{dplqlqj lq juhdw ghwdlo wkh lqwhudfwlrqv ehwzhhq sulfhv
dqg surgxfwlrq dw doo ohyhov ri wkh pdunhwlqj fkdlq1

Oduxh fodlpv wkdw wkh uhvxowv rewdlqhg iurp wkh prghov suhvhqwhg lq rxu uhsruw
|lhogv frq lfwlqj uhvxowv1 Krzhyhu/ wkh rqo| lqfrqvlvwhqf| lv lq wkh lqwhusuhwdwlrq
ri wkh YDU prgho/ zklfk Oduxh idlov wr xqghuvwdqg surshuo|1 Rxu vxeplvvlrq wr
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wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| suhvhqwv dq hqwluho| frqvlvwhqw vwru|/ wkdw ri
lpsruwv ghsuhvvlqj surgxfhu sulfhv luuhvshfwlyh ri wkh prghoolqj iudphzrun xvhg1

Oduxh frqfoxghv wkdw wkh hpslulfdo hylghqfh lq rxu ruljlqdo uhsruw lv pl{hg
dqg ri srru txdolw| dqg lv lqvx!flhqw wr hvwdeolvk vhulrxv lqmxu|1 Xqiruwxqdwho|
Oduxh kdv ehhq plvohg dv wr wkh sxusrvh ri wkh uhsruw/ zklfk zdv wr hvwdeolvk wkdw
wkh 4<<8 Lqgxvwu| Frpplvvlrq Uhvhdufk Uhsruw ^8` zdv edvhg rq  dzhg hfrqr0
phwulf dqdo|vlv/ qrw wr surylgh hylghqfh iru vhulrxv lqmxu|1 Wkh hpslulfdo hylghqfh
suhvhqwhg lq rxu ruljlqdo uhsruw suhvhqwv frqvlvwhqw uhvxowv zkhq lqwhusuhwhg fru0
uhfwo|1 Wkh frqvxowdqf| uhsruw wr TGSL zdv qrw ghvljqhg wr dgguhvv wkh lvvxh ri
vhulrxv lqmxu|/ dqg wkh txhvwlrq ri vhulrxv lqmxu| kdv ehhq dgguhvvhg lq wkh dfwxdo
vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu|1

Dowkrxjk Oduxh kljkoljkwv vrph frqfhuqv zlwk wkh phwkrgrorj| xvhg/ qrzkhuh
grhv kh ghprqvwudwh wkdw wkh uhvxowv duh lqfruuhfw1 Kdylqj fruuhfwhg iru klv frq0
fhuqv lq rxu vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| lw lv ri lqwhuhvw
wr qrwh wkdw wkh vdph uhvxowv kdyh ehhq rewdlqhg1

61 Prghoolqj vxsso| dqg ghpdqg uhodwlrqvklsv lq wkh Dxv0
wudoldq slj lqgxvwu|

6141 Dffrxqwlqj iru vlpxowdqhrxv htxdwlrq eldv

Wklv vhfwlrq uhsruwv ixuwkhu dqdo|vlv ghvljqhg wr dgguhvv Oduxh*v frqfhuqv derxw
vlpxowdqhrxv htxdwlrq eldv lq rxu whvwv iru vwuxfwxudo euhdnv dqg rxu DGO prghov
ri pdunhw htxloleulxp1 Kh lv lqfruuhfw dv wkh eldv rqo| uhvxowv gxh wr ghpdqg
dqg vxsso| sulfhv dqg txdqwlwlhv ehlqj htxlydohqw lq htxloleulxp1 Wklv uhvxow
rqo| rffxuv xqghu wkh dvvxpswlrq wkdw pdunhwlqj pdujlqv gr qrw h{lvw1 Zkhq
pdunhwlqj pdujlqv h{lvw vxsso| lv ghshqghqw rq surgxfhu sulfhv dqg ghpdqg lv
ghshqghqw rq uhwdlo sulfhv/ fohduo| qhjdwlqj dq| vlpxowdqhrxv htxdwlrq eldv1

Wr dgguhvv Oduxh*v frqfhuqv derxw vlpxowdqhrxv htxdwlrq eldv zh uh0hvwlpdwhg
wkh surgxfhu sulfh DGO prgho dv d 50vwdjh ohdvw vtxduhv +5VOV, uhjuhvvlrq zlwk
lqvwuxphqwdo yduldeohv iurp 4<;7T4 wr 4<<;T41 Wkh uhvxowv duh suhvhqwhg lq Wdeoh
6141

Wkh uhvxowv lqglfdwh wkdw hyhq wdnlqj lqwr frqvlghudwlrq wkh doohjhg vlpxowd0
qhrxv htxdwlrq eldv lpsruw yroxphv kdyh vljql�fdqwo| d�hfwhg surgxfhu sulfhv/
ghsuhvvlqj wkhp e| �f�.�� f�eS.D2f*&} iru hyhu| 4333 wrqqhv lpsruwhg1 Lw lv lq0
whuhvwlqj wr qrwh wkdw wklv fruuhvsrqgv forvho| wr wkh ydoxh rewdlqhg lq wkh YHF
prgho ri wkh Dxvwudoldq slj lqgxvwu| lq rxu vxeplvvlrq wr wkh Surgxfwlylw| Frp0

46



Wdeoh 614= 5VOV hvwlpdwlrq ri surgxfhu sulfh pdunhw htxloleulxp
	q� 7	q
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'�
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'2

| 322�fbbH e�H�eed�fffo
'�
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plvvlrq Lqtxlu| ^43/ s1 477` ri �f�.H�f�eSb.2f*&} iru hyhu| 4333 wrqqhv lpsruwhg1
Wkh prgho lq Wdeoh 614 h{klelwv vljql�fdqw vhuldo fruuhodwlrq dqg khwhurvfhgdv0

wlflw|1 Dv lqglfdwhg lq Wdeoh 615 uh0hvwlpdwlqj lw dv dq 5VOV DGO+4/4/4/4/4/4,
prgho wr holplqdwh wkh vhuldo fruuhodwlrq dqg khwhurvfhgdvwlflw| uhyhdov wkdw lp0
sruwv yroxphv vwloo kdyh d vljql�fdqw ghsuhvvlqj h�hfw rq surgxfhu sulfhv1

Ixuwkhu/ zh ghprqvwudwh lq wkh vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq
Lqtxlu| wkdw hyhq wdnlqj d zkroh lqgxvwu| dssurdfk lq d vlpxowdqhrxv htxdwlrq
iudphzrun vwloo uhvxowv lq wkh frqfoxvlrq wkdw lpsruwv kdyh vljql�fdqwo| d�hfwhg
wkh Dxvwudoldq slj lqgxvwu|1

6151 Dffrxqwlqj iru lqsxwv lqwr wkh surgxfwlrq surfhvv

Oduxh dujxhv wkdw zh vkrxog kdyh lqfoxghg lqsxwv lqwr wkh prghoolqj iudphzrun1
Krzhyhu/ vlqfh zh duh prghoolqj htxloleulxp sulfhv dqg txdqwlwlhv/ qrw vxsso| dqg
ghpdqg htxdwlrqv/ wkh h�hfw ri fkdqjhv lq lqsxwv/ lpsdfwlqj wkurxjk fkdqjhv lq
txdqwlwlhv/ duh douhdg| lqfrusrudwhg1 Zh ghprqvwudwh ehorz wkdw wkh hyhq dgglqj
lqsxwv lqwr wkh prghoolqj vwuxfwxuh grhv qrw fkdqjh wkh frqfoxvlrqv ri rxu uhsruw/
dqg lq idfw wkh frh!flhqw ri lqsxwv lv qrqvljql�fdqw dqg wkxv lw fdq eh frqfoxghg
wkdw lqsxwv gr qrw sod| d uroh lq wkh ghwhuplqdwlrq ri htxloleulxp sulfhv dqg
txdqwlwlhv1

Zh irupxodwh d YHF prgho ri wkh Dxvwudoldq slj lqgxvwu| lqfrusrudwlqj sur0
gxfhu dqg uhwdlo sulfhv +VST dqg UST uhvshfwlyho|,/ vdoh|dug sulfhv iru fdwwoh
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Wdeoh 615= 5VOV prgho ri surgxfhu sulfh DGO+4/4/4/4/4/4,
	q� 7	q
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Wdeoh 616= Mrkdqvhq PO whvw iru Frlqwhjudwlrq
Mf M� pd{0Hljhqydoxh OU�o�|cf�fD Wudfh OU�o�|cf�fD
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o $ � o ' 2 2.�fSbD ���ffff DS�H2ff DH�b�ff
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Wdeoh 617= Frlqwhjudwlqj yhfwruv
FL yhfwru 7�' 7�8' -�' ��(' 8C��-'
q
�

f�ffS.He2 3f�f�efSH 3f�b�DDf �f3� f�Hb�.f �f3. f�ff2�.S�
�q� 3��ffff 2�f.�S f���ebe 3f����ef �f3e 3f��2f.S

frlqwhjudwlqj yhfwru ' q
�
/ qrupdolvhg frlqwhjudwlqj yhfwru @ �q

�

+VEIT,/ surgxfwlrq ri sljphdw +SSGT,/ sulfhv iru ihhg eduoh| +IJEDUT, +lq
'2wrqqh,/ lpsruw sulfhv dqg yroxphv ri sljphdw iurp Fdqdgd +FDPST dqg
FDPYT uhvshfwlyho|,/ dqg �r| wr �o_ txduwhuo| vhdvrqdo gxpplhv1 Zh xvh txdu0
whuo| gdwd iurp 4<;7=6 wr 4<<:=51

Wkh Mrkdqvhq pd{lpxp0olnholkrrg whvw iru frlqwhjudwlrq lv fduulhg rxw rq d
YDU+5, zlwk xquhvwulfwhg lqwhufhswv dqg wuhqgv zlwk wkh U E�� yduldeohv ehlqj
VST/ VEIT/ UST/ SSGT/ dqg IJEDUT dqg wkh U Ef� yduldeohv ehlqj FDPST
dqg FDPYT1 Wkh olnholkrrg udwlr whvw iru wkh pd{lpdo hljhqydoxh ri wkh vwrfkdvwlf
pdwul{ lqglfdwhv wkdw qr frlqwhjudwlqj yhfwruv h{lvw dw wkh 8( ohyho/ rqh h{lvwv dw
wkh 43( ohyho/ dqg erwk wkh olnholkrrg udwlr whvw iru wkh wudfh ri wkh vwrfkdvwlf
pdwul{ dqg wkh VEF +qrw uhsruwhg, lqglfdwh wkdw rqh frlqwhjudwlqj yhfwru h{lvwv1
Rq edodqfh wkh uhvxowv lqglfdwh wkdw wkh k|srwkhvlv ri rqh frlqwhjudwlqj yhfwru
fdqqrw eh uhmhfwhg +Vhh Wdeohv 616 dqg 617,1

Wkh uhvxowv ri wkh YHF+5/4, duh suhvhqwhg lq Wdeohv 618 wr 61<41
Wkh uhvxowv duh frqvlvwhqw zlwk wkrvh ri wkh YHF prghov hvwlpdwhg lq rxu

vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu|1
Wkh dqdo|vlv lqglfdwhv wkdw ihhg judlq sulfhv gr qrw vljql�fdqwo| d�hfw dq| ri

wkh rwkhu yduldeohv lq wkh YHF prgho dqg lpsruwv vljql�fdqwo| d�hfw surgxfhu
sulfhv +hyhu| 4333 wrqqhv lqfuhdvh lq lpsruwv ghsuhvvhv surgxfhu sulfhv e| �e�eS�
e��Db2f*&},/ uhwdlo sulfhv +hyhu| '4133 lqfuhdvh lq lpsruw sulfhv ghsuhvvhv uhwdlo

4Qrqh ri wkh htxdwlrqv lqglfdwh wkh suhvhqfh ri vhuldo fruuhodwlrq ru khwhurvfhgdvwlflw|1
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Wdeoh 618= HFP iru slj surgxfhu sulfh +VST,
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Wdeoh 619= HFP iru fdwwoh sulfh +VEIT,
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Wdeoh 61:= HFP iru uhwdlo sulfh iru srun +UST,
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Wdeoh 61;= HFP iru sljphdw surgxfwlrq +SSGT,
	q� 7	q
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Wdeoh 61<= HFP iru ihhg Eduoh| +IJEDU,
	q� 7	q
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sulfhv e| 2�DD�D � ����Db2f*&},/ dqg grphvwlf surgxfwlrq +hyhu| nj ri lpsruwhg
sljphdw lqfuhdvhv grphvwlf surgxfwlrq e| 2�S�S� � f�H.b2b&} dqg hyhu| '4133
lqfuhdvh lq lpsruw sulfhv ghsuhvvhv surgxfwlrq e| S�e2.e� ��..�S wrqqhv,1

Wkh uhvxowv lqglfdwh wkdw surgxfwlrq lqsxwv gr qrw sod| d vljql�fdqw uroh lq gh0
whuplqlqj pdunhw htxloleulxp1 Wklv grhv qrw phdq wr vd| wkdw surgxfwlrq lqsxwv
gr qrw d�hfw surgxfhu sur�wdelolw| exw wklv lv vrphwklqj wkdw rxu vxeplvvlrq wr
wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| grhv qrw dgguhvv/ suhihuulqj wr ohdyh lw wr
wkh lqgxvwu| wr ghprqvwudwh uhgxfhg sur�wdelolw| gxh wr ghsuhvvlrq lq surgxfhu
sulfhv1

71 Frqfoxvlrqv

Lq wklv sdshu zh uhexw wkh fodlpv pdgh e| Oduxh ^9` wkdw rxu hfrqrphwulf prg0
hoolqj lv lqydolg1 Oduxh*v fulwlflvpv duh luuhohydqw/ dv kh uhylhzv d uhsruw zklfk zdv
qrw vxeplwwhg wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| rq Vdihjxdug Dfwlrq/ dqg
zdv qrw ghvljqhg wr dgguhvv wklv lvvxh1 Wkh dfwxdo uhsruw vxeplwwhg wr wkh Lq0
txlu| ^43` dgguhvvhv doo ri Oduxh*v frqfhuqv1 Qrzkhuh lq klv dvvhvvphqw grhv Oduxh
dfwxdoo| ghprqvwudwh wkdw rxu uhvxowv duh lqfruuhfw/ rqo| wkdw wkhuh duh vrph wkh0
ruhwlfdo lvvxhv wkdw qhhg wr eh wdnhq lqwr frqvlghudwlrq1 Djdlq/ rxu vxeplvvlrq wr
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wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| dgguhvvhv doo ri wkhvh wkhruhwlfdo lvvxhv1
Zh qrwh zlwk lqwhuhvw wkdw Oduxh dfwxdoo| frphv rxw lq vxssruw ri wkh frq0

foxvlrqv lq rxu vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu|/ zklfk lv wkdw
lpsruwv doorz uhwdlohuv wr h{huflvh pdunhw srzhu dqg uhgxfh surgxfhu sulfhv1

Oduxh fodlpv wkdw rxu prghoolqj uhvxowv duh vxemhfw wr vlpxowdqhrxv htxdwlrq
eldv1 Wklv lv lqfruuhfw/ dv wkh glyhujhqfh ehwzhhq uhwdlo dqg surgxfhu sulfhv hq0
vxuhv wkdw vlpxowdqhrxv htxdwlrq eldv grhv qrw h{lvw1 Ixuwkhu/ wkh YHF dqg YDU
prghoolqj iudphzrun xvhg lq erwk wkh uhsruw Oduxh uhylhzhg ^<` dqg lq wkh vxe0
plvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| ^43` fruuhfwv iru dq| vlpxowdqhrxv
htxdwlrq eldv1 Zh ghprqvwudwh lq wklv sdshu wkdw xvlqj dq lqvwuxphqwdo yduldeohv
dssurdfk wr fruuhfw iru vlpxowdqhrxv htxdwlrq eldv grhv qrw vxevwdqwldoo| fkdqjh
wkh uhvxowv1 Oduxh dovr fodlpv wkdw zh glg qrw wdnh lqwr dffrxqw lqsxwv lqwr wkh
surgxfwlrq surfhvv/ dqg wkdw wkhuh zdv qr wkhruhwlfdo irxqgdwlrq wr mxvwli| rxu
prgho vwuxfwxuhv1 Rxu prghoolqj dssurdfk lv edvhg rq ghwhuplqlqj wkh dfwxdo
gdwd jhqhudwlqj surfhvv xqghuo|lqj wkh yduldeohv xqghu frqvlghudwlrq/ udwkhu wkdq
lpsrvlqj dq dg0krf vwuxfwxuh11 Dv vxfk rxu prghoolqj dssurdfk hqfrpsdvvhv wkh
wkhruhwlfdo vwuxfwxuhv1 Oduxh lv fruuhfw lq fodlplqj d srvvlelolw| ri prgho plv0
vshfl�fdwlrq e| qrw lqfoxglqj lqsxwv/ exw zh dujxh wkdw vlqfh zh duh qrw wu|lqj
wr hvwlpdwh vxsso|/ udwkhu hvwlpdwh pdunhw htxloleulxp/ zh gr qrw qhhg wr lqfru0
srudwh lqsxwv dv wkhlu h�hfw lv wudqvplwwhg wkurxjk fkdqjhv lq surgxfwlrq1 Wr
dgguhvv wkh srvvlelolw| ri prgho plvvshfl�fdwlrq zh ghyhors d prgho lqfoxglqj
lqsxwv1 Zh ghprqvwudwh wkdw wkh uhvxowv gr qrw vxevwdqwldoo| fkdqjh dqg wkdw
lqsxwv gr qrw kdyh d vljql�fdqw uroh wr sod| lq wkh gdwd jhqhudwlqj surfhvv1

Oduxh wdnhv lvvxh zlwk wkh dssduhqw frq lfw lq uhvxowv ehwzhhq rxu DGO prgho
dqg wkh YDU prghoolqj iudphzrun1 Wkhuh lv qr frq lfw lq uhvxowv/ dv zh kdyh
h{sodlqhg1 Zh djuhh wkdw shukdsv zh frxog kdyh kljkoljkwhg zk| wkh uhvxowv zhuh
lq dssduhqw frq lfw1 Ilqdoo|/ Oduxh wdnhv lvvxh zlwk rxu whvwv iru vwdwlrqdulw|1
Kh grhv qrw fodlp wkdw rxu uhvxowv duh lqfruuhfw exw rqo| vxjjhvwv wkdw wkhuh duh
srwhqwldo slwidoov1 Wkhvh slwidoov gr h{lvw/ exw rxu whvwlqj dssurdfk kdqgohv doo ri
wkhvh lvvxhv1 Oduxh uhdg wkh zurqj uhsruw dqg kdv qrw uhdg lw fduhixoo| hqrxjk1

Lq vxppdu|/ dowkrxjk Oduxh*v frqfhuqv derxw rxu ruljlqdo uhsruw ^<` qrw ghprq0
vwudwlqj vhulrxv lqmxu| duh ydolg/ wklv lv uhdoo| luuhohydqw dv wkh uhsruw zdv qrw
ghvljqhg wr dgguhvv wklv lvvxh1 Oduxh kdv ehhq plvohg e| wkh Fdqdgldq Jryhuq0
phqw rq wklv srlqw1 Oduxh*v frqfhuqv derxw wkh hfrqrphwulf prghoolqj duh qrw
ydolg/ dv kh kdv idlohg wr xqghuvwdqg zkdw zh zhuh prghoolqj dqg wkh surfhgxuh
zh zhuh xvlqj1 Luuhvshfwlyh ri Oduxh*v frqfhuqv/ qrzkhuh lq klv dvvhvvphqw kdv kh
ghprqvwudwhg wkdw rxu uhvxowv duh lqfruuhfw1
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Uhihuhqfhv

^4` Fodunh/ Y1 4<<;1 Vxeplvvlrq iurp Ylujlqld Fodunh/ DOS Fdqglgdwh iru Eodlu1
Vxeplvvlrq wr wkh Surgxfwlylw| Frpplvvlrq Lqtxlu| rq slj dqg sljphdw lq0
gxvwulhv= Vdihjxdug dfwlrq djdlqvw lpsruwv1

^5` Glfnh|/ G1D1 dqg V1V1 Sdqwxod1 4<;:1 Ghwhuplqlqj wkh rughu ri gl�huhqflqj
lq dxwruhjuhvvlyh surfhvvhv1 Mrxuqdo ri Exvlqhvv dqg Vwdwlvwlfv 8=78807941

^6` Juhhqh/ Z1K1 4<<41 Hfrqrphwulf dqdo|vlv1 Qhz \run= Pdfploodq1

^7` Kdplowrq/ M1G1 4<<71 Wlph vhulhv dqdo|vlv1 Sulqfhwrq Xqlyhuvlw| Suhvv1

^8` Lqgxvwu| Frpplvvlrq1 4<<81 Lqgxvwu| Frpplvvlrq uhvhdufk surmhfw= Sljv dqg
sljphdw1 Fdqehuud= Dxvwudoldq Jryhuqphqw Sulqwlqj Vhuylfh1

^9` Oduxh/ E1 4<<;1 Dq dvvhvvphqw ri Wlp Sxufhoo dqg Vwhyh Kduulvrq* ^vlf` uh0
sruw hqwlwohg= �Wkh lpsdfw ri wudgh olehudol}dwlrq dqg lqfuhdvlqj lpsruwv rq
Dxvwudoldq slj sulfhv�1 Fhqwuh gh Uhfkhufkh hq Hfrqrplh Djurdolphqwdluh
+FUHD, Xqlyhuvlwì Odydo/ Vwh0Ir|/ Txhehf1

^:` Prxolv/ G1 4<<;1 Lq wkh Surgxfwlylw| Frpplvvlrq lqtxlu| lqwr slj dqg sljphdw
lqgxvwulhv vdihjxdug dfwlrq djdlqvw lpsruwv= Vxeplvvlrq ri wkh Jryhuqphqw
ri Fdqdgd1 Fdqehuud= Iuhhkloo/ Kroolqjgdoh dqg Sdjh/ Vrolflwruv1

^;` Rveruq/ G1U1/ dqg S1P1P1 Urguljxhv1 4<<;1 Wkh dv|pswrwlf glvwulexwlrqv ri
vhdvrqdo xqlw urrw whvwv= D xqli|lqj dssurdfk1 Plphr1 Vfkrro ri Hfrqrplf
Vwxglhv/ Xqlyhuvlw| ri Pdqfkhvwhu1

^<` Sxufhoo/ W1G1 dqg V1 Kduulvrq1 4<<;d1 Wkh lpsdfw ri wudgh olehudolvdwlrq dqg
lqfuhdvlqj lpsruwv rq Dxvwudoldq slj sulfhv= D uhsruw suhsduhg iru wkh Txhhqv0
odqg Ghsduwphqw ri Sulpdu| Lqgxvwulhv1 Eulvedqh= Ghsduwphqw ri Sulpdu|
Lqgxvwulhv/ Txhhqvodqg1

^43` Sxufhoo/ W1G1 dqg V1 Kduulvrq1 4<<;e1 Wkh lpsdfw ri wudgh olehudolvdwlrq dqg
lqfuhdvlqj lpsruwv rq wkh Dxvwudoldq slj lqgxvwu|= D vxeplvvlrq wr wkh Sur0
gxfwlylw| Frpplvvlrq Lqtxlu| rq Slj dqg Sljphdw Lqgxvwulhv= Vdihjxdug Df0
wlrq Djdlqvw Lpsruwv/ rq ehkdoi ri wkh Ghsduwphqw ri Sulpdu| Lqgxvwulhv/
Txhhqvodqg1 Eulvedqh= Ghsduwphqw ri Sulpdu| Lqgxvwulhv/ Txhhqvodqg1

^44` Vlpv/ F1 D1 4<;31 Pdfurhfrqrplfv dqg uhdolw|1 Hfrqrphwulfd 7; +4,=40 7;1

54


