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Devwudfw

Wklv sdshu frqvlghuv d wzr frxqwu| hfrqrp| vlplodu wr wkdw lq Revwihog dqg Urjr� +4<<8,1
Zh exlog rq wkhlu prgho e| glvwlqjxlvklqj ehwzhhq vwlfn| uhwdlo sulfhv/ vwlfn| zkrohvdoh
sulfhv dqg vwlfn| zdjhv1 Zh �qg wkdw frqfoxvlrqv derxw zkhwkhu prqhwdu| vkrfnv ohdg wr
h{fkdqjh udwh ryhuvkrrwlqj dqg vslooryhuv rq iruhljq surgxfwlrq dqg frqvxpswlrq ghshqg
fuxfldoo| rq wkh irup ri sulfh vwlfnlqhvv dvvxphg lq wkh hfrqrp|1 Vwlfn| uhwdlo sulfhv qrw
rqo| doorz iru d sur�wdeoh cEhjjdu Wk| Qhljkerxu Srolf|* exw dovr ohdg wr h{fkdqjh udwh
ryhuvkrrwlqj1 Dowkrxjk wkh rxwfrph lv vlplodu wr wkh vhplqdo zrun e| Gruqexvfk +4<:9,/
wkh gulylqj irufh lq rxu prgho lv txlwh gl�huhqw1 Zlwk vwlfn| uhwdlo sulfhv/ wkh h{fkdqjh
udwh ryhuvkrrwv hyhq wkrxjk wkh lqwhuhvw udwh sdulw| pd| qrw hyhq krog lq htxloleulxp1
Wkhvh uhvxowv duh lq vkdus frqwudvw wr wkh rxwfrphv xqghu wkh vwlfn| zkrohvdoh sulfhv
vfhqdulr zkhuhlq sulfhv duh �{hg lq wkh surgxfhuv* fxuuhqf|1 Frqwudu| wr wkh vslulw ri wkh
cEhjjdu Wk| Qhljkerxu Srolf|*/ dq xqh{shfwhg prqh| h{sdqvlrq ehqh�wv lqkdelwdqwv lq
wkh rwkhu frxqwu| dv zhoo1 Wkh lqwhuhvw udwh sdulw| dozd|v krogv lq htxloleulxp dqg wkhuh
lv qr h{fkdqjh udwh ryhuvkrrwlqj1

MHO Fodvvl�fdwlrq= I64/ I65/ I74

Nh|zrugv= lqwhuqdwlrqdo �qdqfh/ ehjjdu wk| qhljkerxu/ h{fkdqjh udwh ryhuvkrrwlqj
dqg yrodwlolw|





prqrsvrqlvwlf pdunhw srzhu ri �upv1 Li wkhuh lv prqh| h{sdqvlrq lq dq hfrqrp| zlwk
vwlfn| sulfhv/ qrplqdo zdjhv zloo dgmxvw zkloh uhdo sulfhv ghfuhdvh1 Wklv ohdgv d sulrul wr
pruh surgxfwlrq lq wkh frxqwu| wkdw h{sdqgv lwv prqh| vxsso| dqg vxjjhvwv d fxuuhqw
dffrxqw vxusoxv1 Rq wkh rwkhu kdqg/ li zdjhv duh vwlfn|/ d prqh| vxsso| lqfuhdvh ohdgv
wr kljkhu sulfhv dqg wkxv wr orzhu uhdo zdjhv1 Wklv ohdgv wr orzhu surgxfwlrq dqg d fxu0
uhqw dffrxqw gh�flw1 Wkh prqrsvrqlvwlf pdunhw vwuxfwxuh doorzv xv wr vwxg| erwk pluuru
lpdjhv1

Zh glvwlqjxlvk ehwzhhq wkuhh gl�huhqw irupv ri sulfh vwlfnlqhvv1 Zh vwduw zlwk uhwdlo
sulfhv ehlqj �{hg/ e| zklfk zh phdq wkdw sulfhv duh �{hg lq wkh frqvxphuv* fxuuhqf|1
Wklv lv wkh vruw ri sulfh vwlfnlqhvv wkdw lv wudglwlrqdoo| dvvxphg lq Nh|qhvldq prghov vxfk
dv Pxqghoo +4<94,/ +4<96, dqg Gruqexvfk +4<:9,1 Zh wkhq jr rq wr dqdo|vh wkh lpsolfd0
wlrqv ri zkrohvdoh sulfh vwlfnlqhvv/ zklfk zh gh�qh dv sulfhv ehlqj �{hg lq wkh surgxfhuv*
fxuuhqf|1 Zh vkrz/ wklv irupxodwlrq lv dfwxdoo| htxlydohqw wr wkh irupxodwlrq lq Revwihog
dqg Urjr� +4<<8, zkhuh surgxfhuv fdq qrw sulfh glvfulplqdwh ehwzhhq frxqwulhv1 Ilqdoo|/
zh frpsduh wkhvh w|shv ri sulfh vwlfnlqhvv zlwk vwlfn| zdjhv1

Wkh olqn ehwzhhq prqhwdu| srolf| dqg h{fkdqjh udwh yrodwlolw| kdv gudzq qhz dw0
whqwlrq1 Pxvvd +4<:9, dqg +4<;9, �uvw dujxhg wkdw wkh lqfuhdvhg yrodwlolw| ri wkh uhdo
h{fkdqjh udwh lq wkh srvw Euhwwrq Zrrg shulrg kdv wr eh h{sodlqhg e| voxjjlvk sulfh
dgmxvwphqw dqg lqfuhdvhg yrodwlolw| ri prqhwdu| glvwxuedqfhv1 Lq frqwudvw/ Vwrfnpdq
+4<;;, sursrvhg wkdw wkh lqfuhdvhg yrodwlolw| lv gxh wr lqfuhdvhg yrodwlolw| ri surgxfwlylw|
vkrfnv1 Prqhwdu| prghov ri h{fkdqjh udwhv zhuh ixuwkhu glvfuhglwhg zkhq Phhvh dqg Ur0
jr� +4<;6, vkrzhg wkdw wkhvh prghov frxog qrw h{sodlq h{fkdqjh udwh pryhphqwv1 Uhfhqw
uhvhdufk xvlqj YDU whfkqltxhv kdv gudzq dwwhqwlrq edfn wr prqhwdu| vkrfnv1 Lw kdv ehhq
vkrzq wkdw prqhwdu| glvwxuedqfhv h{sodlq d vljql�fdqw sduw ri qrplqdo dqg uhdo h{fkdqjh
udwh yrodwlolw|/ vhh h1j1 Fodulgd dqg Jdol +4<<7, dqg Hlfkhqedxp dqg Hydqv +4<<8,1

Lq rxu wkhruhwlfdo prgho wkh qrplqdo h{fkdqjh udwh pryhv lpphgldwho| qr pdwwhu
zkhwkhu zdjhv ri zkhwkhu zdjhv/ zkrohvdoh ru uhwdlo sulfhv duh vwlfn|1 Xqghu vwlfn|
zkrohvdoh sulfhv/ lw mxpsv e| ohvv wkdq wkh pdjqlwxgh ri wkh prqhwdu| h{sdqvlrq dqg
lpphgldwho| uhdfkhv lwv qhz vwhdg| vwdwh ydoxh1 Lq frqwudvw/ xqghu vwlfn| uhwdlo sulfhv wkh
h{fkdqjh udwh mxpsv e| pruh wkdq wkh prqhwdu| h{sdqvlrq dqg uhwxuqv wr wkh rog vwhdg|
vwdwh ohyho lq wkh orqj0uxq1 Li zdjhv duh vwlfn|/ wkh h{fkdqjh udwh pryhv pruh wkdq wkh
prqh| vxsso|1 Wkh h{fkdqjh udwh lpphgldwho| uhdfkhv lwv qhz vwhdg| vwdwh dv lq wkh fdvh
ri vwlfn| zkrohvdoh sulfhv1 Jlyhq vwlfn| uhwdlo sulfhv/ wkh yrodwlolw| ri wkh uhdo h{fkdqjh
udwh/ dv phdvxuhg e| wkh uhodwlyh sulfh ri d frqvxpswlrq edvnhw lq wkh wzr frxqwulhv/ glv0
sod|v wkh vdph yrodwlolw| dv wkh qrplqdo h{fkdqjh udwh1 Wklv lv lq olqh zlwk wkh hpslulfdo
�qglqjv ri Urjr� +4<<9,1 Xqghu vwlfn| zkrohvdoh sulfhv dqg xqghu vwlfn| zdjhv/ wkh uhdo
h{fkdqjh udwh grhv qrw pryh dw doo ehfdxvh wkh odz ri rqh sulfh dozd|v krogv1

Hpslulfdo hylghqfh derxw wkh vslooryhu h�hfwv dsshduv wr eh lqfrqfoxvlyh1 PfNleelq
dqg Vdfkv +4<<4, dujxh wkdw wkh vslooryhu h�hfwv ri prqhwdu| srolf| rq uhdo yduldeohv
duh vpdoo zkloh Fdq}rqhul dqg Plqirug +4<;9, fodlp wkdw wkh| duh uhdvrqdeo| elj dqg
qhjdwlyh1 Lw lv lpsruwdqw wr xqghuvwdqg wkh vl}h dqg gluhfwlrq ri vslooryhu h�hfwv ehiruh
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rqh fdq glvfxvv wkh qhhg iru lqwhuqdwlrqdo prqhwdu| frruglqdwlrq 1 Wudglwlrqdo Nh|qhvldq
prghov suhglfw d qhjdwlyh uhvsrqvh ri iruhljq rxwsxw wr grphvwlf prqhwdu| h{sdqvlrqv
+h1j1 Pxvvd +4<:<,,1 D ghsuhfldwlrq lq wkh krph fxuuhqf| udlvhv wkh sulfh ri iruhljq jrrgv1
Wklv ohdgv wr d vxevwlwxwlrq dzd| iurp iruhljq jrrgv dqg wr d uhgxfwlrq lq surgxfwlrq
deurdg1 Wklv lv qrw qhfhvvdulo| wuxh lq wkh Revwihog dqg Urjr� +4<<8, prgho ehfdxvh wkh
lqfrph h�hfw fdq srwhqwldoo| grplqdwh wkh vxevwlwxwlrq h�hfw1 Krzhyhu/ lq wkhlu prgho
zhoiduh dozd|v lqfuhdvhv lq erwk frxqwulhv qr pdwwhu zklfk frxqwu| h{sdqgv lwv prqh|
vxsso|1

Zh vkrz lq wklv sdshu wkdw erwk wkh vl}h ri vslooryhu h�hfwv rq iruhljq frqvxpswlrq
dqg surgxfwlrq dqg wkhlu gluhfwlrq ghshqgv fuxfldoo| rq wkh w|sh ri qrplqdo vwlfnlqhvv
dvvxphg1 Xqghu voxjjlvk zkrohvdoh sulfhv Revwihog dqg Urjr�*v +4<<8, uhvxow lv frq�uphg
hyhq wkrxjk zh gr qrw dvvxph wkh odz ri rqh sulfh1 Rq wkh rwkhu kdqg/ li uhwdlo sulfhv
duh vwlfn|/ wkh iruhljq frxqwu|*v zhoiduh lv xqdpeljxrxvo| qhjdwlyho| d�hfwhg e| prqhwdu|
h{sdqvlrqv dw krph1 Wkh wudglwlrqdo Nh|qhvldq qrwlrq ri �ehjjdu wk| qhljkerxu� srolflhv
lv uhlqvwdwhg1 Iruhljq frqvxpswlrq lv qhjdwlyho| fruuhodwhg zlwk d prqh| h{sdqvlrqv dw
krph zklovw wkh htxloleulxp oderxu lqsxw lv srvlwlyho| fruuhodwhg1 Xqghu vwlfn| zkrohvdoh/
sulfhv wkh fruuhodwlrqv ri erwk frqvxpswlrq dqg surgxfwlrq fkdqjh iurp wkh vkruw wr wkh
orqj0uxq1 Zkloh frqvxpswlrq lv lqlwldoo| srvlwlyho| d�hfwhg e| d iruhljq prqh| h{sdqvlrq/
lw lv qhjdwlyho| fruuhodwhg lq wkh orqj0uxq1 Wkh rssrvlwh lv wuxh iru surgxfwlrq1 Vslooryhu
h�hfwv xqghu vwlfn| zdjhv duh yhu| gl�huhqw iurp wkh h�hfwv xqghu vwlfn| sulfhv1 Wkh
h�hfw lv doprvw wkh pluuru lpdjh ri zkdw kdsshqv xqghu vwlfn| zkrohvdoh sulfhv1 Iruhljq
surgxfwlrq lv qhjdwlyho| fruuhodwhg lq wkh orqj0uxq wr krph prqh| h{sdqvlrqv1 Frqvxps0
wlrq deurdg ghfolqhv lq wkh vkruw0uxq exw lqfuhdvhv lq wkh orqj0uxq1

Wkh hpslulfdoo| hvwdeolvkhg M0fxuyh h�hfw vkrzv wkdw wkh wudgh edodqfh lv qhjdwlyho|
fruuhodwhg zlwk fxuuhqw dqg ixwxuh h{fkdqjh udwhv zkloh lw lv srvlwlyho| fruuhodwhg zlwk
sdvw h{fkdqjh udwhv1 Lq rxu prgho/ wkh fxuuhqw dffrxqw lv lqlwldoo| srvlwlyh li hlwkhu ri wkh
wzr sulfhv duh vwlfn| exw wxuqv rxw wr eh qhjdwlyh xqghu zdjh vwlfnlqhvv1 Lq wkh orqj0uxq
wkh vljq ri wkh fxuuhqw dffrxqw lv uhyhuvhg wxuqlqj qhjdwlyh xqghu vwlfn| sulfhv dqg srv0
lwlyh xqghu vwlfn| zdjhv1 Lw lv zruwkzkloh qrwlqj wkdw zkloh wkh furvv0fruuhodwlrq ri wkh
wudgh edodqfh zlwk wkh fxuuhqw h{fkdqjh udwh kdv gl�huhqw vljqv xqghu vwlfn| zdjhv dqg
vwlfn| sulfhv/ wkh furvv0fruuhodwlrq ri wkh whupv ri wudgh dqg wkh wudgh edodqfh lv dozd|v
srvlwlyh1 Hyhq xqghu vwlfn| zdjhv/ zkhuh wkh h{fkdqjh udwh lv qhjdwlyho| fruuhodwhg wkh
sulfhv pryh idu hqrxjk wr doorz wkh whupv ri wudgh wr eh srvlwlyho| fruuhodwhg zlwk wkh
wudgh edodqfh1 Rxu �qglqjv h{whqgv wkh �qglqjv ri Edfnxv/ Nhkrh/ dqg N|godqg +4<<7,
wr prqhwdu| vkrfnv1 Wkh| irxqg wkdw zkloh wkh M0fxuyh h�hfw fdq eh uhfrqflohg zlwk
shupdqhqw surgxfwlylw| vkrfnv/ lw lv qrw srvvleoh wr uhfrqfloh wkh qhjdwlyh fruuhodwlrq
zlwk �vfdo vkrfnv1 Lq rxu prgho wkh h!flhqf| jdlq ri prqhwdu| glvwxuedqfhv lv dovr rqo|
vkruw0whup hyhq wkrxjk wkh| ohdg wr shupdqhqw h�hfwv gxh wr lqwhuqdwlrqdo ohqglqj1

Wkh uhpdlqlqj sdshu lv rujdqlvhg dv iroorzv1 Vhfwlrq 5 lqwurgxfhv wkh prgho dqg Vhf0
wlrq 6 dqdo|vhv wkh vwhdg| vwdwh1 Vhfwlrq 7 glvfxvvhv wkh h�hfwv ri prqhwdu| glvwxuedqfhv
xqghu gl�huhqw nlqgv ri sulfh vwlfnlqhvv1 Vhfwlrq 8 vxppdulvhv wkh uhvxowv dqg frpsduhv
wkh h�hfwv ri gl�huhqw w|shv ri sulfh vwlfnlqhvv dqg uhdo lpshuihfwlrqv1 Frqfoxvlrqv duh
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suhvhqwhg lq Vhfwlrq 91 Surriv qrw suhvhqwhg lq wkh wh{w duh lq wkh dsshqgl{1

5 Wkh prgho

514 Frqvxphuv* sureohp

Wkh zruog lv d � � � vtxduh lq rxu prgho1 D iudfwlrq ? ri wkh srsxodwlrq olyhv lq wkh
krph frxqwu| dqg d iudfwlrq E� � ?� deurdg1 Wkhuh lv dovr d frqwlqxxp ri �upv rq wkh
lqwhuydo dfc�o1 D phdvxuh ri ? �upv surgxfh dw krph dqg d phdvxuh E� � ?� lq wkh iruhljq
frxqwu|1 Krph �upv duh v|pphwulfdoo| rzqhg e| krph flwl}hqv dqg iruhljq �upv e|
iruhljq flwl}hqv1 Hdfk lqkdelwdqw zrunv lq rqh �up orfdwhg lq klv frxqwu| exw frqvxphv
wkh zkroh udqjh ri krph dqg iruhljq surgxfhg jrrgv1 Wkh jurxs ri srwhqwldo zrunhuv iru
hdfk �up lv ri phdvxuh rqh1 Doo flwl}hqv pd{lplvh dq dgglwlyho| vhsdudeoh xwlolw| ixqfwlrq
zlwk d frpprq glvfrxqw udwh B/
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Dv lq Revwihog dqg Urjr� +4<<9,/ wkh  rz xwlolw| lv Free Grxjodv lq prqh| dqg lq wkh
frpsrvlwh frqvxpswlrq jrrg1 Wkh pdujlqdo glvxwlolw| ri oderxu lv frqvwdqw V1
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Wkh flwl}hqv ghulyh srvlwlyh xwlolw| iurp kroglqj uhdo prqh| lq wkhlu rzq fxuuhqf|1 Kroglqj
pruh fdvk vdyhv wkhp wulsv wr wkhlu edqn1 Wkh  rz xwlolw| h{klelwv frqvwdqw hodvwlflw| ri
vxevwlwxwlrq +FHV, ri 4 dprqj wkh gl�huhqw frpprglwlhv1 Wkh frpsrvlwh frqvxpswlrq
jrrg lv/ wkhuhiruh/ jlyhq e|

��
| E5� '

kU �

f
S�| E&c 5�

43�

4 _&
l 4

43�
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Wkh vxshuvfulsw � uhihuv wr wkh krph frxqwu| dqg s wr wkh iruhljq frxqwu|1
Wkh exgjhw frqvwudlqw iru dq lqglylgxdo djhqw ri w|sh 5 lv jlyhq e|
R�|�
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| n R�|
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| E5��

�
| E5� n Z�| n� �

|3� n R�|�
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�
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zkhuh � �| duh uhdo jryhuqphqw wudqvihuv/ ��
| ghqrwhv wkh idfh ydoxh ri erqg kroglqjv

ehwzhhq shulrg | wr | n �1 Jlyhq wkh lqwhuhvw udwh o| wkh suhvhqw ydoxh ri wkh erqg lv
�

�no|
��
| 1 � lv wkh qrplqdo zdjh dqg Z�| lv wkh vkduh ri sur�wv iurp krph �upv wkdw wkh

djhqw krogv vwrfnv ri1
Dv lq Revwihog dqg Urjr� +4<<8, +4<<9, flwl}hqv duh qrw doorzhg wr wudgh wkhlu vkduhv

ri wkh �upv1 Krzhyhu wkh| fdq wudgh uhdo erqgv lq rughu wr vprrwk wkhlu frqvxpswlrq1
Djhqwv fkrrvh wkhlu oderxu vxsso|/ wkhlu frqvxpswlrq vwuhdp/ wkhlu prqh| kroglqjv dqg
wkhlu erqg kroglqjv1

Wkh jryhuqphqw*v uhyhqxh uhvxowv iurp vhljqlrudjh1 Zh zloo dvvxph wkurxjkrxw wklv
dqdo|vlv wkdw wkh jryhuqphqw edodqfhv lwv exgjhw lq hdfk shulrg14

4Zh gr qrw uhdoo| kdyh wr dvvxph wklv1 Dv orqj dv wkh jryhuqphqw vshqgv doo lwv uhyhqxh rq wudqvihuv ru

ex|v wkh vdph frqvxpswlrq edvnhwv dv wkh hfrqrp|*v djhqwv/ Ulfdugldq htxlydohqfh lq wkh prgho hqvxuhv

wkdw d whpsrudu| gh�flw ru vxusoxv kdv qr h�hfw1
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Wkh frqvxpswlrq vlgh lv lghqwlfdo wr wkh irupxodwlrq xvhg e| Revwihog dqg Urjr�
+4<<9,1

515 Ilupv* sureohp

Dv lq wkh vwdqgdug iudphzrun/ zh dvvxph wkdw frpsdqlhv duh prqrsrolvwlf frpshwlwruv
lq wkh jrrgv pdunhw1 Hdfk jrrg & lv surgxfhg e| �up & rqo|1 Ixuwkhupruh zh dvvxph
wkdw hdfk frpsdq| lv d prqrsvrqlvw lq wkh oderxu pdunhw1 Wklv lv rqh fuxfldo dvvxps0
wlrq wkdw ohdgv wr yhu| gl�huhqw g|qdplfv lq rxu prgho xqghu vwlfn| zdjhv frpsduhg wr
wkh vwdqgdug iudphzrun1 Wkh g|qdplfv xqghu vwlfn| sulfhv lv odujho| xqd�hfwhg e| wklv
dvvxpswlrq1 Zh eholhyh wkdw wkhuh lv hpslulfdo hylghqfh vxjjhvwlqj wkdw wklv lv d uhdvrq0
deoh dvvxpswlrq1 Wkh pdunhw srzhu lv w|slfdoo| zlwk wkh hpsor|huv udwkhu wkdq zlwk wkh
hpsor|hhv +Pdqqlqj 4<<8,1 Wkhuhiruh/ lw fdq eh plvohdglqj wr vkliw wkh pdunhw srzhu wr
wkh zrunhuv iru prghoolqj sxusrvhv1

Iru wkh sulfh vhwwlqj/ zh dvvxph wkdw surgxfhuv fdq gl�huhqwldwh ehwzhhq iruhljq dqg
krph pdunhwv1 Wkh surgxfwlrq ixqfwlrq iru dq lqglylgxdo krph �up & wdnhv wkh vlpsoh
frqvwdqw uhwxuqv irup

+��E&� ' u��E&� iru wkh krph pdunhw � dqg
+�s E&� ' u�s E&� iru wkh iruhljq +h{sruw, pdunhw s 1

Wkh �up & pd{lplvhv lwv sur�w Z�E&�/ zklfk ghshqgv qrw rqo| rq wkh sulfhv lw vhwv exw
dovr rq wkh h{fkdqjh udwh .

4@ u��cu�s Z
�E&� ' R�E&�u��E&� n .Rs E&�u�s E&�� ��

�
u��E&� n u�s E&�

�
/

vxemhfw wr
krph jrrgv ghpdqg= R�E&� ' R�E&(u��E&��/
iruhljq jrrgv ghpdqg= .RsE&� ' .Rs E&(u�s E&��/
oderxu vxsso|= �� ' ��Eu��E&� n u�s E&��1
Lq wkh qh{w vhfwlrq zh vroyh wkh frqvxphuv* dqg surgxfhuv* rswlplvdwlrq sureohp e|

dvvxplqj wkdw erwk sulfhv dqg zdjhv duh  h{leoh1

6 Vwhdg| Vwdwh Dqdo|vlv

Zh dqdo|vh wkh vwhdg| vwdwh e| dvvxplqj wkdw doo sulfhv duh  h{leoh1 Pd{lplvlqj wkh
frqvxphuv* xwlolw| dqg wkh hqwuhsuhqhxuv* sur�wv lq wklv vhwwlqj ohdgv xv wr d v|vwhp ri
htxdwlrqv wkdw ghwhuplqhv wkh htxloleulxp1

Sursrvlwlrq 4 Wkh v|pphwulf htxloleulxp ri wkh hfrqrp| lv ixoo| ghwhuplqhg e| wkh
iroorzlqj hljkw htxdwlrqv dqg wkhlu iruhljq frxqwhusduwv1 +doo yduldeohv duh shu fdslwd,
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+oderxu ghpdqg iru krph dqg h{sruw jrrgv pdunhw,1

Wklv v|vwhp ri htxdwlrqv lv doprvw lghqwlfdo wr wkh v|vwhp lq Revwihog dqg Urjr�
+4<<9,1 Wkh rqo| gl�huhqfhv rffxu lq wkh oderxu vxsso| dqg ghpdqg htxdwlrq dv zhoo dv
lq wkh jrrgv vxsso| htxdwlrq1 Zh jlyh hqwuhsuhqhxuv prqrsvrqlvwlf srzhu lq wkh oderxu
pdunhw/ wkhuhe| uhgxflqj wkh oderxu ghpdqg e| d idfwru ri 241 Wkh uhgxfhg vxsso|
hqdeohv wkh hqwuhsuhqhxuv wr fkdujh d pdun xs wkdw lv grxeoh wkh rqh wkdw Revwihog dqg
Urjr� +4<<9, �qg1 Dgglwlrqdoo| zh doorz �upv wr glvfulplqdwh lq sulfhv ehwzhhq krph
dqg iruhljq pdunhwv/ l1h1 wkh| fdq fkrrvh wkh oderxu lqsxw wkdw vhuyhv wkh grphvwlf dqg
h{sruw pdunhwv vhsdudwho|1 Wkh frqvxphuv* FHV xwlolw| ixqfwlrq ohdgv wr d vlpsoh pdun xs
sulflqj e| �upv1 D frpsdulvrq ri wkh jrrgv dqg wkh oderxu ghpdqg ixqfwlrqv +htxdwlrq
9 dqg ;, vkrzv wkdw hqwuhsuhqhxuv dozd|v vhw sulfhv wkdw duh kljkhu e| d idfwru ri E2 43�

4
�

wkdq wkh surgxfwlrq frvwv1 Vlqfh wkh frvwv ri vhuylqj wkh wzr pdunhwv duh ghwhuplqhg
e| wkh krph zdjh/ wkh sulfh �upv fkdujh lq wkh wzr frxqwulhv lv wkh vdph1 H�hfwlyho| d
Sxufkdvlqj Srzhu Sdulw| +SSS, ru d qr duelwudjh frqglwlrq krogv hyhq wkrxjk lw kdv qrw
ehhq dvvxphg +.Rs E�� ' R�E��,1 Wklv idfw lv suryhq irupdoo| lq wkh qh{w ohppd1

Ohppd 4 Sxufkdvlqj Srzhu Sdulw| +R� ' .Rs , krogv zkhq sulfhv dqg zdjhv duh  h{leoh/
hyhq wkrxjk �upv frxog sulfh glvfulplqdwh1

Surri1 Wkh �up*v sur�w pd{lplvdwlrq sureohp lv jlyhq e|
4@ u�cu�� u��R�E�� n Eu�

� u���ERs E��.�� �u�

vxemhfw wr
+4, lqyhuvh jrrgv ghpdqgv lq erwk frxqwulhv

R�E�� '
�
?��

u��

� �

4

R� dqg Rs E�� '
�
?��

u��

� �

4

Rs dqg

+5, oderxu vxsso| ixqfwlrq

�� ' �

V
��

u�
R�1

Wkh �uvw rughu frqglwlrqv +IRF, duh jlyhq e|�
R�E��� Rs E��.

�
n u�� YR

�E��
Yu��

� u�s.
YRsE��
Yu�s

' f
dqg
RsE��. �� � u� Y��

Yu�
' f

Wkh dvvxpswlrq ri wkh frqvwdqw hodvwlflw| xwlolw| ixqfwlrq hqvxuhv wkdw wkh ghpdqg ixqf0
wlrqv duh lvrhodvwlf1
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Vxevwlwxwlqj wkhvh uhodwlrqv lqwr wkh vhfrqg dqg wklug whupv ri wkh �uvw IRF vkrzv
wkdw wkh uhodwlyh sulfh wkdw hqvxuhv wkh rswlpdo doorfdwlrq ehwzhhq iruhljq dqg krph
pdunhw/ lv jlyhq e|

R�E�� ' .Rs E���
Dv orqj dv wkh �uvw IRF krogv/ �upv vhw wkh vdph sulfh lq erwk pdunhwv1 Vlqfh wklv

krogv iru doo lqglylgxdo sulfhv lw lv dovr ydolg iru wkh sulfh lqglfhv1 Khqfh/ dv orqj dv sulfhv
duh  h{leoh/ SSS krogv hyhq wkrxjk lw lv qrw dvvxphg1�

Krzhyhu/ zh zloo vhh lq Ohppd 8 suhvhqwhg lq wkh qh{w vhfwlrq wkdw sxufkdvlqj srzhu
sdulw| qhhg qrw krog li fhuwdlq sulfhv duh vwlfn|1

Lq dq lqwhuqdwlrqdo htxloleulxp wkh erqg pdunhw kdv wr fohdu/ l1h1 ?��
| ' E�� ?��s

| 'G
�|1 Wkh lqwhuqdwlrqdo erqg pdunhw fdq eh wkrxjkw ri dv iroorzv1 Frqvxphuv vxeplw gh0
pdqg vfkhgxohv wr dq lqwhuqdwlrqdo lqwhuphgldu|1 Wkhvh vfkhgxohv vshfli| krz pdq|
frqvxpswlrq edvnhwv wkh| duh zloolqj wr ohqg ru eruurz iru d jlyhq lqwhuhvw udwh1 Wkh
lqwhuqdwlrqdo lqwhuphgldu| ghwhuplqhv wkh lqwhuhvw udwh vxfk wkdw wkh erqg pdunhw fohduv
dqg froohfwv dqg gholyhuv wkh frqvxpswlrq edvnhwv1

Lw lv gl!fxow wr ghwhuplqh wkh vwhdg| vwdwh ri wkh hfrqrp| xqohvv zh dvvxph wkdw erqg
kroglqjv duh lqwhuqdwlrqdoo| edodqfhg1 Khqfh/ zh dgrsw wkh vwudwhj| ri ghwhuplqlqj wkh
v|pphwulf vwhdg| vwdwh dqg odwhu rq orj0olqhdulvh wkh v|vwhp ri htxdwlrqv ri Sursrvlwlrq
4 durxqg wklv vwhdg| vwdwh1

Sursrvlwlrq 5 Wkh v|pphwulf vwhdg| vwdwh lq zklfk wkh erqg kroglqjv duh lqwhuqdwlrqdoo|

edodqfhg lv jlyhq e|
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Surri1 vhh dqqh{1�

Wkh vfdoh ri surgxfwlrq lv uhgxfhg dqg wkh uhdo zdjh lv ghsuhvvhg gxh wr wkh pdunhw
lpshuihfwlrqv lqkhuhqw lq prqrsrolvwlf jrrgv pdunhw dqg prqrsvrqlvwlf oderxu pdunhwv1
Wkh uhdo lqwhuhvw udwh lv hqwluho| ghwhuplqhg e| wkh h{rjhqrxv wlph suhihuhqfh ri wkh djhqwv
dqg wkh h{fkdqjh udwh vroho| ghshqgv rq wkh uhodwlyh prqh| vxsso|1 Prqh| lv qhxwudo lq
wklv hfrqrp| dqg grhv qrw kdyh dq| h�hfw rq uhdo yduldeohv1
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Surri1 vhh dqqh{1�

Krph djhqwv frqvxph pruh dv d uhdfwlrq wr dq h{rjhqrxv zhdowk wudqvihu wrzdugv
wkh krph frxqwu|1 Wkh h{whqw ri wkh lqfuhdvh lq frqvxpswlrq ghshqgv srvlwlyho| rq wkh
vxevwlwxwdelolw| ri krph dqg iruhljq jrrgv1 Frqvxpswlrq grhv qrw fkdqjh dv pxfk dv wkh
lqfrph iurp erqg kroglqjv vlqfh djhqwv dovr fkrrvh wr zrun ohvv1 Wkh krph zdjh ulvhv
uhodwlyh wr wkh iruhljq zdjh dqg wkh h{fkdqjh udwh idoov wr orzhu wkh sulfh ri iruhljq jrrgv
dw krph dqg wr lqfuhdvh wkh sulfh ri krph jrrgv deurdg1 Wkxv wkh iruhljq frxqwu| lv
deoh wr uhsd| lwv ghew1 Qrw vxusulvlqjo|/ dq h{rjhqrxv fkdqjh lq wkh prqh| vxsso| grhv
qrw d�hfw dq| uhdo yduldeohv1 Wkh h{fkdqjh udwh pryhv dffruglqj wr wkh uhodwlyh prqh|
vxsso| lq wkh wzr frxqwulhv1

7 Qrplqdo uljlglwlhv

Vr idu zh kdyh nhsw sulfhv dqg zdjhv  h{leoh dqg kdyh irxqg wkdw d prqh| vxsso| vkrfn
kdv qr uhdo h�hfw1 Lw rqo| dowhuv wkh qrplqdo sulfhv/ zdjhv dqg wkh h{fkdqjh udwh1 Lq rwkhu
zrugv/ zlwk  h{leoh sulfhv dqg zdjhv/ prqh| lv �qhxwudo� dqg vlqfh d prqh| vkrfn grhv
qrw fkdqjh wkh g|qdplfv/ lw lv hyhq �vxshu0qhxwudo�1

Wklv fkdqjhv ixqgdphqwdoo| li zh dvvxph d voxjjlvk sulfh dgmxvwphqw1 Zlwk vwlfn|
sulfhv d prqh| vkrfn zloo qrw rqo| d�hfw wkh vkruw0uxq uhdo yduldeohv exw zloo dovr fdxvh
wkh hfrqrp| wr vhwwoh lq d gl�huhqw vwhdg| vwdwh1 Zh zloo orrn dw d vlwxdwlrq zkhuh lq
shulrg }hur wkh hfrqrp| lv lq wkh v|pphwulf vwhdg| vwdwh dv ghvfulehg e| Sursrvlwlrq 51
Lq shulrg rqh d prqhwdu| vxsso| vkrfn rffxuv exw qrplqdo zdjhv2sulfhv duh khog �{hg iru
wkdw shulrg1 Lq shulrg wzr doo qrplqdo sulfhv dqg zdjhv dgmxvw dqg wkh hfrqrp| uhdfkhv
lwv qhz vwhdg| vwdwh1 Wkh qhz vwhdg| vwdwh fdq eh fkdudfwhulvhg e| wkh qhz ohyhov ri erqg
kroglqjv dqg prqh| vxssolhv +�c � �/ �s ,1

Zh glvwlqjxlvk ehwzhhq wkuhh gl�huhqw w|shv ri sulfh vwlfnlqhvv=

� qrplqdo uhwdlo sulfh vwlfnlqhvv/

� qrplqdo zkrohvdoh sulfh vwlfnlqhvv dqg

� qrplqdo zdjh vwlfnlqhvv1

Uhwdlo sulfhv duh wkh sulfhv wkdw duh sdlg e| wkh frqvxphuv lq wkh wzr frxqwulhv1 E|
zkrohvdoh sulfhv zh phdq wkh sulfhv wkh surgxfhuv fkdujh lq wkhlu rzq fxuuhqf|1

<



Zh iroorz wkh phwkrgrorj| ghyhorshg lq Revwihog dqg Urjr� +4<<8, lq ghulylqj wkh
g|qdplf htxloleulxp zlwk qrplqdo uljlglwlhv1 Zh orj0olqhdulvh wkh v|vwhp durxqg wkh
v|pphwulf vwhdg| vwdwh wr �qg rxw wkh vkruw0whup g|qdplfv dqg wdnh lqwr dffrxqw wkh
idfw wkdw fhuwdlq sulfhv duh �{hg ehwzhhq shulrg }hur dqg rqh1 Zh ghqrwh wkh �uvw rughu
shufhqwdjh fkdqjh ri d yduldeoh % lq wkh vkrfn shulrg e| 	%1

Wkh hfrqrp| uhdfkhv lwv qhz vwhdg| vwdwh lq shulrg wzr1 Dv lq wkh suhylrxv vhfwlrq
zh ghqrwh wkh shufhqwdjh ghyldwlrq ehwzhhq wkh qhz vwhdg| vwdwh dqg wkh ruljlqdo v|p0
phwulf vwhdg| vwdwh e| e%1 Diwhu wkh prqh| vkrfn dw wkh ehjlqqlqj ri shulrg rqh/ djhqwv
dgmxvw wkhlu qhw lqwhuqdwlrqdo erqg kroglqjv � lpphgldwho|1 Iurp shulrg wzr rqzdugv
doo yduldeohv vwd| frqvwdqw1 Erqg kroglqjv gr qrw fkdqjh iurp shulrg rqh wr shulrg wzr
ehfdxvh djhqwv krog wkhlu qhw zhdowk frqvwdqw15 Dq| vwhdg| vwdwh ri wkh hfrqrp| lv ixoo|
fkdudfwhulvhg e| wkh prqh| vxsso| dqg wkh lqwhuqdwlrqdo erqg kroglqjv +wkh rqo| uhdo
vwdwh yduldeohv,1 Wkhuhiruh/ wkh vwhdg| vwdwh iurp shulrg wzr rqzdugv lv wkh vdph dv wkh
vwhdg| vwdwh xqghu  h{leoh sulfhv li

+4, wkh prqh| vxsso| fkdqjhv lq wkh vdph zd|/ dqg
+5, wkh erqg kroglqjv duh h{rjhqrxvo| fkdqjhg wr wkh ohyhov wkdw hqgrjhqrxvo| dulvh

xqghu sulfh vwlfnlqhvv1
Li rqh nqrzv wkh prqh| vkrfn dqg wkh hqgrjhqrxv uhglvwulexwlrq ri erqgv/ wkh fkdqjh

lq shulrg wzr fdq eh ixoo| fkdudfwhulvhg e| wkh orqj0uxq uhodwlrqvklsv lq Sursrvlwlrq 61
Ehfdxvh ri lqwhuwhpsrudo qdwxuh ri wkh prgho/ vroylqj iru wkh vkruw0uxq lqyroyhv dovr

wkh orqj0uxq fkdqjhv lq wkh yduldeohv frqvxpswlrq 	S/ wkh sulfh lqgh{ 	R� dqg wkh lqwhuhvw
udwh 	o1 Wkh prqh| ghpdqg ghshqgv rq ixwxuh sulfh ohyhov dqg djhqwv zdqw wr vprrwk wkhlu
frqvxpswlrq sdwk1 Wr ghwhuplqh wkh vkruw0uxq fkdqjhv zh zloo khqfh qhhg lq dgglwlrq
wr wkh htxdwlrqv lq Ohppd 6 wkh orqj0uxq exgjhw frqvwudlqw dqg wkh olqhdulvhg orqj0uxq
prqh| ghpdqg htxdwlrq iurp Ohppd 51

Ohppd 6 Iru d jlyhq irup ri sulfh2zdjh vwlfnlqhvv wkh orj0olqhdul}hg v|vwhp ri htxdwlrqv
durxqg wkh v|pphwulf vwhdg| vwdwh zlwk � ' f lv jlyhq e|
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5Xqolnh Revwihog dqg Urjr� +4<<8, zh gh�qh Ew dv wkh idfh ydoxh ri wkh erqg1 Revwihog dqg Urjr�
+4<<8, ghqrwh wkh erqg sulfh e| Iw1 Lq wkhlu irupxodwlrq Iw zrxog mxps wzlfh vlqfh wkh lqwhuhvw sdlg rxw
lq shulrg 5 gl�huv iurp wkh vwhdg| vwdwh lqwhuhvw sd|phqwv1 Qhyhuwkhohvv/ orj0olqhdulvdwlrq durxqg �I @ 3

pdnhv wkh gl�huhqfh ri wkh lqwhuhvw sd|phqwv lq wkh �uvw wzr vwhdg| vwdwh shulrgv ri vhfrqg rughu1 Khqfh/
lw grhv qrw hqwhu wkh fdofxodwlrqv lq Revwihog dqg Urjr� +4<<8,1
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+jrrgv ghpdqg iru krph dqg iruhljq pdunhw,/

:1 	u� ' ?	u�� n E� � ?�	u�s +wrwdo oderxu ghpdqg,/

;1 +oderxu ghpdqg htxdwlrqv duh uhsodfhg e| htxdwlrqv zklfk ydu| zlwk wkh irup ri

sulfh vwlfnlqhvv,1

Wkh oderxu ghpdqg htxdwlrq lq ohppd 5 lv uhsodfhg e| 	R�E�� ' 	R�Es� ' f lq wkh fdvh

ri vwlfn| uhwdlo sulfhv1 Xqghu voxjjlvk zkrohvdoh sulfhv/ l1h1 zkhq sulfhv duh vwlfn| lq wkh

surgxfhuv* fxuuhqf|/ wkh dgglwlrqdo htxdwlrq lv jlyhq e| 	R�E�� ' 	Rs Es� ' f1 Vlploduo|/ li
zdjhv duh vwlfn|/ lw lv jlyhq e| 	�� ' 	�s ' f1

Wkh oderxu ghpdqg htxdwlrq dovr ydulhv ghshqglqj rq wkh irup ri sulfh vwlfnlqhvv1

Zlwk erwk irupv ri sulfh vwlfnlqhvv/ wkh prqrsrolvwv dozd|v vxsso| wkh jrrgv ghpdqg

dv orqj dv wkh| hduq d srvlwlyh pdun xs1 Wkh prqrsrolvwv qhhg qrw eh frqfhuqhg wkdw

dgglwlrqdo vxsso| uhgxfhv wkh sulfh1 Wkh oderxu ghpdqg/ wkhuhiruh/ uhvxowv gluhfwo| iurp

wkh jrrgv ghpdqg htxdwlrq1 Lq wkh fdvh ri vwlfn| sulfhv/ wkh oderxu ghpdqg lv ghwhuplqhg

e| wkh oderxu vxsso| dw wklv �{hg zdjh1

Qrwh wkdw wkh exgjhw frqvwudlqw lq wkh vkruw0uxq gl�huv iurp wkh orqj0uxq exgjhw

frqvwudlqw1 Il{lqj wkh sulfhv ru zdjhv ohdgv wr d whpsrudu| fkdqjh lq uhdo lqfrph zklfk

djhqwv vprrwk e| vdylqj ru glvvdylqj lq wkh lqwhuqdwlrqdo erqg pdunhw1

Ehiruh zh jr rq wr Vhfwlrqv 714 0 716 wr h{solflwo| dqdo|vh wkh h�hfw ri prqhwdu| vkrfnv

xqghu wkh wkuhh irupv ri sulfh vwlfnlqhvv/ zh ghulyh vrph txdolwdwlyh uhvxow1

Wkh qrplqdo lqwhuhvw udwhv duh wkh vdph lq shulrg rqh uhjdugohvv ri wkh irup ri sulfh

vwlfnlqhvv1 Ohppd 7 dovr vkrzv wkdw wkh lq dwlrq udwh iurp shulrg rqh wr shulrg wzr kdv

wr eh wkh vdph lq erwk frxqwulhv1

Ohppd 7 Erwk frxqwulhv dozd|v idfh wkh vdph h{ dqwh qrplqdo lqwhuhvw udwh �� ' �s 1
Ixuwkhupruh/ wkh| h{shulhqfh wkh vdph lq dwlrq udwhv ehwzhhq shulrg rqh dqg shulrg wzr1
Wkxv�eR� � 	R�

�
'

�eRs � 	Rs
�
1

Surri1 Lq wkh vwhdg| vwdwh/ wkh qrplqdo lqwhuhvw udwh frlqflghv zlwk wkh uhdo lqwhuhvw

udwh1 Erwk frxqwulhv dozd|v idfh wkh vdph uhdo lqwhuhvw udwh1 Wklv lv dovr wuxh lq wkh vkrfn

shulrg1 Khqfh/ wdnlqj wkh gl�huhqfh ehwzhhq wkh krph dqg iruhljq frqvxpswlrq Hxohu

htxdwlrqv/ zh frqfoxgh wkdw wkh frqvxpswlrq gl�huhqwldov duh frqvwdqw lq wlph1 Wkxv lw

lv e
�

�

�

e
�

s

' 	��
�

	�s 1

Vxewudfwlqj wkh gl�huhqfh ri wkh krph dqg iruhljq orqj0uxq prqh| ghpdqgv iurp wkh

vkruw0whup prqh| ghpdqg gl�huhqwldo/ zh �qg wkdw wkh vkruw0uxq gl�huhqwldo ri qrplqdo

lqwhuhvw udwhv lv jlyhq e|

	=� � 	=s ' E� n B�
k�
	R� � 	Rs

�
�

�eR� � eRs�l1
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Jlyhq wkh gh�qlwlrq ri wkh qrplqdo lqwhuhvw udwh/ wkh gl�huhqwldo ri lqwhuhvw udwh fkdqjhv

lv jlyhq e|
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�
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�eR� � eRs�l1
D frpsdulvrq ri wkh odvw wzr htxdwlrqv jlyhv wkh uhvxow1�

Vlqfh uhdo lqwhuhvw udwhv duh wkh vdph lq erwk frxqwulhv/ wkh udwlr ri wkh krph wr iruhljq

frqvxpswlrq ohyhov ��|

�
s
|

lv wkh vdph lq wkh vkruw0uxq dqg lq wkh orqj0uxq1 Wkh vdph lv wuxh

iru wkh udwlr ri prqh| vxssolhv ��
|

�
s
|

1 Ohppd 7 looxvwudwhv wkdw erwk frxqwulhv h{shulhqfh

wkh vdph sulfh fkdqjhv iurp shulrg rqh wr shulrg wzr1 Vxssrvh wklv zhuh qrw wkh fdvh dqg
lq dwlrq zhuh kljkhu dw krph wkdq deurdg1 Wklv zrxog d�hfw wkh prqh| htxloleulxp erwk
lq wkh vkruw0uxq dqg lq wkh orqj0uxq1 Rq wkh rqh kdqg/ wkh vkruw0uxq prqh| ghpdqg dw
krph zrxog eh ghsuhvvhg uhodwlyh wr wkh iruhljq rqh gxh wr wkh kljkhu rssruwxqlw| frvwv ri
prqh| kroglqj1 Rq wkh rwkhu kdqg/ lq dwlrq zrxog lqfuhdvh wkh sulfh ohyho lq shulrg wzr1
Wklv orvv lq wkh ydoxh ri prqh| ohdgv wr d kljkhu qrplqdo prqh| kroglqj lq wkh orqj0uxq1
Wkh surri ri Ohppd 7 vkrzv wkdw wkhvh wzr rssrvlqj h�hfwv fdq rqo| eh uhfrqflohg zlwk
wkh frqvwdqw uhodwlyh frqvxpswlrq dqg prqh| udwlrv li wkh lq dwlrq iurp shulrg rqh wr
shulrg wzr lv wkh vdph lq erwk frxqwulhv1

Wkh qh{w ohppd dqdo|vhv zkhwkhu SSS/ zklfk krogv xqghu  h{leoh sulfhv/ vwloo dssolhv
zkhq sulfh vwlfnlqhvv lv dvvxphg1

Ohppd 8 Lq wkh orqj0uxq/ sxufkdvlqj srzhu sdulw| +R� ' .Rs , krogv xqghu dq| irup ri
sulfh vwlfnlqhvv1 Lq wkh vkruw0uxq/ lw vwloo krogv xqghu vwlfn| zkrohvdoh sulfhv dqg xqghu
vwlfn| zdjhv exw qrw xqghu vwlfn| uhwdlo sulfhv1

Surri1 Lq wkh orqj0uxq/ �upv fdq dgmxvw wkhlu sulfhv dqg wkh uhvxow wkdw SSS krogv
xqghu  h{leoh sulfhv dssolhv +Ohppd 4,1 Li sulfhv duh qrw  h{leoh/ wkh �uvw rughu frqglwlrq
ehfrphv luuhohydqw lq wkh vkruw0whup1 Qhyhuwkhohvv/ lw lv wuxh wkdw SSS krogv xqghu vwlfn|
zkrohvdoh sulfhv1 Wkh dujxphqw lv dv iroorzv1 SSS krogv lq wkh lqlwldo vwhdg| vwdwh ehfdxvh
sulfhv dqg zdjhv duh  h{leoh1 Lq wkh vkrfn shulrg/ wkh uhodwlyh sulfh ri wkh vdph jrrgv
lq wkh krph dqg wkh iruhljq pdunhw pryhv rqo| zlwk wkh h{fkdqjh udwh1 Khqfh/ wkh qr
duelwudjh frqglwlrq frqwlqxhv wr krog iru hdfk jrrg dqg/ wkhuhiruh/ dovr iru wkh sulfh ohyhov1

Wklv lv reylrxvo| qrw wuxh xqghu �{hg uhwdlo sulfhv ehfdxvh wkh h{fkdqjh udwh pryhv
lq wkh vkrfn shulrg + 	. 9' f,1 Lw lv lqwxlwlyho| hdv| wr xqghuvwdqg zk| wkh h{fkdqjh mxpsv
xqghu vwlfn| uhwdlo sulfhv1 Xqghu vwlfn| uhwdlo sulfhv/ wkh sulfh ri frqvxpswlrq vwd|v
frqvwdqw lq wkh vkrfn shulrg1 Wkhuh lv qr vxevwlwxwlrq ehwzhhq krph dqg iruhljq jrrgv1
Khqfh/ surgxfwlrq lv wkh vdph lq erwk frxqwulhv1 Qrz/ vxssrvh wkh h{fkdqjh udwh zrxog
qrw pryh1 Wklv zrxog lpso| wkdw krph dqg iruhljq djhqwv kdyh wkh vdph uhdo lqfrph
dqg/ wkhuhiruh/ wkhuh lv qr lqwhuqdwlrqdo eruurzlqj1 Frqvhtxhqwo|/ wkh| erwk frqvxph
wkh vdph dprxqw1 Erwk dovr idfh wkh vdph qrplqdo lqwhuhvw udwhv +Ohppd 7,1 Jlyhq doo
wkhvh v|pphwulhv/ wkh| zrxog ghpdqg wkh vdph dprxqw ri uhdo prqh|1 Wklv fdqqrw eh
dq htxloleulxp ehfdxvh wkh prqh| vxsso| gl�huv1 +Iru dq h{solflw surri vhh Sursrvlwlrq
9,1�
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Wkhvh wzr ohppdv doorz xv wr vkrz wkdw zkhwkhu lqwhuhvw udwh sdulw| krogv dqg wkh
h{fkdqjh udwh ryhuvkrrwv ghshqgv rq wkh sulfh vwlfnlqhvv dvvxphg16

Sursrvlwlrq 7 Xqfryhuhg qrplqdo lqwhuhvw udwh sdulw| krogv xqghu vwlfn| zkrohvdoh sulfhv

dqg vwlfn| zdjhv exw lv ylrodwhg xqghu vwlfn| uhwdlo sulfhv1

Surri1 Wkh orj0olqhdulvhg lqwhuhvw udwh sdulw| +�n �
�

|
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� n �

s

|
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, lq wkh vkrfn shulrg

lv jlyhq e|
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Jlyhq wkh gh�qlwlrq ri wkh qrplqdo lqwhuhvw udwh/ wkh gl�huhqwldo ri lqwhuhvw udwh fkdqjhv
lv jlyhq e|
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Xqghu vwlfn| zkroh vdoh dqg vwlfn| zdjhv/ zh uhsodfh wkh sulfh gl�huhqwldov e| wkh
h{fkdqjh udwh fkdqjhv ehfdxvh SSS krogv +Ohppd 4 dqg 8,1 Wklv suryhv wkh �uvw sduw ri
wkh sursrvlwlrq1

Xqghu vwlfn| uhwdlo sulfhv/ wkh qrplqdo lqwhuhvw udwh gl�huhqwldo fdq eh zulwwhq dv

	=� � 	=s '
E�nB�

B

ke.l
/ vlqfh SSS lv ydolg lq wkh orqj0uxq1

Wklv vkrzv wkdw lqwhuhvw sdulw| zrxog rqo| krog li wkh h{fkdqjh udwh grhv qrw fkdqjh lq
wkh �uvw shulrg + 	. ' f,1 Wklv lv qrw wkh fdvh dv wkh surri ri wkh suhylrxv ohppd vkrzv1�

Sursrvlwlrq 8 Zkloh wkh h{fkdqjh udwh ryhuvkrrwv lwv orqj0uxq ydoxh xqghu vwlfn| uhwdlo

sulfhv/ lw lpphgldwho| uhdfkhv lwv qhz vwhdg| vwdwh ydoxh xqghu vwlfn| zkrohvdoh sulfhv dv

zhoo dv xqghu vwlfn| zdjhv1

Surri1 Vlqfh wkh lqwhuhvw udwh sdulw| krogv xqghu vwlfn| zkrohvdoh sulfhv dqg zdjhv
+Sursrvlwlrq 7, dqg wkh qrplqdo lqwhuhvw udwhv duh wkh vdph +Ohppd 7,/ lw pxvw eh wuxh

wkdw lq wkhvh fdvhv e. ' 	.1
Iurp wkh surri ri Ohppd 8 iru vwlfn| uhwdlo sulfhv/ zh nqrz wkdw wkh h{fkdqjh udwh

mxpsv lq wkh vkrfn shulrg + 	. 9' f,1 Dgglwlrqdoo|/ zh nqrz wkdw wkh qrplqdo lqwhuhvw udwh
gl�huhqwldo dqg wkh orqj0uxq h{fkdqjh udwh lv jlyhq e| +Ohppd 7/ Sursrvlwlrq 7,

f ' 	=� � 	=s '
E�nB�

B

ke.l
1

Wkh orqj0uxq h{fkdqjh udwh frlqflghv zlwk wkh lqlwldo h{fkdqjh udwh1 Wklv frpsohwhv
wkh surri1�

Lqwxlwlyho|/ xqghu vwlfn| uhwdlo sulfhv wkh h{fkdqjh udwh kdv wr uhwxuq wr lwv ruljlqdo
ohyho vlqfh SSS krogv lq erwk vwhdg| vwdwhv dqg lq dwlrq iurp shulrg }hur wr shulrg wzr
lv wkh vdph lq erwk frxqwulhv1 Iurp shulrg }hur wr shulrg rqh/ lq dwlrq lv }hur gxh wr
uhwdlo sulfh vwlfnlqhvv1 Ohppd 7 vkrzv wkdw erwk frxqwulhv h{shulhqfh wkh vdph lq dwlrq

6Ehwwv dqg Ghyhuhx{ +4<<9, dovr frqvlghu d prgho lq zklfk �upv sulfh glvfulplqdwh ehwzhhq krph
dqg iruhljq pdunhwv1 Krzhyhu/ wkhlu prgho lv gh idfwr vwdwlf vlqfh wkh| gr qrw doorz iru lqwhuqdwlrqdo
erqg wudglqj1 Wkh| �qg d rqh0r� mxps lq wkh h{fkdqjh udwh exw qr ryhuvkrrwlqj1 Wkh lqfuhdvh lq wkh
h{fkdqjh udwh h{fhhgv wkh rqh lq Revwihog dqg Urjr� +4<<8,1 Wkh dxwkruv fodlp wkdw wkh gl�huhqfh lv
gxh wr sulflqj wr pdunhw zkloh zh vkrz wkdw lw lv gxh wr gl�huhqw irupv ri sulfh vwlfnlqhvv1
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udwh iurp shulrg rqh wr shulrg wzr1

Lq wkh iroorzlqj wkuhh vxevhfwlrqv zh dqdo|vh wkh g|qdplfv ri wkh prgho lq pruh ghwdlo
dvvxplqj lq wxuq rqh ri wkh wkuhh sulfhv wr eh vwlfn|1

714 Vwlfn| uhwdlo sulfhv

Lq wklv vxevhfwlrq zh dvvxph wkdw sulfhv duh vwlfn| lq wkh frqvxphuv* fxuuhqf| +	R�E�� '
	RsE�� ' 	RsEs � ' 	R�Es� ' f,1 Wkhvh irxu htxdwlrq wrjhwkhu zlwk Ohppd 6 doorz xv wr
fdofxodwh h{solflwo| wkh g|qdplfv ri wkh wzr frxqwulhv* hfrqrplhv li rqh ru erwk ri wkhp
h{sdqg wkhlu prqh| vxsso|1 Vshfl�fdoo|/ zh fdq dqdo|vh vslooryhuv ri rqh frxqwu|*v prqh|
h{sdqvlrq rq surgxfwlrq dqg frqvxpswlrq deurdg1

Sursrvlwlrq 9 Xqghu vwlfn| uhwdlo sulfhv/ prqh| vxsso| vkrfnv jlyh ulvh wr dq hqgrjhqrxv

fkdqjh lq lqwhuqdwlrqdo qhw erqg kroglqjv jlyhq e|
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Fkdqjhv lq hdfk frxqwu|*v frqvxpswlrq/ surgxfwlrq/ h{fkdqjh udwhv dqg whupv ri wudgh

duh jlyhq e|
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Surri1 vhh dqqh{1�
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Wr judvs wkh lqwxlwlrq pruh hdvlo|/ ohw xv frqvlghu wkh vshfldo fdvh wkdw wkhuh lv d prqh|
h{sdqvlrq dw krph zkloh wkh iruhljqhuv nhhs wkhlu prqh| vxsso| frqvwdqw1

Prqh| kroglqj dqg frqvxpswlrq dw krph lqfuhdvh e| wkh vdph ghjuhh vlqfh frqvxphuv*
suhihuhqfhv duh krprwkhwlf ehwzhhq uhdo prqh| kroglqj dqg frqvxpswlrq1 Qrwh wkh uhod0
wlyh sulfh ehwzhhq uhdo prqh| dqg frqvxpswlrq lv htxdo wr rqh e| gh�qlwlrq1 Frqvxphuv
gr qrw vxevwlwxwh ehwzhhq gl�huhqw surgxfwv vlqfh wkh uhwdlo sulfhv vwd| wkh vdph1 Wkh
dgglwlrqdo lqfrph zklfk lv qhfhvvdu| wr d�rug wkh kljkhu frqvxpswlrq frphv iurp wzr
vrxufhv1 Iluvw/ d srvlwlyh prqh| vkrfn uhgxfhv uhdo sulfhv1 Dw orzhu uhdo sulfhv/ frqvxphuv
ghpdqg pruh jrrgv dqg surgxfhuv/ kdylqj orvw wkhlu sulfh vhwwlqj srzhu/ duh zloolqj wr
phhw wkh ghpdqg1 Wklv ohdgv wr orzhu ghdgzhljkw orvvhv dqg kljkhu frqvxphu vxusoxv1
Vhfrqg/ wkh h{fkdqjh udwh mxps doorzv grphvwlf h{sruwhuv wr hduq pruh iurp wkhlu h{0
sruwv1 Wkh| vhoo wkhlu surgxfwv dw wkh vdph iruhljq uhwdlo sulfh dqg frqyhuw wkh uhyhqxhv
lqwr wkh krph fxuuhqf| dw d pruh idyrxudeoh h{fkdqjh udwh1 Wkhlu lqfrph lqfuhdvhv lq
uhdo whupv vlqfh wkh grphvwlf frqvxphu sulfhv gr qrw fkdqjh1

D prqh| vkrfn dw krph d�hfwv wkh iruhljq hfrqrp| dv zhoo1 Zkhuhdv wkh uhgxfwlrq ri
prqrsrolvwlf glvwruwlrqv jhqhudwhv vrph dgglwlrqdo frqvxphu vxusoxv/ wkh vhfrqg vrxufh ri
lqfrph lv mxvw d uhglvwulexwlrq iurp iruhljq frqvxphuv wr krph frqvxphuv1 Iru iruhljqhuv/
zkr h{sruw wr wkh krph frxqwu|/ dq lqfuhdvh lq wkh h{fkdqjh udwh uhgxfhv wkhlu uhwxuqv
lq wkh iruhljq fxuuhqf|1 Frqvxphuv lq wkh krph frxqwu| gr qrw rqo| ghpdqg pruh krph0
surgxfhg jrrgv exw dovr pruh iruhljq pdgh surgxfwv +e| wkh vdph ghjuhh,1 Wkh| gr qrw
vxevwlwxwh ehwzhhq krph0pdgh jrrgv dqg lpsruwhg jrrgv vlqfh wkh uhwdlo sulfhv duh �{hg1
Kljkhu ghpdqg iru iruhljq jrrgv frpelqhg zlwk vwlfn| sulfhv uhgxfhv wkh prqrsrolvwlf
ghdgzhljkw orvv deurdg dv zhoo1 Frqvhtxhqwo|/ surgxfwlrq lqfuhdvhv deurdg wrr1 Wkh
shufhqwdjh lqfuhdvh lq surgxfwlrq lv wkh vdph lq erwk frxqwulhv1 Wklv lv gxh wr wkh
devhqfh ri vxevwlwxwlrq ehwzhhq wkh jrrgv1 Pruh surgxfwlrq dw krph dqg deurdg pljkw
vxjjhvw kljkhu lqfrph iru iruhljqhu wrr1 Krzhyhu/ dv lqglfdwhg deryh/ wkh odujh mxps
lq wkh h{fkdqjh udwh glplqlvkhv wkhlu uhdo uhyhqxhv iurp h{sruwlqj wr wkh krph frxqwu|1
Wkhlu h{sruwv phdvxuhg lq whupv ri wkh qxpehu ri jrrgv lqfuhdvhv exw wkhlu uhyhqxhv lq
wkhlu rzq iruhljq fxuuhqf| ghfolqh1 Wklv uhglvwulexwlrqdo h�hfw pdnhv wkh iruhljqhuv zruvh
r�1 Lq htxloleulxp wkh| kdyh wr zrun kdughu lq rughu wr h{sruw pruh jrrgv exw wkhlu uhdo
uhyhqxhv ghfolqh1 Lq vxppdu|/ dq xqh{shfwhg prqh| h{sdqvlrq dw krph lv ehqh�fldo iru
krph flwl}hqv exw lw uhgxfhv zhoiduh iru iruhljqhuv1 Wkhuhiruh/ lq d zruog zlwk vwlfn| uhwdlo
sulfhv/ d fhqwudo edqn dozd|v kdv dq lqfhqwlyh wr lqfuhdvh prqh| vxsso|17 Wklv h{sodlqv wkh
zhoo nqrzq vwudwhj| �ehjjdu wk| qhljkerxu� frqgxfwhg e| pdq| lqgxvwuldolvhg frxqwulhv
lq wkh ehjlqqlqj ri wklv fhqwxu|1 Doo frxqwulhv lqfuhdvhg wkhlu prqh| edvh lq rughu wr
sur�w iurp wkh rwkhuv +Qxunvh 4<77,1

Wkh ehwwhu r� krph flwl}hqv wu| wr vprrwk wkhlu dgglwlrqdo lqfrph dqg/ wkhuhiruh/
ex| erqgv iurp iruhljqhuv dw d orz uhdo lqwhuhvw udwh1 Wklv doorzv iruhljqhuv wr nhhs
wkhlu frqvxpswlrq frqvwdqw1 Iurp shulrg wzr rqzdugv wkh sulfhv dgmxvw dqg/ khqfh/ hdfk
prqrsrolvw zloo uhvwudlq lwv rxwsxw lq rughu wr dfklhyh kljkhu sulfhv1 Wkh wudgh edodqfh
vxusoxv ri wkh krph frxqwu| lq shulrg rqh ohdgv wr d wudgh edodqfh gh�flw iurp shulrg wzr
rqzdugv vlqfh iruhljqhuv kdyh wr sd| lqwhuhvw iru wkh eruurzhg dprxqw1 Frqvhtxhqwo|/

7Qrwh wkdw wklv h�hfw lv plwljdwhg li djhqwv h{shfw wkh fhqwudo edqn wr lqfuhdvh wkh prqh| vxsso|1
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iruhljqhuv kdyh wr surgxfh pruh dqg frqvxph ohvv lq wkh orqj0uxq/ zkhuhdv krph flwl}hq
hqmr| orzhu surgxfwlrq dqg kljkhu frqvxpswlrq1

Uhgxfhg surgxfwlrq dw krph pdnhv krph0surgxfhg jrrgv uhodwlyho| pruh vfdufh dqg/
wkxv/ lpsuryhv wkh whupv ri wudgh iru wkh krph frxqwu| lq wkh orqj0uxq1 Wkh h{fkdqjh
udwh glvsod|v yhu| vwurqj vkruw0whup yrodwlolw|1 Lw mxpsv xs lq wkh vkruw0uxq exw frphv
edfn wr lwv ruljlqdo ohyho lq shulrg wzr1 Diwhu d prqh| h{sdqvlrq dw krph/ wkh fkdqjh lq
wkh h{fkdqjh udwh h{fhhgv wkh fkdqjh lq wkh prqh| vxsso|1 Lq rwkhu zrugv/ wkh h{fkdqjh
udwh lqfuhdvh lv odujhu wkdq lq wkh fdvh ri  h{leoh sulfhv1 Wklv ryhuvkrrwlqj lv lq olqh zlwk
wkh vhplqdo zrun ri Gruqexvfk +4<:9,1 Dqg lqghhg Gruqexvfk +4<:9, dovr dvvxphv vwlfn|
uhwdlo sulfhv1 Lq shulrg wzr wkh h{fkdqjh udwh erxqfhv edfn wr lwv ruljlqdo ohyho1 Wklv
vhhpv vxusulvlqj jlyhq wkh idfw wkdw wkh krph prqh| vxsso| lv kljkhu lq wkh qhz vwhdg|
vwdwh1 Vwlfn| sulfhv/ wkhuhiruh/ h{sodlq wkh h{fhvv yrodwlolw| revhuyhg iru h{fkdqjh udwhv1

715 Vwlfn| zkrohvdoh sulfhv

Zkhuhdv lq wkh iruphu vhfwlrq wkh sulfhv zhuh �{hg iru wkh frqvxphuv/ zlwk vwlfn| zkroh0
vdoh sulfhv wkh sulfhv duh �{hg lq wkh surgxfhu*v fxuuhqf|1 Mxvw olnh lq wkh odvw vhfwlrq/
hqwuhsuhqhxuv/ nqrzlqj wkdw wkh| kdyh qr lq xhqfh rq wkh sulfh/ duh kdss| wr phhw wkh
dgglwlrqdo ghpdqg1 Qhyhuwkhohvv/ wkh lpsolfdwlrqv ri prqhwdu| vkrfnv duh ixqgdphqwdoo|
gl�huhqw1 Vlplodu wr wkh fdvh ri vwlfn| uhwdlo sulfhv/ wkh oderxu ghpdqg lv uhsodfhg e| d
�{hg qrplqdo sulfhv lq surgxfhuv* fxuuhqf| +	R�E�� ' 	RsEs � ' f,1 Dv wkh surri ri Ohppd
8 vkrzv/ SSS krogv erwk iru wkh sulfh lqglfhv +	R� ' 	. n 	Rs , dqg iru lqglylgxdo jrrgv
sulfhv +	R�E�� ' 	. n 	RsE��c 	R�Es� ' 	. n 	Rs Es�,1 Wklv lpsolhv d yhu| gl�huhqw uhdfwlrq ri
wkh hfrqrp| wr d prqhwdu| vkrfn1

Sursrvlwlrq : Xqghu vwlfn| zkrohvdoh sulfhv prqh| vxsso| vkrfnv jlyh ulvh wr dq hq0
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lv vpdoohu wkdq lq wkh fdvh ri  h{leoh sulfhv1 Qrwh wkdw wkh kljkhu wkh hodvwlflw| ri vxe0
vwlwxwlrq ehwzhhq wkh jrrgv/ wkh vpdoohu lv wkh dgmxvwphqw lq wkh whupv ri wudgh wkurxjk
wkh h{fkdqjh udwh1

Hyhq wkrxjk zh gr qrw dvvxph wkh odz ri rqh sulfh/ vwlfn| zkrohvdoh sulfhv ohdg wr
vlplodu uhvxowv dv Revwihog dqg Urjr� +4<<8,1

716 Vwlfn| zdjhv

Wkh oderxu ghpdqg htxdwlrq lv uhsodfhg e| dq dvvxpswlrq ri �{hg zdjhv + 	��
' 	�

s
' f,1

Wkhvh htxdwlrqv wrjhwkhu zlwk Ohppd 6 doorz xv wr ghwhuplqh wkh g|qdplfv h{solflwo|1 Dv
xqghu vwlfn| zkrohvdoh sulfhv/ SSS krogv djdlq1 Lq frqwudvw wr wkh �{hg sulfhv vfhqdulrv
wkh vfdoh ri surgxfwlrq lv ghwhuplqhg e| wkh oderxu vxsso| udwkhu wkdq e| wkh jrrgv
ghpdqg1 Wklv kdv lpsruwdqw lpsolfdwlrqv vshfl�fdoo| iru wkh fxuuhqw dffrxqw g|qdplfv1

Sursrvlwlrq ; Xqghu vwlfn| zdjhv prqh| vxsso| vkrfnv jlyh ulvh wr dq hqgrjhqrxv
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Surri1 vhh dqqh{1�

Lqfuhdvlqj krph prqh| vxsso| fdxvhv xszdug sulfh suhvvxuh dw krph1 Gxh wr wkh
vwlfnlqhvv ri qrplqdo zdjhv/ kljkhu frqvxphu sulfhv uhvxow lq orzhu uhdo zdjhv1 Zrunhuv/
wkhuhiruh/ vxevwlwxwh frqvxpswlrq iru ohlvxuh dqg zrun ihzhu krxuv1 Wkh uhvxowlqj frqwudf0
wlrq lq wkh surgxfwlrq ri krph0pdgh surgxfwv kdv dw ohdvw wzr h�hfwv1 Iluvw/ lw uhgxfhv
wkh lqfrph iru krph flwl}hqv1 Lq h{shfwdwlrq ri kljkhu ixwxuh lqfrph/ wkh| wu| wr eruurz
iurp deurdg dqg/ wkhuhiruh/ sxvk xs wkh lqwhuhvw udwh1 Vhfrqg/ krph0surgxfhg jrrgv eh0
frph pruh h{shqvlyh1 Frqvxphuv vxevwlwxwh wkhp iru lpsruwhg iruhljq surgxfwv1 Pruh
ghpdqg iru iruhljq surgxfwv dqg/ khqfh/ iruhljq fxuuhqf| uhvxowv lq d kljkhu h{fkdqjh
udwh1

Wkrxjk d kljk h{fkdqjh udwh vkrxog pdnh lpsruwhg krph0surgxfhg jrrgv fkhdshu
deurdg/ wkh rssrvlwh kdsshqv ehfdxvh wkh sulfh R�E�� vn|urfnhwv1 Wkh fdofxodwlrqv ri
wkh whupv ri wudgh kljkoljkw wklv1 Frqvhtxhqwo|/ iruhljq frqvxphuv dovr vxevwlwxwh krph0
surgxfhg jrrgv zlwk iruhljq jrrgv1 Kljkhu ghpdqg iru wkhlu iruhljq surgxfwv dqg kljkhu
sulfhv iru wkh lpsruwhg jrrgv lqfuhdvhv wkhlu sulfh lqgh{ wrr1 Iruhljqhuv uhgxfh wkhlu
frqvxpswlrq lq idyrxu ri pruh vdylqjv1 Wkh| ohqg d odujhu dprxqw wr wkh krph flwl}hqv1
Wkh kljk uhdo lqwhuhvw udwhv lq shulrg rqh pdnhv lw zruwkzkloh iru wkhp wr uhgxfh wkhlu
frqvxpswlrq exw wr nhhs wkhlu surgxfwlrq frqvwdqw/ hyhq wkrxjk wkh uhdo zdjhv ghfolqh
deurdg wrr1

Iurp shulrg wzr rqzdugv/ iruhljqhuv zloo uhfhlyh lqwhuhvw sd|phqwv lq wkh irup ri
krph0surgxfhg jrrgv1 Wkhuhiruh/ lq wkh orqj0uxq surgxfwlrq dw krph kdv wr lqfuhdvh
zkhuhdv frqvxpswlrq ghfolqhv1 Wkh rssrvlwh lv wuxh deurdg1 Qrwh wkdw wkh vhwwlqj zlwk
vwlfn| zdjhv uhsolfdwhv wkh hpslulfdo uhjxodulw| nqrzq dv wkh M0fxuyh h�hfw1 Lw lv riwhq
fodlphg wkdw diwhu dq h{fkdqjh udwh dssuhfldwlrq wkh wudgh edodqfh ehfrphv qhjdwlyh iru d
zkloh ehiruh erxqflqj edfn dqg ohdglqj wr d orqj0uxq wudgh edodqfh vxusoxv1 Lq shulrg rqh
wkh h{fkdqjh udwh dqg wkh wudgh edodqfh duh qhjdwlyho| fruuhodwhg1 Krzhyhu/ wkh whupv ri
wudgh dqg wkh wudgh edodqfh duh srvlwlyho| fruuhodwhg1

8 Frpsdulqj gl�huhqw irupv ri sulfh vwlfnlqhvv

Wkh irupdo dqdo|vlv lq Vhfwlrq 7 ghprqvwudwhv wkdw gl�huhqw irupv ri sulfh vwlfnlqhvv ohdg
wr vwulnlqjo| gl�huhqw hfrqrplf rxwfrphv1 Lq wklv vhfwlrq zh frpsduh wkh lpsolfdwlrq ri d
prqhwdu| vkrfn iru wkh fdvh ri vwlfn| uhwdlo sulfhv/ vwlfn| zkrohvdoh sulfhv dqg vwlfn| zdjhv1
Hpslulfdo hylghqfh pljkw wkhq vxjjhvw zklfk irup ri vwlfnlqhvv vhhpv prvw sodxvleoh1

Zh uhvwulfw rxuvhoyhv wr wkh fdvh ri d srvlwlyh prqh| h{sdqvlrq lq wkh krph frxqwu|1
Gxh wr wkh v|pphwu| ehwzhhq erwk frxqwulhv/ wkh h�hfwv ri d srvlwlyh prqh| vxsso| vkrfn
deurdg zrxog pluuru wkh h�hfwv1 Vlploduo|/ d frqwudfwlrq ri wkh prqh| vxsso| ohdgv wr wkh
rssrvlwh h�hfwv1 Jlyhq gl�huhqw sulfh vwlfnlqhvv/ d prqhwdu| vkrfn grhv qrw rqo| d�hfw
qrplqdo yduldeohv gl�huhqwo| exw dovr d�hfwv uhdo yduldeohv dqg wkh zkroh g|qdplfv ri wkh
hfrqrp|1 Wkh iroorzlqj �jxuh looxvwudwhv wkh lpsxovh uhvsrqvh ixqfwlrqv wuljjhuhg e| dq
xqh{shfwhg prqh| h{sdqvlrq dw krph1

D prqhwdu| h{sdqvlrq xqghu vwlfn| uhwdlo sulfhv ohdgv wr pruh surgxfwlrq dw krph
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dv zhoo dv wr dq htxdo lqfuhdvh lq surgxfwlrq deurdg1 Wklv lv wkh fdvh vlqfh vwlfn| uhwdlo
sulfhv suhyhqw dq| vxevwlwxwlrq ehwzhhq krph dqg iruhljq jrrgv1 Zlwk vwlfn| zkrohvdoh
sulfhv krph0surgxfhg jrrgv ehfrph pruh h{shqvlyh uhodwlyh wr iruhljq0pdgh rqhv lq erwk
frxqwulhv1 Wkh uhvxowlqj vxevwlwxwlrq ohdgv wr d vkdus lqfuhdvh lq surgxfwlrq dw krph dqg
d uhgxfwlrq deurdg1

Wkh devroxwh ohyho ri surgxfwlrq lv qrw rqo| d�hfwhg e| wkh vxevwlwxwlrq h�hfw exw
dovr e| wkh uhdo lqfrph h�hfwv gxh wr wkh xqh{shfwhg prqh| h{sdqvlrq dw krph1 Lq
erwk fdvhv/ frqvxphuv sur�w iurp d uhgxfwlrq lq wkh prqrsrolvwlf glvwruwlrq gxh wr sulfh
vwlfnlqhvv1 Wkh fuxfldo glvwlqfwlrq ehwzhhq erwk vhwwlqjv lv wkdw zlwk vwlfn| uhwdlo sulfhv
wkh odujh vslnh lq wkh h{fkdqjh udwh errvwv krph flwl}hqv* uhyhqxh iurp h{sruwlqj jrrgv/
zkloh wkh frqvxphu sulfhv vwd| frqvwdqw1 Wklv lqfuhdvhv wkh uhdo lqfrph ri krph flwl}hqv
dw wkh h{shqvh ri wkh iruhljqhuv1 Zlwk vwlfn| zkrohvdoh sulfhv qrplqdo h{sruw uhyhqxhv
lqfuhdvh wrr/ exw vr gr wkh frqvxphu sulfhv iru wkh lpsruwdqw jrrgv1 Wklv h{sodlqv zk|
lq shulrg rqh frqvxpswlrq e| wkh krph flwl}hqv lqfuhdvhv pruh zkhq uhwdlo sulfhv duh
voxjjlvk1 Wkh| duh dovr deoh wr exlog xs d odujhu wudgh edodqfh vxusoxv xqghu vwlfn| uhwdlo
sulfhv1 Wklv jxdudqwhhv wkdw wkh orqj0uxq frqvxpswlrq ulvh dovr h{fhhgv wkh lqfuhdvh lq
wkh fdvh ri vwlfn| zkrohvdoh sulfhv1

Wkh vhfrqg urz ri judskv looxvwudwhv krz wkh prqhwdu| h{sdqvlrq vsloov ryhu wr wkh
iruhljq frxqwu|1 Lq wkh fdvh ri vwlfn| uhwdlo sulfhv/ iruhljq surgxfhuv phhw wkh lqfuhdvhg
krph ghpdqg1 Qhyhuwkhohvv/ wkhlu h{sruw uhyhqxh ghfolqhv lq wkhlu rzq iruhljq fxuuhqf|
vlqfh wkh h{fkdqjh udwh lqfuhdvhv1 Wkh prqh| h{sdqvlrq kdv d qhjdwlyh zhdowk lpsdfw wr
iruhljqhuv1 Vlqfh wkh lqwhuhvw udwh lv orzhu gxh wr kljkhu zruog surgxfwlrq/ iruhljqhuv vhoo
lqwhuqdwlrqdo erqgv lq rughu wr nhhs xs zlwk wkh frqvxpswlrq ohyho wkdw wkh| duh xvhg
wr1 Lq vkruw/ iruhljqhuv kdyh wr zrun kdughu/ ehfrph ghewruv dqg frqvhtxhqwo| frqvxph
ohvv lq wkh orqj0uxq1 Wkh cehjjdu wk| qhljkerxu* vwudwhj| lv vxuho| rswlpdo lq d vhwwlqj
zlwk voxjjlvk uhwdlo sulfhv1 Rq wkh rwkhu kdqg/ vwlfn| zkrohvdoh sulfhv doorz wkh iruhljqhuv
wr zrun ohvv dqg frqvxph pruh lq shulrg rqh1 Wkh| fdq hqmr| sduw ri wkh dgglwlrqdo
frqvxphu vxusoxv gxh wr uhgxfhg prqrsrolvwlf glvwruwlrqv1

Zkhuhdv wkh h�hfwv iru wkh wzr gl�huhqw irupv ri sulfh vwlfnlqhvv duh ghpdqg gulyhq/
wkh h�hfwv gxh wr vwlfn| zdjhv duh jryhuqhg e| wkh vxsso| vlgh1 Wkh hfrqrplf lpsolfdwlrqv
ri vwlfn| zdjhv duh lq vkdus frqwudvw wr wkh rxwfrphv ri wkh rwkhu wzr vhwwlqjv1 Dv rxwolqhg
lq Vhfwlrq 716/ d prqh| h{sdqvlrq dqg lwv uhvxowlqj sulfh lqfuhdvh ohdgv wr orzhu uhdo
zdjhv1 Zrunhuv zrun ohvv dqg surgxfwlrq ghfolqhv1 Frqvhtxhqwo|/ wkh| kdyh wr uhgxfh
wkhlu frqvxpswlrq lq wkh vkruw0uxq dqg lq wkh orqj0uxq1 Ihzhu krph0pdgh surgxfwv dqg/
wkxv/ kljkhu frqvxphu sulfhv uhgxfh frqvxpswlrq deurdg wrr1 Qhyhuwkhohvv/ iruhljqhuv
nhhs xs zlwk wkhlu surgxfwlrq vwlpxodwhg e| kljkhu lqwhuhvw udwhv1 Wkh| dfklhyh d fxuuhqw
dffrxqw vxusoxv zklfk ohdgv wr d orqj0uxq lqfuhdvh lq frqvxpswlrq1 Lqwhuhvwlqjo|/ wkh
fxuuhqw dffrxqw vxusoxv iru wkh iruhljqhuv lv h{dfwo| wkh vdph vl}h dv lq wkh fdvh ri vwlfn|
zkrohvdoh sulfhv zkhuh iruhljqhuv vx�hu d fxuuhqw dffrxqw gh�flw1

Lq doo wkuhh irupv ri sulfh voxjjlvkqhvv/ wkh vl}h ri wkh vslooryhuv h�hfwv ghshqgv rq wkh
vl}h ri wkh krph frxqwu|1 Wkh prgho suhglfwv wkdw vpdoohu frxqwulhv duh pruh yxoqhudeoh
wkdq odujhu frxqwulhv wr prqh| vxsso| vkrfnv ri qhljkerxulqj odujh frxqwulhv1

Krzhyhu/ wkh vl}h ri wkh frxqwulhv kdv krzhyhu qr lpsdfw rq wkh g|qdplfv ri wkh
h{fkdqjh udwh ru wkh whupv ri wudgh1 Wkh wklug urz ri judskv looxvwudwhv wkdw zlwk vwlfn|
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uhwdlo sulfhv/ wkh h{fkdqjh udwh vn|urfnhwv lq shulrg rqh dqg vxusulvlqjo| frphv edfn wr
lwv ruljlqdo ohyho lq shulrg wzr1 Iru wkh rwkhu wzr irupv ri vwlfnlqhvv/ wkh h{fkdqjh udwh
fkdqjhv rqo| rqfh1 Xqghu  h{leoh sulfhv dqg zdjhv/ wkh h{fkdqjh udwh pryhv e| wkh
vdph ghjuhh dv wkh prqh| vxsso| dqg wkh whupv ri wudgh duh qrw d�hfwhg1 Wkh whupv

ri wudgh
keR�E��� e. � eRs Es�l uhsuhvhqw wkh qxpehu ri iruhljq jrrgv rqh zrxog uhfhlyh

lq h{fkdqjh iru rqh krph0surgxfhg jrrg1 Vwlfn| zdjhv ohdg wr d odujhu h{fkdqjh udwh
pryhphqw wkdq vwlfn| zkrohvdoh sulfhv1 Wkh uhdvrq lv wkdw wkh h{fkdqjh udwh grhv qrw
rqo| dffrpprgdwh wkh uhodwlyh lqfuhdvh lq wkh prqh| vxssolhv exw/ vlqfh prqh| lv qrw
qhxwudo/ lw dovr khosv wkh whupv ri wudgh wr dgmxvw1 Lq wkh fdvh ri vwlfn| zkrohvdoh sulfhv
wkh whupv ri wudgh lqfuhdvh lq wkh orqj0uxq/ zkhuhdv wkh| ghfuhdvh xqghu vwlfn| zdjhv lq
wkh orqj0uxq1 Xqghu vwlfn| zkrohvdoh sulfhv/ wkh krph frxqwu| ehfrphv wkh qhw fuhglwru1
Lwv whupv ri wudgh kdyh wr ghwhulrudwh dqg wkh h{fkdqjh udwh mxpsv e| ohvv wkdq wkh prqh|
vxsso|1 Xqghu vwlfn| zdjhv/ wkh whupv ri wudgh kdyh wr pryh lq wkh krph frxqwu|*v idyrxu1
Wkh qrplqdo h{fkdqjh udwh mxpsv pruh wkdq wkh prqh| vxsso|1 Dq dowhuqdwlyh gh�qlwlrq
ri wkh whupv ri wudgh 0 zklfk phdvxuh wkh frpshwlwlyhqhvv ri grphvwlf surgxfwv deurdg 0
lv ehvw xqghuvwrrg e| wkh uhodwlyh vfduflw| ri wkh surgxfwv1 Khqfh/ wklv gh�qlwlrq iroorzv
lpphgldwho| iurp wkh surgxfwlrq dfwlylwlhv lq erwk frxqwulhv1 Erwk gh�qlwlrqv frlqflgh
rqo| dv orqj dv SSS krogv1 Zlwk �{hg uhwdlo sulfhv/ wklv lv qrw wkh fdvh lq shulrg rqh1

9 Frqfoxvlrq

Wkh pdlq phvvdjh ri wklv sdshu lv wkdw wkh irup ri sulfh vwlfnlqhvv pdwwhuv1 Jlyhq wkh
hpslulfdo uhjxodulwlhv olnh wkh ylrodwlrq ri SSS lq wkh vkruw0uxq dqg ri wkh xqfryhuhg
lqwhuhvw udwh sdulw| hwf1/ lw vhhpv sodxvleoh wkdw wkh vwlfnlqhvv ri uhwdlo sulfhv lv yhu|
lpsruwdqw1 Uhwdlo sulfh vwlfnlqhvv ohdgv wr wkh odujh vslooryhu h�hfwv dqg uhlqvwdwhv wkh
�ehjjdu wk| qhljkerxu� srolf|1 Wkh vwlfn| uhwdlo sulfh dqdo|vlv dovr vxjjhvwv wkdw wkhuh
vkrxog eh dq lqwhuqdwlrqdo frruglqdwlrq ri prqhwdu| srolf|1

Vrph ixuwkhu h{whqvlrqv duh ohiw iru ixwxuh uhvhdufk1 Lw zrxog eh lqwhuhvwlqj wr h{whqg
wkh dqdo|vlv wr d vhwwlqj zkhuh prqhwdu| vkrfnv rffxu zlwk srvlwlyh suredelolwlhv1 Dq
dqdo|vlv dorqj wkh olqhv ri Revwihog dqg Urjr� +4<<<, vhhpv surplvlqj1 Zh glg qrw fryhu
wkh fdvh ri dv|pphwulf irupv ri sulfh vwlfnlqhvv/ vxfk dv zkhq zkroh vdoh sulfhv duh vwlfn|
lq wkh krph frxqwu| zkloh deurdg uhwdlo sulfhv gr qrw dgmxvw1 Vrph lqwhuhvwlqj lqvljkwv
pljkw hphujh iurp vxfk dq dqdo|vlv1 Lqwurgxflqj surgxfwlylw| vkrfnv exqgohg zlwk d
fhuwdlq irup ri sulfh vwlfnlqhvv pljkw ohdg wr voljkwo| gl�huhqw uhvxowv/ hvshfldoo| zkhq wkh
prqhwdu| srolf| fdqqrw dgmxvw lpphgldwho| dqg odjv wkh surgxfwlylw| vkrfnv1 Dqrwkhu
zruwkzkloh h{whqvlrq zrxog eh wr �qg dq dssursuldwh hpslulfdo whvw wkdw doorzv xv wr
glvfulplqdwh ehwzhhq gl�huhqw irupv ri sulfh vwlfnlqhvv dqg wr hpslulfdoo| hvwlpdwh wkhlu
uhodwlyh lpsruwdqfh1
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D Dsshqgl{ D

D14 Surri ri Sursrvlwlrq 5

Ohw xv dvvxph wkdw oderxu dqg frqvxpswlrq duh lghqwlfdo lq wkh wzr frxqwulhv1 Wkh
frqvxpswlrq Hxohu htxdwlrq dv xvxdo ghwhuplqhv wkh uhdo lqwhuhvw udwh

o ' B1
Wkh exgjhw frqvwudlqw lq wkh v|pphwulf vwhdg| vwdwh lv jlyhq e|
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Wkh oderxu vxsso| htxdwlrq wrjhwkhu zlwk wkh pdun xs irupxod dqg wkh exgjhw frqvwudlqw

lpsolhv wkh vfdoh ri surgxfwlrq

u� '
t

�
V

�
2
43�
4

' us 1

Wkh prqh| ghpdqg htxdwlrq lv jlyhq e|

R� ' ��

�

�
u�

B

�nB

Glylglqj wklv e| wkh iruhljq htxlydohqw ohdgv wr

. ' R�

Rs
' R�E��

Rs Es�
' ��

�s 1

D15 Surri ri Sursrvlwlrq 6

Wdnlqj wkh gl�huhqfhv ri wkh olqhdulvhg htxdwlrqv ri krph dqg iruhljq yduldeohv doorzv xv
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Dgglqj wkh oderxu vxsso| ixqfwlrqv zhljkwhg e| wkh frxqwu| vl}h dqg xvlqj wkh sulfh
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D16 Surri iru vkruw0whup zruog fkdqjhv
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D17 Surri ri Sursrvlwlrq 9

Zh �uvw vxewudfw wkh iruhljq vkruw0whup htxloleulxp htxdwlrqv iurp wkhlu krph frxqwhu0
sduwv xvlqj Ohppd 61 Zh gr qrw lpsrvh vwlfn| uhwdlo sulfhv dw wklv vwdjh ehfdxvh zh zloo
xvh wkhvh htxdwlrqv lq wkh surriv iru vwlfn| zkrohvdoh sulfhv dqg vwlfn| zdjhv1 Wkhuhiruh/
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Zh fdq qrz ghulyh wkh vkruw0whup fkdqjh lq wkh h{fkdqjh udwh jlyhq wkh vkruw0whup
exgjhw frqvwudlqw 1

Kdylqj ghulyhg wkh gl�huhqfhv lq vkruw0uxq fkdqjhv deurdg dqg dw krph zh xvh wkh
fkdqjh lq zruog djjuhjdwhv/ jlyhq e| dqqh{ D16 wr fdofxodwh wkh fkdqjhv lq wkh lqglylgxdo
frxqwulhv1 Wkh phwkrgrorj| lv wkh vdph dv lq wkh surri ri Sursrvlwlrq 61�

D18 Surri ri Sursrvlwlrq :

Zh djdlq xvh wkh gl�huhqfhv ri wkh vkruw dqg orqj0uxq fkdqjhv ghulyhg dw wkh ehjlqqlqj
ri wkh surri iru vwlfn| uhwdlo sulfhv1 Xqghu vwlfn| zkrohvdoh sulfhv/ zh fdq pdnh xvh ri
wkh uhvxowv wkdw SSS dovr krogv lq wkh vkruw0uxq dqg wkdw wkh h{fkdqjh udwh lpphgldwho|

uhdfkhv lwv orqj0whup ydoxh + 	. ' e.,1
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fkdqjh lq zruog djjuhjdwhv/ jlyhq e| dqqh{ D16 wr fdofxodwh wkh fkdqjhv lq wkh lqglylgxdo
frxqwulhv1 Wkh phwkrgrorj| lv wkh vdph dv lq wkh surri ri Sursrvlwlrq 61�

D19 Surri ri Sursrvlwlrq ;

Zh djdlq xvh wkh gl�huhqfhv lq vkruw0whup fkdqjhv wkdw kdyh ehhq ghulyhg dw wkh ehjlqqlqj
ri wkh surri iru fkdqjhv xqghu vwlfn| uhwdlo sulfhv1 Mxvw olnh xqghu vwlfn| zkrohvdoh sulfhv/
zh fdq pdnh xvh ri wkh idfwv wkdw SSS krogv lq wkh vkruw0uxq dqg wkdw wkh h{fkdqjh udwh
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grhv qrw ryhuvkrrw +Sursrvlwlrq 8,1 Wkh fuxfldo gl�huhqfh xqghu vwlfn| zdjhv lv wkdw wkh
vfdoh ri surgxfwlrq lv ghwhuplqhg e| wkh oderxu vxsso| udwkhu wkdq e| wkh ghpdqg1
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Mxvw olnh lq wkh vwlfn| sulfh vfhqdulrv/ wkh orqj0whup fkdqjhv fdq qrz eh fdofxodwhg

xvlqj Sursrvlwlrq 61

Wkh fkdqjh lq wkh h{fkdqjh udwh fdq eh uhdg iurp wkh orqj0uxqprqh| ghpdqg htxdwlrq
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Kdylqj ghulyhg wkh gl�huhqfhv lq vkruw0uxq fkdqjhv deurdg dqg dw krph/ zh xvh wkh

fkdqjh lq zruog djjuhjdwhv/ jlyhq e| dqqh{ D16 wr fdofxodwh wkh fkdqjhv lq wkh lqglylgxdo

frxqwulhv1 Wkh phwkrgrorj| lv wkh vdph dv lq wkh surri ri Sursrvlwlrq 61�

Uhihuhqfhv

Edfnxv/ G1 N1/ S1 M1 Nhkrh/ dqg I1 H1 N|godqg +4<<7,= �G|qdplfv ri wkh Wudgh
Edodqfh dqg wkh Whupv ri Wudgh= Wkh M0FxuyhB/� Dphulfdq Hfrqrplf Uhylhz/ ;7+4,/
;7�4361

Ehwwv/ F1/ dqg P1 E1 Ghyhuhx{ +4<<9,= �Wkh H{fkdqjh Udwh lq d Prgho ri Sulflqj0
wr0Pdunhw/� Hxurshdq Hfrqrplf Uhylhz/ 73+Dsulo,/ 433:�43551

Fdq}rqhul/ P1 E1/ dqg S1 Plqirug +4<;9,= �Zkhq Lqwhuqdwlrqdo Srolf| Frruglqdwlrq
Pdwwhuv= Dq Hpslulfdo Dqdo|vlv/� FHSU Glvfxvvlrq Sdshu 44<1

Fodulgd/ U1 K1/ dqg M1 Jdol +4<<7,= �Vrxufhv ri Uhdo H{fkdqjh Udwh Ioxfwxdwlrqv=
Krz Lpsruwdqw duh Qrplqdo VkrfnvB/� Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf
Srolf|/ 74+Ghfhpehu,/ 4�891
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Gruqexvfk/ U1 +4<:9,= �H{shfwdwlrqv dqg H{fkdqjh Udwh G|qdplfv/� Mrxuqdo ri Sr0

olwlfdo Hfrqrp|/ ;7+Iheuxdu|,/ 474�4861

Hlfkhqedxp/ P1/ dqg F1 Hydqv +4<<8,= �Vrph Hpslulfdo Hylghqfh rq wkh H�hfwv ri
Prqhwdu| Srolf| Vkrfnv rq Uhdo H{fkdqjh Udwhv/� Txduwhuo| Mrxuqdo ri Hfrqrplfv/
443+Qryhpehu,/ <:8�433<1

Hqjho/ F1/ dqg M1 K1 Urjhuv +4<<9,= �KrzZlgh lv wkh ErughuB/� Dphulfdq Hfrqrplf

Uhylhz/ ;9+8,/ 4445�44581

Kdx/ K1 +4<<;,= �Uhdo H{fkdqjh Udwh Yrodwlolw| dqg Hfrqrplf Rshqhvv= Wkhru| dqg
Hylghqfh/� Plphr/ Sulqfhwrq Xqlyhuvlw|1

Pdqqlqj/ D1 +4<<8,= �Krz Gr Zh Nqrz Wkdw Uhdo Zdjhv Duh Wrr Kljk/� Txduwhuo|

Mrxuqdo ri Hfrqrplfv/ 443+7,/ 4444�44581

PfNleelq/ Z1 M1/ dqg M1 G1 Vdfkv +4<<4,= Joredo Olqndjhv= Pdfurhfrqrplf Lqwhugh0

shqghqfh dqg Frrshudwlrqv lq wkh Zruog Hfrqrp|1 Eurrnlqjv Lqvwlwxwlrq/ Zdvklqjwrq/
GF1

Phhvh/ U1 D1/ dqg N1 Urjrii +4<;6,= �Hpslulfdo H{fkdqjh Udwh Prghov ri wkh Vhyhq0
wlhv= Gr Wkh| Ilw Rxw ri Vdpsoh/� Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 47+Iheuxdu|,/
6�571

Pxqghoo/ U1 D1 +4<94,= �D Wkhru| ri Rswlpxp Fxuuhqf| Duhd/� Dphulfdq Hfrqrplf

Uhylhz/ 84+Vhswhpehu,/ 98:�9981

Pxqghoo/ U1 D1 +4<96,= �Fdslwdo Prelolw| dqg Vwdelol}dwlrq Srolf| Xqghu Il{hg dqg
Ioh{leoh H{fkdqjh Udwhv/� Fdqdgldq Mrxuqdo ri Hfrqrplfv dqg Srolwlfdo Vflhqfh/
5<+Pd|,/ 754�7641

Pxvvd/ P1 +4<:9,= �Wkh H{fkdqjh Udwh/ Wkh Edodqfh ri Sd|phqwv/ dqg Prqhwdu|
dqg Ilvfdo Srolf| xqghu d Uhjlph ri Frqwuroohg Iordwlqj/� Vfdqglqdyldq Mrxuqdo ri

Hfrqrplfv/ :;+Pd|,/ 55<�57;1

Pxvvd/ P1 +4<:<,= �Pdfurhfrqrplf Lqwhughshqghqfh dqg wkh H{fkdqjh Udwh Uhjlph/�
lq Lqwhuqdwlrqdo Hfrqrplf Srolf|/ hg1 e| U1 Gruqexvfk/ dqg M1 D1 Iuhqnho1 Wkh Mrkqv
Krsnlqv Xqlyhuvlw| Suhvv/ Edowlpruh/ Pdu|odqg1

Pxvvd/ P1 +4<;9,= �Qrplqdo H{fkdqjh Udwh Uhjlphv dqg wkh Ehkdylru ri Uhdo H{0
fkdqjh Udwhv= Hylghqfh dqg Lpsolfdwlrqv/� Fduqhjlh0Urfkhvwhu Vhulhv rq Sxeolf Srolf|/
58+Dxwxpq,/ 44:�5471

Qxunvh/ U1 +4<77,= Lqwhuqdwlrqdo Fxuuhqf| H{shulhqfh= Ohvvrqv ri wkh Lqwhuzdu Shulrg1
Ohdjxh ri Qdwlrqv/ Jhqhyd/ Vzlw}huodqg1

Revwihog/ P1/ dqg N1 Urjrii +4<<8,= �H{fkdqjh Udwh G|qdplfv Uhgx{/� Mrxuqdo ri
Srolwlfdo Hfrqrp|/ 436+64,/ 957�9931
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Revwihog/ P1/ dqg N1 Urjrii +4<<9,= Irxqgdwlrqv ri Lqwhuqdwlrqdo Pdfurhfrqrplfv1
PLW Suhvv/ Fdpeulgjh/ Pdvvdfkxvhwwv/ XVD1

Revwihog/ P1/ dqg N1 Urjrii +4<<<,= �H{fkdqjh Udwh Ulvn/� Plphr/ Sulqfhwrq

Xqlyhuvlw|1

Urjrii/ N1 +4<<9,= �Wkh Sxufkdvlqj Srzhu Sdulw| Sx}}oh/� Mrxuqdo ri Hfrqrplf Olw0

hudwxuh/ 67+Mxqh,/ 97:�99;1

Vwrfnpdq/ D1 F1 +4<;;,= �Vhfwrudo dqg Qdwlrqdo Djjuhjdwh Glvxuedqfhv wr Lq0
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