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Gh�qlqj dqg Phdvxulqj +H{wuhph, Sryhuw|�

Sdxo Pdnglvvl| Txhqwlq Zrgrq}

Pd| 5337

Devwudfw

Dq d{lrpdwlf dssurdfk lv xvhg wr sursrvh d phdvxuh ri h{wuhph sryhuw|

zklfk lv qrw rqo| pxowlglphqvlrqdo lq qdwxuh/ exw dovr uhfrjql}hv wkh idfw wkdw

wkhuh duh lqwhudfwlrq h�hfwv ehwzhhq gl�huhqw ghsulydwlrqv/ dqg wkdw wkh ohqjwk

ri wlph gxulqj zklfk ghsulydwlrqv duh ihow pd| dovr kdyh d qhjdwlyh lpsdfw rq

krxvhkrog zhoo0ehlqj1 Wkh sursrvhg gh�qlwlrq ri h{wuhph sryhuw| irupdol}hv

dq dssurdfk ghyhorshg e| Mrvhsk Zuhvlqvnl/ wkh irxqghu ri wkh Lqwhuqdwlrqdo

Pryhphqw DWG Irxuwk Zruog1

Nh|zrugv= Ghsulydwlrq/ Pxowlglphqvlrqdo Zhoiduh/ Fkurqlf Sryhuw|1

MHO Frghv= G;4/ G96/ L63/ R461

�Wkh rslqlrqv h{suhvvhg khuh duh wkrvh ri wkh dxwkruv dqg qhhg qrw uhsuhvhqw wkrvh ri wkh Zruog

Edqn/ lwv H{hfxwlyh Gluhfwruv/ ru wkh frxqwulhv wkh| uhsuhvhqw1 Wkh �uvw dxwkru ehql�wwhg iurp wkh

�qdqfldo vxssruw ri ITUVF dqg VVKUF1
| Gìsduwhphqw g*ìfrqrpltxh dqg JUDS/ Xqlyhuvlwì gh Vkhueurrnh/ 5833/ erxohydug gh

o*Xqlyhuvlwì/ Vkhueurrnh/ Txìehf/ Fdqdgd/ M4N 5U4> Hpdlo= sdxo1pdnglvvlCXVkhueurrnh1fd1
} DIWSP/ Zruog Edqn/ 4;4; K Vwuhhw/ QZ/ Zdvklqjwrq/ GF 53766/ XVD/ Hpdlo=

tzrgrqCzruogedqn1ruj1
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4 Lqwurgxfwlrq

Wklv sdshu xvhv dq d{lrpdwlf dssurdfk wr sursrvh d gh�qlwlrq ri h{wuhph sryhuw|

lqvsluhg e| wkh olih ri wkh yhu| srru/ dqg pruh suhflvho| e| wkh zulwlqjv rq h{wuhph

sryhuw| ri wkh Lqwhuqdwlrqdo Pryhphqw DWG Irxuwk Zruog +khuhdiwhu DWG,/ dqg lwv

irxqghu Mrvhsk Zuhvlqvnl41 Eruq srru/ Zuhvlqvnl ghyhorshg d olqh ri wkrxjkw � edvhg

lq sduw rq klv rzq shuvrqdo h{shulhqfh ri zkdw lw phdqw iru klp wr eh srru/ lq zklfk

h{wuhph sryhuw| lv frqfhlyhg dv d pxowlglphqvlrqdo skhqrphqrq zklfk fdq ohdg wr

ylrodwlrqv ri kxpdq uljkwv lq wkhlu lqglylvlelolw|1 Lq d ghwdlohg uhsruw suhsduhg iru wkh

Iuhqfk Hfrqrplf dqg Vrfldo Frxqflo/ Zuhvlqvnl +4<;:> vhh dovr Gh Jdxooh0Dqwkrqlr}/

4<<8, gh�qhg h{wuhph sryhuw| dv iroorzv=

�D odfn ri edvlf vhfxulw| lv wkh devhqfh ri rqh ru pruh idfwruv wkdw hqdeoh lqgl0

ylgxdov dqg idplolhv wr dvvxph edvlf uhvsrqvlelolwlhv dqg wr hqmr| ixqgdphqwdo uljkwv1

Vxfk d vlwxdwlrq pd| ehfrph pruh h{whqghg dqg ohdg wr pruh vhulrxv dqg shupdqhqw

frqvhtxhqfhv1 H{wuhph sryhuw| uhvxowv zkhq wkh odfn ri edvlf vhfxulw| vlpxowdqhrxvo|

d�hfwv vhyhudo dvshfwv ri shrsoh*v olyhv/ zkhq lw lv surorqjhg/ dqg zkhq lw vhyhuho|

frpsurplvhv shrsoh*v fkdqfhv ri uhjdlqlqj wkhlu uljkwv dqg ri uhdvvxplqj wkhlu uh0

vsrqvlelolwlhv lq wkh iruhvhhdeoh ixwxuh1�

Wklv gh�qlwlrq lv frpsoh{1 Zkloh lw hpskdvl}hv wkh frqwlqxlw| h{lvwlqj ehwzhhq

sryhuw| dqg h{wuhph sryhuw|/ lw dovr uholhv rq wkuhh pdlq uhihuhqfhv zklfk duh pruh

gluhfwo| uhodwhg wr h{wuhph sryhuw| +Zrgrq/ 4<<5/ 4<<6,1 Wkh �uvw uhihuhqfh lv wkdw ri

d odfn ri rqh ru vhyhudo edvlf vhfxulwlhv zklfk pd| kdyh d fxpxodwlyh lpsdfw dqg ohdg

wr dq lqvhfxulw| d�hfwlqj qhz glphqvlrqv lq d srru shuvrq*v ru krxvhkrog*v olih1 Wkh

vhfrqg uhihuhqfh lv wkdw ri wlph= h{wuhph sryhuw| lv dvvrfldwhg zlwk wkh shuvlvwhqfh

ri wklv lqvhfxulw| ryhu srvvleo| orqj shulrgv ri wlph1 Wkh wklug uhihuhqfh lv wkdw ri

wkh lqdelolw| ri wkh h{wuhph srru wr h{huflvh wkhlu +kxpdq, uljkwv dqg dvvxph wkhlu

4Mrvhsk Zuhvlqvnl +4<4704<;;, zdv d Iuhqfk Fdwkrolf sulhvw1 Kh irxqghg DWG lq 4<8: lq d

voxp qhdu Sdulv1 DWG lv d qrq0frqihvvlrqdo/ qrq0sur�w judvv0urrwv dqg dgyrfdf| rujdql}dwlrq dw

wkh ruljlq ri wkh Xqlwhg Qdwlrqv* Zruog gd| iru ryhufrplqj sryhuw| rq Rfwrehu 4:1 Wrgd|/ wkh

rujdql}dwlrq uxqv judvv0urrwv surmhfwv zlwk wkh yhu| srru lq derxw 58 ghyhorshg dqg ghyhorslqj

frxqwulhv1 DWG dovr dlpv wr uhsuhvhqw wkh yhu| srru lq qdwlrqdo dqg lqwhuqdwlrqdo irud1 Lw kdv

ehhq judqwhg frqvxowdwlyh vwdwxv 4 zlwk wkh Hfrqrplf dqg Vrfldo Frxqflo +HFRVRF, dw wkh Xqlwhg

Qdwlrqv1
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uhvsrqvlelolwlhv1 Dffruglqj wr Zuhvlqvnl/ eurdg0edvhg sxeolf srolflhv ghdolqj zlwk

wkh pdq| duhdv ri ghsulydwlrq ihow e| wkh yhu| srru zhuh qhhghg wr khos wkhp hphujh

iurp h{wuhph sryhuw|1 Pruhryhu/ Zuhvlqvnl eholhyhg wkdw wkh vrfldo h{foxvlrq lq

zklfk wkh yhu| srru olyh zdv dv ghwulphqwdo wr wkhlu zhoo0ehlqj dv wkhlu odfn ri edvlf

pdwhuldo vhfxulw| dqg lqfrph1

Rxu remhfwlyh lq wklv sdshu lv wr sursrvh d gh�qlwlrq ri h{wuhph sryhuw| zklfk

wdnhv lqwr dffrxqw wzr ri wkh wkuhh uhihuhqfhv phqwlrqhg deryh= d, wkh pxowlglphq0

vlrqdolw| ri sryhuw| dqg wkh srvvlelolw| ri lqwhudfwlrq h�hfwv ehwzhhq gl�huhqw ydulrxv

ghsulydwlrqv/ dqg e, wkh fkurqlf fkdudfwhu ri h{wuhph sryhuw|/ hvshfldoo| zlwk uh0

vshfw wr wkh idfw wkdw ghsulydwlrqv hqgxuhg iru orqj shulrgv ri wlph pd| eh hvshfldoo|

ghwulphqwdo wr wkh srru1 Zh zloo qrw ghdo zlwk wkh lvvxh ri wkh olqn ehwzhhq h{0

wuhph sryhuw|/ kxpdq uljkwv/ dqg vrfldo h{foxvlrq +iru d glvfxvvlrq ri wklv olqn/ vhh

Zuhvlqvnl/ 4<;</ dqg Zrgrq/ 5334,1

Frqvlghu �uvw wkh pxowlglphqvlrqdolw| ri sryhuw|1 Wkh idfw wkdw sryhuw| lv d

pxowlglphqvlrqdo skhqrphqrq lv qrz zlgho| uhfrjql}hg dprqj uhvhdufkhuv dqg vxe0

vwdqwldo zrun kdv jrqh lqwr wu|lqj wr gh�qh dqg phdvxuh wklv pxowlglphqvlrqdolw| xv0

lqj erwk krxvhkrog ohyho dqg djjuhjdwh gdwd +h1j1/ Vwuhhwhq/ 4<<8> Fkhol dqg Ohppl/

4<<8> Udydoolrq/ 4<<9> Fkdnudyduw|/ Pxnkhumhh/ dqg Udqdgh/ 4<<;> Erxujxljqrq dqg

Fkdnudyduw|/ 4<<</ 5336> Kluvfkehuj/ Pddvrxpl/ dqg Vorwwmh/ 5334> Wvxl/ 5335> Gxwwd/

Sdwwdqdln/ dqg \rqjvkhqj/ 5336/ Gxforv/ Vdkq dqg \rxqjhu/ 5336> vhh dovr pruh jhq0

hudoo| wkh fdsdelolwlhv0ixqfwlrqlqjv iudphzrun sursrvhg e| Vhq/ 4<;8/ dv zhoo dv wkh

odujh olwhudwxuh rq vrfldo h{foxvlrq lq Hxursh/ d uhfhqw h{dpsoh ri zklfk lv Dsrvsrul

dqg Ploodu/ 5336,51

D jhqhudo zd| wr frqfhswxdol}h pxowlglphqvlrqdo phdvxuhv ri sryhuw| dqg zhoo0

5Wkh pxowlglphqvlrqdolw| ri sryhuw| lv dovr uhfrjql}hg e| lqwhuqdwlrqdo rujdql}dwlrqv1 Zkloh

wkh Xqlwhg Qdwlrqv Ghyhorsphqw Surjudp kdv surprwhg pxowlglphqvlrqdo lqglfhv ri zhoo0ehlqj

iru vrph wlph lq lwv dqqxdo Kxpdq Ghyhorsphqw Uhsruwv/ wkh odwhvw Zruog Ghyhorsphqw Uhsruw

rq sryhuw| dovr hpskdvl}hg d eurdg dssurdfk wr gh�qlqj sryhuw|/ lq ghdolqj vlpxowdqhrxvo| zlwk

rssruwxqlw|/ vhfxulw|/ dqg hpsrzhuphqw +Zruog Edqn/ 5334,1 Qhyhuwkhohvv/ lq sudfwlfh/ prvw ri

wkh zrun rq �h{wuhph sryhuw|� fduulhg dw wkh Zruog Edqn vwloo uholhv lq sudfwlfh rq xqlglphqvlrqdo

lqfrph ru frqvxpswlrq0edvhg phdvxuhv/ zkhuhe| wkrvh zkr fdqqrw d�rug wkh frvw ri edvlf irrg

qhhgv duh fkdudfwhul}hg dv ehlqj h{wuhph srru/ zkloh wkrvh zkr fdq d�rug wkh frvw ri wkh irrg

qhfhvvdu| wr uhdfk qxwulwlrqdo uhtxluhphqwv/ exw fdqqrw d�rug erwk irrg dqg qrq0irrg edvlf qhhgv/

duh fkdudfwhul}hg dv ehlqj prghudwho| srru1
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ehlqj lv wr vwduw e| frqvlghulqj iru hdfk krxvhkrog d yhfwru ri dwwulexwhv % ' E%�c %2c ���c %?�1

Wkrvh dwwulexwhv pd| eh/ iru h{dpsoh/ lqfrph/ krxvlqj txdolw|/ vfkrro hquroophqw iru

fkloguhq/ khdowk vwdwxv/ hwf1 Li d sryhuw| olqh +ru edvlf qhhgv wkuhvkrog, zhuh wr eh

gh�qhg iru hdfk dwwulexwh/ d krxvhkrog frxog eh frqvlghuhg dv srru li lw kdg dw ohdvw

rqh dwwulexwh ehorz wkh fruuhvsrqglqj sryhuw| olqh1 Wklv lv wkh dssurdfk sursrvhg e|

Wvxl +5335, lq klv d{lrpdwlf ghulydwlrq ri wkh surshuwlhv ri pxowlglphqvlrqdo sryhuw|

phdvxuhv/ iroorzlqj vlplodu zrun grqh suhylrxvo| e| Irvwhu dqg Vkruurfnv +4<<4, iru

xqlglphqvlrqdo sryhuw| phdvxuhv1

Dq dowhuqdwlyh dssurdfk sursrvhg e| Erxujxljqrq dqg Fkdnudyduw| +5336, zrxog

eh wr frqvlghu dv srru rqo| wkrvh krxvhkrogv wkdw vx�hu iurp ghsulydwlrqv lq doo dw0

wulexwhv1 Zkloh wkh �uvw dssurdfk xvhv dq �xqlrq� dssurdfk wr sryhuw|/ wkh vhfrqg

lv edvhg rq dq �lqwhuvhfwlrq� dssurdfk1 Erwk dssurdfkhv hqdeoh wkh dqdo|vw wr sdu0

wlwlrq wkh wrwdo srsxodwlrq lqwr wzr glvmrlqw vhwv= wkh srru dqg wkh qrq0srru/ exw ri

frxuvh wkh xqlrq dssurdfk zloo ohdg wr d kljkhu vkduh ri wkh srsxodwlrq lq sryhuw|

wkdq wkh lqwhuvhfwlrq dssurdfk1 Lw lv dovr ihdvleoh wr surylgh pruh jhqhudo iudphzrunv

zklfk wdnh lqwr dffrxqw erwk wkh lqwhuvhfwlrq dqg xqlrq dssurdfkhv +Gxforv/ Vdkq

dqg \rxqjhu/ 5336,1

Lq wklv sdshu/ lq rughu wr ghdo zlwk wkh pxowlglphqvlrqdolw| ri +h{wuhph, sryhuw|/

zh hvvhqwldoo| uho| rq wkh xqlrq dssurdfk/ exw zlwk d wzlvw= zh dvvxph wkdw wkhuh duh

lqwhudfwlrq h�hfwv ehwzhhq gl�huhqw glphqvlrqv ri zhoo0ehlqj/ vr wkdw ghsulydwlrqv

iru pruh wkdq rqh dwwulexwh fdq kdyh fxpxodwlyh qhjdwlyh h�hfwv rq d krxvhkrog*v

zhoo0ehlqj1 Wr rxu nqrzohgjh/ wdnlqj lqwr dffrxqw wkhvh lqwhudfwlrq h�hfwv h{solflwo|

kdv qrw eh grqh vr idu1

Lq dgglwlrq/ zh dovr sursrvh wr wdnh lqwr dffrxqw wkh ohqjwk ri wlph gxulqj zklfk

krxvhkrogv kdyh vx�huhg iurp ydulrxv ghsulydwlrqv/ zlwk wkh lghd wkdw d orqjhu ghsul0

ydwlrq lv pruh ghwulphqwdo wkdq d vkruwhu shulrg1 Lw lv lpsruwdqw wr qrwh wkdw wklv

dvvxpswlrq lv gl�huhqw iurp wkh pdlqvwuhdp olwhudwxuh rq fkurqlf yhuvxv wudqvlhqw

sryhuw|1 Lq wkdw olwhudwxuh/ wkh irfxv lv riwhq rq zkhwkhu krxvhkrogv uhpdlq iru pruh

ru ohvv orqj shulrgv ri wlph lq sryhuw|/ ru rq zkhwkhu wkh lqfrph ohyho ri d krxvhkrog

zrxog ryhu wlph dqg rq dyhudjh ohdg wkh krxvhkrog wr eh fkurqlfdoo| srru ru qrw1

Khuh/ rxu lghd lv udwkhu wkdq wkh ohqjwk ri d ghsulydwlrq lv lwvhoi dq djjudydwlqj idfwru
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wkdw pxvw eh wdnhq lqwr dffrxqw zkhq phdvxulqj wkh h{whqw ri sryhuw|1 Iru h{dpsoh/

d orqj shulrg ri xqhpsor|phqw ru krphohvvqhvv kdv dq dgglwlrqdo qhjdwlyh lpsdfw rq

krxvhkrogv lq whupv ri wkhlu delolw| wr hphujh iurp h{wuhph sryhuw|/ dqg wkhuhe| rq

wkhlu zhoo0ehlqj1

Wkh ruljlqdolw| ri rxu dssurdfk/ zklfk djdlq lv edvhg rq ohvvrqv ohduqhg iurp judvv0

urrwv zrun e| Zuhvlqvnl +4<;:, dqg phpehuv ri klv rujdql}dwlrq/ lv wkxv wr h{solflwo|

uhfrjql}h wkh uroh ri lqwhudfwlrq h�hfwv dqg wlph lq wkh gh�qlwlrq dqg phdvxuhphqw

ri sryhuw|1 Wklv lv erwk yhu| vlpsoh/ dqg lpsruwdqw/ vlqfh rqh ri wkh lpsolfdwlrqv ri

vxfk dq dssurdfk lv wkdw pruh zhljkw zrxog suredeo| eh sodfhg rq wkh h{wuhph srru

lq sryhuw| phdvxuhphqw/ zklfk lq wxuq zrxog dovr suredeo| sodfh d kljkhu zhljkw rq

srolf| lqwhuyhqwlrqv ghvljqhg wr uhdfk wkh h{wuhph srru1

Wkh uhvw ri wkh sdshu lv vwuxfwxuhg dv iroorzv1 Vhfwlrq 5 uhylhzv wkh edvlf fruh

d{lrpv xvhg e| Wvxl +5335, lq rughu wr sursrvh d pxowlglphqvlrqdo phdvxuh ri sryhuw|1

Vhfwlrq 6 ghdov zlwk wkh lvvxh ri wkh lqwhudfwlrq h�hfwv ehwzhhq gl�huhqw w|shv ri

ghsulydwlrqv ru dwwulexwhv lq rughu wr sursrvh d vshfl�f phdvxuh ri h{wuhph sryhuw|

wkdw wdnhv wkhvh lqwhudfwlrq h�hfwv h{solflwo| lqwr dffrxqw1 Vhfwlrq 7 vkrzv wkdw

wklv vshfl�f phdvxuh ri sryhuw| reh|v vwdqgdug d{lrpv uhodwhg wr wkh surshuwlhv ri

wudqvihuv/ qdpho| Vhq*v +4<<:, Plqlpdo Htxlw| D{lrp/ dqg wkh surshuwlhv ri Sljrx0

Gdowrq wudqvihuv1 Vhfwlrq 8 wkhq h{whqgv wkh sursrvhg phdvxuh ri +h{wuhph, sryhuw|

wr wdnh lqwr dffrxqw wkh wlph glphqvlrqv ri ydulrxv ghsulydwlrqv1 D eulhi frqfoxvlrq

iroorzv1

5 Edvlf D{lrpv

Lq wklv vhfwlrq/ zh vlpso| iroorz Wvxl*v +5335, iudphzrun lq rughu wr sursrvh d qxpehu

ri edvlf fruh d{lrpv wkdw pxowlglphqvlrqdo phdvxuhv ri sryhuw| vkrxog reh|1 Zh

frqvlghu d vrflhw| ri ? lqglylgxdov hdfk ri zkrp kdv d yhfwru rig shuvrqdo dwwulexwhv1

Ohw %� ' E%��c %�2c ���c %�g� uhsuhvhqw wklv yhfwru1 Wkh glvwulexwlrq ri zhoo0ehlqj lq wklv

vrflhw| lv vxppdul}hg e| d ?�& pdwul{ f zkrvh �wk urz lv %�1 Ohw 5 ' E5�c 52c ���c 5g�

eh d yhfwru ri ghsulydwlrq wkuhvkrogv1 Li %�& � 5&/ wkhq wkh �wk shuvrq lv ghsulyhg lq

wkh �wk dwwulexwh1
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D �uvw lvvxh wkdw zh qhhg wr ghdo zlwk uhodwhv wr wkh lghqwl�fdwlrq ri zkrp lv

srru1 Wr ghdo zlwk wklv lvvxh lq dq xqlglphqvlrqdo frqwh{w/ wkh dqdo|vw xvxdoo|

xvhv d sryhuw| wkuhvkrog/ dqg frqvlghuv dv srru wkrvh zlwk dq lqglfdwru ri zhoo0ehlqj

ehorz wkdw wkuhvkrog1 Lq d pxowlglphqvlrqdo frqwh{w/ wkh lvvxh lv pruh frpsoh{1

Lv d krxvhkrog ghsulyhg lq rqh dwwulexwh exw qrw lq wkh rwkhuv wr eh frqvlghuhg dv

srruB Ru pxvw wkh krxvhkrog eh ghsulyhg lq doo wkh dwwulexwhv +ru shukdsv d vxevhw

ri wkhp,1 Wkhuh duh wzr dssurdfkhv lq wkh olwhudwxuh wr ghdo zlwk wklv lghqwl�fdwlrq

sureohp= wkh xqlrq dssurdfk/ dqg wkh lqwhuvhfwlrq dssurdfk1 Wkh xqlrq dssurdfk

frqvlghuv wkdw d krxvhkrog lv srru li lw lv ghsulyhg lq dw ohdvw rqh dwwulexwh1 Xqghu

wkh lqwhuvhfwlrq dssurdfk/ d krxvhkrog lv frqvlghuhg dv srru li lw lv ghsulyhg lq doo

dwwulexwhv1 Zkhuh grhv Zuhvlqvnl*v gh�qlwlrq ehorqjB Dffruglqj wr Zuhvlqvnl/ �D

odfn ri edvlf vhfxulw| lv wkh devhqfh ri rqh ru pruh idfwruv wkdw hqdeoh lqglylgxdov

dqg idplolhv wr dvvxph edvlf uhvsrqvlelolwlhv dqg wr hqmr| ixqgdphqwdo uljkwv1� Wklv

gh�qlwlrq lv pruh frqvlvwhqw zlwk wkh xqlrq wkdq zlwk wkh lqwhuvhfwlrq dssurdfk/ lq

wkh vhqvh wkdw vx�hulqj iurp d ghsulydwlrq lq rqo| rqh glphqvlrq pd| douhdg| eh

hqrxjk wr eh frqvlghuhg dv srru1 Wklv ohdgv xv wr jlyh wkh iroorzlqj gh�qlwlrq1

Gh�qlwlrq 4 Iru dq| f 5 U
?fg

n dqg 5 5 Ug

n
/ wkh vhw ri srru krxvhkrogv lv gh�qhg

dv [ ' i� G %�& � 5& iru vrph &j1

D vhfrqg lvvxh zkhq sursrvlqj d sryhuw| phdvxuh uhodwhv wr wkh djjuhjdwlrq sure0

ohp/ qdpho| krz wr rewdlq dq djjuhjdwh phdvxuh ri sryhuw| zklfk vxppdul}hv/ vd|

iru d frxqwu| dv d zkroh/ wkh h{whqw ri wkh ghsulydwlrq ihow e| ydulrxv krxvhkrogv1

Wvxl +5335, surylghv d olvw ri vl{ d{lrpv wkdw d xqlglphqvlrqdo sryhuw| phdvxuhv duh

riwhq dvvxphg wr vdwlvi|= irfxv/ v|pphwu|/ uhsolfdwlrq lqyduldqfh/ prqrwrqlflw|/ frq0

wlqxlw|/ dqg vxejurxs frqvlvwhqf|1 Wkh frqwulexwlrq ri Wvxl*v sdshu zdv wr h{whqg

wkhvh d{lrpv wr wkh pxowlglphqvlrqdo fdvh dv iroorzv 61

D{lrp 5 Irfxv +IF,1 � uhpdlqv xqfkdqjhg li dq| dwwulexwh vxfk wkdw %�& � 5& lv

lqfuhdvhg1

6Dv phqwlrqhg hduolhu/ wkhvh d{lrpv duh d jhqhudol}dwlrq wr wkh pxowlglphqvlrqdo fdvh ri d{lrpv

lq Irvwhu dqg Vkruurfnv +4<<4, iru xqlglphqvlrqdo phdvxuhv ri sryhuw|1
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Wklv d{lrp zdv �uvw lqwurgxfhg lq wkh sryhuw| phdvxuhphqw olwhudwxuh e| Vhq

+4<:9/ 4<;4, lq dq xqlglphqvlrqdo frqwh{w1 Lw lpsolhv wkdw wkh sryhuw| phdvxuh pxvw

eh lqghshqghqw ri wkh glvwulexwlrq ri dwwulexwhv deryh wkh ghsulydwlrq wkuhvkrogv1

D{lrp 6 V|pphwu| +VP,1 � Efc 5� ' � E�fc 5� zkhuh � lv dq ?�? shupxwdwlrq

pdwul{1

Wklv d{lrpv lpsolhv wkdw wkh qdph ri wkh uhflslhqw ri wkh dwwulexwh yhfwru lv luuho0

hydqw iru wkh phdvxuhphqw ri sryhuw|1 Lq rwkhu zrugv/ li d jlyhq krxvhkrog rewdlqv

wkh dwwulexwhv ri dqrwkhu krxvhkrog/ dqg wkdw rwkhu krxvhkrog jhwv wkh dwwulexwhv ri

wkh �uvw krxvhkrog/ sryhuw| zloo uhpdlq xqfkdqjhg1

D{lrp 7 Uhsolfdwlrq Lqyduldqfh +UL,1 � Efc 5� ' � Ef
o
c 5� zkhuh f

o lv dq

o0wlph uhsolfdwlrq ri f1

Wklv d{lrp zdv lqwurgxfhg lq wkh olwhudwxuh e| Fkdnudyduw| +4<;6, dqg Wkrq

+4<;6,1 Lw phdqv wkdw li dq| wzr glvwulexwlrqv ri dwwulexwh ff dqg f� ri gl�huhqw

vl}hv duh frpsduhg/ dqg li rqh ri wkrvh lv d uhsolfdwlrq ri wkh rwkhu/ erwk glvwulexwlrqv

zloo kdyh wkh vdph sryhuw|1

D{lrp 8 Prqrwrqlflw| +PQ,1 � EfJc 5� � � Ef�c 5� zkhqhyhuf� lv ghulyhg iurp

ff e| lqfuhdvlqj dq| rqh dwwulexwh zlwk uhvshfw wr zklfk d krxvhkrog lv ghsulyhg1

Wklv d{lrp lv qrw yhu| uhvwulfwlyh1 Lwv pdlq lpsolfdwlrq lv wkdw wkh sryhuw| phdvxuh

fdqqrw lqfuhdvh li zh lpsuryh rqh +ru pruh, ri wkh dwwulexwhv ri dq| krxvhkrog zkr

lv ghsulyhg1 Wklv d{lrp lv lpsruwdqw iru ��uvw rughu� sryhuw| phdvxuhv vxfk dv wkh

sryhuw| jds/ iru h{dpsoh1

D{lrp 9 Frqwlqxlw| +FQ,1 Iru dq| 5/ � lv d frqwlqxrxv ixqfwlrq ri f 5 U
?fg

n 1

Wklv d{lrp lv qhfhvvdu| lq rughu wr dyrlg vlwxdwlrqv lq zklfk d pdujlqdo fkdqjh

lq wkh ghsulydwlrq ri rqh krxvhkrog lqgxfhv d odujh fkdqjh lq wkh sryhuw| phdvxuh1

:



D{lrp : Vxejurxs Frqvlvwhqf| +VF,1 Iru dq| ? dqg & vxfk wkdw ff dqg tf

duh ? � & pdwulfhv dqg f� dqg t� duh 6 � & pdwulfhv/ zlwk f
A
G'

�
f

A

f cf
A

�

�
/ dqg

t
A
G'

�
t
A

f c t
A

�

�
/ � Efc 5� : � Etc 5� zkhqhyhu � Effc 5� : � Etfc 5� dqg � Ef�c 5� '

� Et�c 5�1

Wklv d{lrp dgdswv wkh vxejurxs frqvlvwhqf| d{lrp sursrvhg e| Irvwhu dqg Vkru0

urfnv +4<<4, wr wkh fdvh ri pxowlglphqvlrqdo sryhuw| Wkh d{lrp lpsolhv wkdw djjuh0

jdwh sryhuw| fdqqrw lqfuhdvh zkhq sryhuw| ghfuhdvhv iru d srsxodwlrq vxejurxs1 Dv

qrwhg e| Irvwhu dqg Vkruurfnv +4<<4,/ wklv d{lrp lv xvhixo iru h{dpsoh wr dvvhvv wkh

h�hfwv ri ghfhqwudol}hg vwudwhjlhv ri sryhuw| doohyldwlrq1 Lqghhg/ li wkh sryhuw| lqgh{

zhuh wr qrw eh vxejurxs frqvlvwhqw/ lw frxog eh wkh fdvh wkdw d vxffhvvixo orfdo h�ruw

wr uhgxfh sryhuw| iru d srsxodwlrq vxejurxs zrxog lqgxfh dq lqfuhdvh lq djjuhjdwh

sryhuw|1

Jlyhq wkh deryh �uvw �yh d{lrpv/ Wvxl +5335, vkrzhg wkdw d sryhuw| phdvxuhv

zloo vdwlvi| VF li dqg rqo| li lw kdv wkh iroorzlqj vwuxfwxuh

� Efc 5� ' 8

%
�

?

?[
�'�

R E%�c 5� ( 5

&
c +4,

zlwk 8 ehlqj vwulfwo| lqfuhdvlqj dqg frqwlqxrxv1

6 Lqwhudfwlrq H�hfwv

Rxu remhfwlyh lq wklv sdshu lv wr gh�qh d vxefodvv ri +4, lq zklfk wkh sryhuw| lqglfhv

zloo fdswxuh wkh pdlq vxjjhvwlrqv sursrvhg e| Zuhvlqvnl wr fkdudfwhul}h wkh h{wuhph

srru1 Zuhvlqvnl dujxhv wkdw �H{wuhph sryhuw| uhvxowv zkhq wkh odfn ri edvlf vhfx0

ulw| vlpxowdqhrxvo| d�hfwv vhyhudo dvshfwv ri shrsoh*v olih1� Dffruglqj wr Zuhvlqvnl/

sryhuw| uhvxowv iurp/ dqg hyhq frqvlvwv ri/ d odfn ri edvlf vhfxulwlhv zklfk lqfoxgh qrw

rqo| �qdqfldo uhvrxufhv/ exw dovr hgxfdwlrq/ hpsor|phqw/ krxvlqj/ khdowk fduh/ hwf1/

dv zhoo dv lq vrph fdvhv d odfn ri delolw| wr h{huflvh flylo dqg srolwlfdo uljkwv1 Wklv lv

yhu| pxfk lq olqh zlwk wkh deryh pxowlglphqvlrqdo dssurdfk wr gh�qlqj sryhuw|1

Exw wkhuh lv pruh1 Zuhvlqvnl vxjjhvwv wkdw eh|rqg vrph wkuhvkrog/ wkh lqvh0

fxulw| hqgxuhg e| wkh srru lv vxfk wkdw wkh odfn ri edvlf vhfxulwlhv kdyh pxwxdoo|

;



uhlqiruflqj lpsdfwv1 Wkhuh duh/ lq rwkhu zrugv/ lqwhudfwlrq h�hfwv ehwzhhq ydulrxv

ghsulydwlrqv/ vr wkdw zkhq wkh frqvhtxhqfhv ri wkh lqvhfxulw| duh vhyhuh/ wklv pd|

ohdg wr ghsulydwlrqv lq qhz olih duhdv1 Wkh srru duh wkhq sulvrqhuv ri d ylflrxv flufoh1

Zlwk qr edvlf vhfxulw| ohiw dv d vrolg irxqgdwlrq wr uho| xsrq/ wkh| fdqqrw hphujh

iurp fkurqlf sryhuw| e| wkhpvhoyhv1 Wklv fxpxodwlyh ghsulydwlrq grhv qrw uhihu wr

wkh mx{wdsrvlwlrq ri fkdudfwhulvwlfv dvvrfldwhg zlwk/ vd|/ wkh lqkdelwdqwv ri lqqhuflw|

jkhwwrv/ xuedq voxpv/ dqg uhprwh duhdv1 Lw vkrxog qrw eh frqixvhg hlwkhu zlwk wkh

kljk lqflghqfh ri sryhuw| zklfk fdq eh irxqg lq wkhvh duhdv1 Wkh fxpxodwlyh odfn

ri edvlf vhfxulwlhv lv wr eh xqghuvwrrg dv uhsuhvhqwlqj wkh vlwxdwlrq ri lqglylgxdov ru

krxvhkrogv zkr fdqqrw hphujh iurp sryhuw| zlwkrxw wkh khos ri rwkhuv ehfdxvh wkh

suhvvxuh ri ghsulydwlrq lv mxvw wrr vwurqj lq wrr pdq| duhdv1

Rqh h{dpsoh pd| khos wr ehwwhu xqghuvwdqg zkdw lv phdqw e| lqwhudfwlrq h�hfwv1

Frqvlghu d krxvhkrog zkrvh khdg kdv ehhq xqhpsor|hg iru vrph wlph/ dqg lv qrw

holjleoh iru xqhpsor|phqw ehqh�wv1 Wkh odfn ri lqfrph iru wkh khdg kdv ohg wkh

krxvhkrogv wr eh h{shoohg iurp wkhlu krxvlqj xqlw ehfdxvh wkh| frxog qrw sd| wkhlu

uhqw1 Rqfh wkh krxvhkrog ehfrphv krphohvv/ lw ehfrphv hyhq pruh gl!fxow iru wkh

khdg wr �qg zrun/ ehfdxvh kh fdq*w hdvlo| wdnh d vkrzhu dqg eh uhdg| iru zrun/

ehfdxvh kh pd| kdyh ehfrph vlfn e| ehlqj irufhg wr olyh lq vxevwdqgdug krxvlqj/

ru pd|eh ehfdxvh wkh qhhg wr �qg d whpsrudu| vkhowhu kdv ohg wkh krxvhkrog wr

pryh wr wkh rxwvnluwv ri d flw| zkhuh wudqvsruwdwlrq lv qrw hdvlo| dydlodeoh1 Vxfk

flufxpvwdqfhv kdsshq uhjxoduo| lq uhdo olih/ dqg wkh| ghprqvwudwh krz ghsulydwlrqv

lq rqh dwwulexwh kdyh vslooryhu h�hfwv rq rwkhu dwwulexwhv1

Wkhuh lv d olqn ehwzhhq wkh hpskdvlv sodfhg e| Zuhvlqvnl rq wkh lqwhudfwlrq h�hfwv

ehwzhhq ydulrxv w|shv ri ghsulydwlrq dqg d vxjjhvwlrq e| Vhq +4<<:, wkdw zhoiduh

phdvxuhv vkrxog uhvshfw dq d{lrp ri plqlpdo htxlw|1 Wklv d{lrp vwdwhv wkdw/ li wzr

krxvhkrogv kdyh wkh vdph lqfrph dqg li rqh ri wkhp kdv d kljkhu ohyho ri qhhgv/ wkhq

d wudqvihu iurp wkh ohvv qhhg| krxvhkrog wrzdugv wkh rwkhu vkrxog lqfuhdvh zhoiduh

dqg uhgxfh lqhtxdolw|1 Zh fdq dgdsw Vhq*v lghd lq wkh frqwh{w ri lqwhudfwlrq h�hfwv

xqghu pxowlglphqvlrqdo sryhuw| phdvxuhv zlwk wkh iroorzlqj d{lrp1

D{lrp ; Plqlpdo Htxlw| +PH,1 Li %�, : %�,c %�& ' %�& ;& 9' , dqg li wkhuh lv dw

<



ohdvw rq dwwulexwh 6 vxfk wkdw %�6 ' %�6 	 56/ wkhq d pdujlqdo wudqvihu ri wkh 6wk

dwwulexwh iurp � wr � vkrxog uhgxfh sryhuw|1

Djdlq/ zkdw wkh PH d{lrp vd|v lv wkdw hyhq li wzr krxvhkrogv kdyh wkh vdph

ohyho ri zhoo0ehlqj lq rqh ru pruh dwwulexwhv/ li rqh krxvhkrog lv ehwwhu r� lq dqrwkhu

dwwulexwh +dq qrw zruvh r� lq dqrwkhu dwwulexwh,/ wkhq d wudqvihu iurp wkh ehwwhu

r� krxvhkrogv wr wkh krxvhkrog ohvv zhoo r� vkrxog uhgxfh sryhuw|/ ru dw ohdvw qrw

lqfuhdvh lw1 Dv d vshfl�f fdvh ri wkh Plqlpdo Htxlw| D{lrp/ zh fdq dovr sursrvh wkh

iroorzlqj Lqwhudfwlrq D{lrp1

D{lrp < Lqwhudfwlrq +LD,1 Frqvlghu wkuhh yhfwruv ri shuvrqdo dwwulexwhv %�/ %�

dqg %�1 Li %� lv vxfk wkdw %�& 	 5&/ %�, 	 5, dqg %�6 : 56 iru doo 6 9' & ru ,/ li %� lv

vxfk wkdw %�& ' %�& dqg %�6 : 56 iru doo 6 9' & dqg li %� lv vxfk wkdw %�, ' %�, dqg

%�6 : 56 iru doo 6 9' , wkhq R E%�c 5� : R E%�c6� n R E%�c6�1

Zkdw wkh lqwhudfwlrq d{lrp vd|v lv wkdw wkh frqwulexwlrq wr wkh ryhudoo sryhuw|

phdvxuh ri d krxvhkrog zlwk ghsulydwlrqv lq vhyhudo duhdv zloo eh odujhu wkdq wkh

frqwulexwlrq wkdw wklv krxvhkrog zrxog eulqj wr ryhudoo sryhuw| li hdfk ghsulydwlrq

zdv wdnhq lqwr dffrxqw vhsdudwho|/ dvvxplqj wkdw wkh krxvhkrog grhv qrw vx�hu iurp

d dqrwkhu ghsulydwlrq1

Qrz/ lq rughu wr sursrvh d vshfl�f phdvxuh ri +h{wuhph, sryhuw|/ dvvxph qrz

wkdw wkh ghsulydwlrq ri krxvhkrog � lq wkh &wk dwwulexwh lv jlyhq e|

}�& E%�&c 5&� ' 4@ 

�
5& � %�&

5&

cf

�
c +5,

dqg frqvlghu wkh iroorzlqj wudqvirupdwlrq ri wkh Irvwhu/ Juhhu dqg Wkruehfnh +4<;7,

fodvv ri sryhuw| lqglfhv
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Sursrvlwlrq 43 �` vdwlv�hv IF/ VP/ UL/ PQ/ FQ/ VF dqg LD�

Surri1 Iurp Sursrvlwlrq 4 lq Wvxl +5335, zh nqrz wkdw �` vdwlv�hv IF/ VP/

UL/ PQ/ FQ/ VF1 Frqvlghu qrz %�/ %� dqg %� dv gh�qhg lq D{lrp <1 Iurp +6, dg

+5,/ zh kdyh }k
�
: }

k

�
n }

k

�
/ �` wkxv vdwlv�hv LD1

7 Sljrx0Gdowrq Wudqvihuv

Wkh sryhuw| phdvxuh +6, vdwlv�hv doo wkh d{lrpv suhvhqwhg vr idu1 Exw grhv lw kdyh

rwkhu ghvludeoh surshuwlhvB Rqh frpprqo| xvhg sulqflsoh lq zhoiduh phdvxuhphqw lv

wkh Sljrx0Gdowrq wudqvihu sulqflsoh1 Lq dq xqlglphqvlrqdo iudphzrun/ wklv sulqflsoh

vwlsxodwhv wkdw d wudqvihu iurp d srru wr d ulfkhu krxvhkrog lqfuhdvhv sryhuw|1 Lq d

pxowlglphqvlrqdo iudphzrun/ Wvxl +5335, sursrvhg wr uhvwdwh wklv gh�qlwlrq ri wklv

sulqflsoh lq wkh iroorzlqj idvklrq1

Gh�qlwlrq 44 Iru dq| ?/ ohw dq| ? � ? pdwul{ A eh uhihuuhg dv d Sljrx0Gdowrq

wudqvihu pdwul{ zkhqhyhu A ' bU n E� � b�'/ f 	 b 	 �/ U lv dq ? � ? lghqwlw|

pdwul{ dqg ' lv dq ? � ? shupxwdwlrq pdwul{ lqwhufkdqjlqj wzr frruglqdwhv ri dq|

yhfwru1

Wkh rshudwlrq lpsolhg e| suhpxowlso|lqj d pdwul{ ri dwwulexwh f e| d Sljrx0

Gdowrq wudqvihu pdwul{ A lv wkdw dq dwwulexwh ri wzr krxvhkrogv zloo eh vkduhg dqg

uhglvwulexwhg dprqj wkhp/ zklfk lpsolhv d wudqvihu iurp wkh ehwwhu r� krxvhkrog wr

wkh krxvhkrog wkdw lv zruvw r�1

Gh�qlwlrq 45 Ohw @ G'

^
?

@ E?�/ zkhuh @ E?� lv wkh fodvv ri ? � ? Sljrx0Gdowrq

wudqvihu pdwul{/ wkhq f� lv d xqlirup Sljrx0Gdowrq Wudqvihu ri ff li dqg rqo| li

f� ' T ff/ zkhuh T 5 @1

Exloglqj rq wkh deryh wzr gh�qlwlrqv/ Wvxl +5335, jlyhv d zhdn yhuvlrq ri Grq0

dogvrq dqg Zh|pdun*v +4<;9, plqlpdo wudqvihu d{lrp iru d pxowlglphqvlrqdo iudph0

zrun71

7Qrwh wkdw Wvxl +5335, jlyhv wzr yhuvlrqv ri wklv d{lrp edvhg rq d pdmrul}dwlrq fulwhulrq1 Vlqfh

zh rqo| xvh wkh Sljrx0Gdowrq fulwhulrq lq wklv sdshu/ lw lv qrw qhfhvvdu| iru xv wr lqwurgxfh wkh

glvwlqfwlrq1
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D{lrp 46 Sryhuw| Qrq0lqfuhdvlqj Plqlpdo Wudqvihu D{lrp +SQPW,1 � Ef�c 5� �

� Effc 5� li f� lv d Sljrx0Gdowrq Wudqvihu ri ff dqg li dw ohdvw vrph wudqvihuv rffxu

dprqj wkh srru1

Wkh txhvwlrq lv wkhq zkhwkhu rxu sursrvhg sryhuw| phdvxuh +6, uhvshfwv SQPW1

Sursrvlwlrq 47 �` vdwlv�hv PH1 Li k � 2/ lw dovr vdwlv�hv SQPW1

Surri1 Qrwh wkdw
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dqg wkdw
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5&5,
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�` wkxv vdwlv�hv PH1 Xvlqj Sursrvlwlrq 6 iurp Wvxl +5335, dqg qrwlqj wkdw }k
�
lv

frqyh{ lpsolhv wkdw �` dovr vdwlv�hv SQPW1

8 Ohqjwk ri Ghsulydwlrq

Frqvlghu qrz dqrwkhu fkdudfwhulvwlf ri h{wuhph sryhuw| dffruglqj wrZuhvlqvnl/ qdpho|

wkh fkurqlf fkdudfwhu ri h{wuhph sryhuw|/ ru lwv shuvlvwhqfh wkurxjk wlph1 D frpprq

ihdwxuh dprqj wkh h{wuhph srru lv wkh shupdqhqfh/ ru dw ohdvw wkh uhfxuuhqfh ri

wkhlu vlwxdwlrq1 Dsduw iurp wkh soxudolw| lq duhdv ri olih ru dwwulexwhv d�hfwhg/ wkh

fkurqlfdoo| srru vkduh d klvwru| ri ghsulydwlrq1 Lq idfw/ dv sryhuw| lv dvvrfldwhg zlwk

vrfldo h{foxvlrq iurp pdlqvwuhdp vrflhw| dqg/ iru wkh srruhvw/ iurp wkhlu frppxqlw|

lq pdq| fdvhv dv zhoo/ wkh fkurqlfdoo| srru dovr vx�hu iurp d kljk ghjuhh ri hfrqrplf/

vrfldo/ dqg fxowxudo lvrodwlrq zklfk pd| dw wlphv eh wudqvplwwhg iurp rqh jhqhudwlrq

wr wkh qh{w1 Pruh jhqhudoo|/ wkh orqjhu wkh h{shulhqfh ri sryhuw| kdv ehhq/ wkh

kdughu lw lv wr hphujh iurp sryhuw|1 Rqh h{dpsoh uhodwhv wr hpsor|phqw= wkh orqjhu

d shuvrq kdv ehhq xqhpsor|hg/ wkh kdughu lw lv iru wkdw shuvrq wr �qg qhz zrun1

Dqrwkhu h{dpsoh uhodwhv wr krphohvvqhvv= wkh orqjhu d shuvrq ru krxvhkrog kdv ehhq

krphohvv/ wkh kdughu lw lv iru wklv krxvhkrog wr rewdlq qhz krxvlqj1
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Ri frxuvh/ wkh ohqjwk ri d ghsulydwlrq pd| dovr kdyh dq lpsdfw rq rwkhu w|shv ri

ghsulydwlrqv1 Iru h{dpsoh/ d orqjhu shulrg ri krphohvvqhvv zloo whqg wr d�hfw pruh

vhulrxvo| rwkhu dwwulexwhv vxfk dv wkh khdowk vwdwxv ri wkh krxvhkrog phpehuv1 Exw

wklv w|sh ri h�hfw lv douhdg| frqvlghuhg wkurxjk wkh pxowlglphqvlrqdo qdwxuh ri wkh

sryhuw| phdvxuh khuh dqg wkh lqwhudfwlrq h�hfwv sursrvhg lq wkh suhylrxv vhfwlrq1

Wkh dujxphqw suhvhqwhg khuh lv wkdw wkh gxudwlrq ri d ghsulydwlrq lq dqg e| lwvhoi

pd| +dw ohdvw iru vrph dwwulexwhv, lqfuhdvh wkh ohyho ri ghsulydwlrq ri d krxvhkrog1

Wr irupdol}h wklv lghd/ ohw*v dvvxph wkdw krxvhkrog ghsulydwlrq lv wlph ghshqghqw/

vr wkdw }� E%�c |�c 5� zkhuh |� ' E|��c |�2c ���c |�g� uhsuhvhqwv wkh yhfwru ri gxudwlrq vlqfh

wkh ehjlqqlqj ri ydulrxv ghsulydwlrqv1 Wkh ohqjwk ri ydulrxv ghsulydwlrqv lq d vrflhw|

fdq eh uhsuhvhqwhg e| d ? � & pdwul{ A zkrvh �wk urz lv |�1 Ohw*v dovr gh�qh d

yhfwru | '
�
|�c |2c ���c |&

�
ri pd{lpxp wlph wkuhvkrogv uhsuhvhqwlqj wkh wlph qhfhvvdu|

iru ydulrxv ghsulydwlrq wr uhdfk lwv pd{lpxp qhjdwlyh lpsdfw rq sryhuw| +eh|rqg

wkhvh wlph wkuhvkrogv/ dgglwlrqdo wlph xqghu ghsulydwlrq grhv qrw kdyh dq dgglwlrqdo

qhjdwlyh lpsdfw,1 Zh wkhq sursrvh wkh iroorzlqj d{lrp1

D{lrp 48 Wlph Ghshqghqfh +WG,1 }� E%�c |
�
�
c 5� : }� E%�c |

f
�
c 5� zkhqhyhu |�

�
� |

f
�

zlwk dw ohdvw rqh dwwulexwh & iru zklfk |
�
�&
: |

f
�&
iru |f

�&
	 |&1

Lq rughu wr wdnh wklv d{lrp lqwr frqvlghudwlrq lq rxu sursrvhg phdvxuh ri sryhuw|/

zh gh�qh wkh iroorzlqj wlph ghshqgdqw zhljkwv
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Sursrvlwlrq 49 �`A vdwlv�hv IF/ VP/ UL/ PQ/ FQ/ VF/ LD/ PH dqg WG1 Iru

k � 2/ lw dovr vdwlv�hv SQPW

Surri1 Jlyhq +7,/ +8, dqg +9,/ �`A vdwlv�hv WG1 Wkh uhvw iroorzv iurp Sursrvlwlrq
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9 Frqfoxvlrq

Iroorzlqj Vhq*v zrun rq fdsdelolwlhv dqg ixqfwlrqlqjv/ wkhuh lv qrz vrph v|psdwk| iru

pxowlglphqvlrqdo frqfhswxdol}dwlrqv ri sryhuw|1 Krzhyhu/ wkh dydlodeoh dssurdfkhv

wr wdnh lqwr dffrxqw wkh pxowlglphqvlrqdolw| ri sryhuw| gr qrw wdnh lqwr dffrxqw wkh

idfw wkdw krxvhkrogv zkr vx�hu iurp pxowlsoh kdqglfdsv whqg wr kdyh orzhu ohyhov

ri zhoo0ehlqj1 Wkh lpsdfw ri wkh gxudwlrq ri vxfk kdqglfdsv rq zhoo0ehlqj lv dovr

qrw idfwruhg lqwr wudglwlrqdo sryhuw| phdvxuhphqw1 Lq wklv sdshu/ zh kdyh wulhg wr

wdnh wkhvh dvshfwv lqwr dffrxqw lq surylglqj d qhz gh�qlwlrq ri h{wuhph sryhuw| wkdw

irupdol}hv vrph ri wkh lqwxlwlrqv surylghg e| Zuhvlqvnl diwhu d olihorqj h{shulhqfh ri

zrunlqj zlwk yhu| srru idplolhv durxqg wkh zruog1

Lw frxog shukdsv eh dujxhg wkdw wkh dvvlplodwlrq ri +h{wuhph, sryhuw| wr wkh odfn

ri vhyhudo edvlf vhfxulwlhv uhvxowv iurp d frqixvlrq1 Sryhuw| zkhq frqfhlyhg dv d xql0

glphqvlrqdo prqhwdu| +frqvxpswlrq0 ru lqfrph0uhodwhg, skhqrphqrq pd| yhu| zhoo

uhvxow iurp ghsulydwlrqv lq rwkhu duhdv +vxfk dv d odfn ri hgxfdwlrq ru hpsor|phqw,/ ru
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lw pd| yhu| zhoo fdxvh vxfk ghsulydwlrqv/ hvshfldoo| wkurxjk lqwhu0jhqhudwlrqdo wudqv0

plvvlrq phfkdqlvpv1 Exw wklv zrxog eh qr udwlrqdoh iru lghqwli|lqj wkh fdxvhv dqg2ru

frqvhtxhqfhv ri sryhuw| zlwk sryhuw| lwvhoi1 Wkhuh zrxog eh �grxeoh frxqwlqj� lq

vxfk d pxowlglphqvlrqdo dssurdfk wr sryhuw|/ vlqfh erwk wkh fdxvhv dqg frqvhtxhqfhv

ri wkh skhqrphqrq zrxog eh lqfoxghg lq wkh vdph phdvxuhphqw wrro1

Dw wkh h{wuhph/ e| oxpslqj wrjhwkhu srsxodwlrqv zlwk ydulrxv w|shv ri ghsulyd0

wlrqv/ vxfk dv wkh mreohvv/ wkh krphohvv/ wkh loolwhudwh/ wkh glvdeoh/ hwf1/ lq d frpprq

pxowlglphqvlrqdo sryhuw| phdvxuh/ wkh uhvxowlqj frqfhsw ri sryhuw| zrxog orvh lwv

suhflvlrq dqg xvhixoqhvv iru sxeolf srolf|1 Wkh frqfhsw ri pxowlglphqvlrqdo sryhuw|

frxog iru h{dpsoh ohdg wr wkh srvvleo| plvwdnhq lpsuhvvlrq wkdw d ydjxho| gh�qhg

dqg duwlfxodwhg frqfhsw ri frpsuhkhqvlyh srolf| iru sryhuw| uhgxfwlrq pljkw eh pruh

h�hfwlyh lq eulqjlqj dq hqg wr wkh ydulrxv ghsulydwlrqv lghqwl�hg e| dqdo|vlv wkdq

pruh vshfl�f dqg wdujhwhg lqwhuyhqwlrqv iru hdfk ghsulydwlrq duhd1

Wklv w|sh ri remhfwlrqv lv lpsruwdqw/ dqg lw fhuwdlqo| kdv vrph ydolglw|1 \hw wkh

idfw wkdw d pxowlglphqvlrqdo ylhz ri sryhuw| pljkw eh plvxvhg grhv qrw ghwudfw iurp

lwv uhohydqfh wr ghvfuleh h{lvwlqj frqglwlrqv iru wkh yhu| srru1 Djdlq/ wr wdnh mxvw rqh

h{dpsoh/ wkhuh duh fohdu uhodwlrqvklsv ehwzhhq krphohvvqhvv dqg mreohvvqhvv dprqj

wkh yhu| srru/ zlwk erwk skhqrphqrqv uhlqiruflqj hdfk rwkhu dqg riwhq ohdglqj wr

d ylflrxv flufoh1 Wklv lv w|slfdoo| qrw wdnhq lqwr dffrxqw lq wudglwlrqdo phdvxuhv ri

sryhuw|/ hyhq zkhq wkh| duh pxowlglphqvlrqdo/ ehfdxvh lqwhudfwlrq +dqg wlph, h�hfwv

duh qrw h{solflwo| wdnhq lqwr dffrxqw1

Wkhuh lv vrphwklqj ixqgdphqwdoo| wuxh derxw d pxowlglphqvlrqdo dqg fxpxodwlyh

dssurdfk wr sryhuw|/ dqg wkh dghtxdf| ri wklv dssurdfk lv suredeo| prvw hylghqw

zkhq rqh frqvlghuv wkh olih ri wkh h{wuhph sryhuw| udwkhu wkdq wkdw ri wkrvh zkr duh

ohvv srru1 Wkh srvlwlrq ghihqghg lq wklv sdshu dffruglqj wr zklfk d fxpxodwlyh odfn

ri vhyhudo edvlf vhfxulwlhv olplwv wkh srvvlelolw| iru shrsoh wr olyh ghfhqwo| dqg hphujh

iurp wkhlu frqglwlrq ri ghsulydwlrq grhv surylgh zkdw zh eholhyh lv d idlwkixo uhsuh0

vhqwdwlrq ri wkh vlwxdwlrq ri pdq| yhu| srru lqglylgxdov dqg krxvhkrogv durxqg wkh

zruog1 Li wkh vlwxdwlrq ri wkhvh lqglylgxdov dqg krxvhkrogv zhuh rqh ri �qdqfldo ghsul0

ydwlrq rqo|/ lw frxog eh uhihuuhg wr dv vxfk/ dqg ghdow zlwk wkurxjk sxeolf wudqvihuv1

Exw lw lv qrw/ dqg wkh frqfhsw ri pxowlglphqvlrqdo sryhuw|/ hvshfldoo| zlwk lqwhudfwlrq
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dqg wlph h�hfwv/ hqdeohv wkh dqdo|vw2srolf| pdnhu wr fdswxuh zkdw jrhv rq lq wkh olih

ri yhu| srru lqglylgxdov dqg krxvhkrogv eh|rqg wkh odfn ri lqfrph1 Eh|rqg khoslqj

lq ghvljqlqj dssursuldwh srolflhv/ vxfk dq dssurdfk wr sryhuw| frxog dovr khos iru

suhyhqwlrq/ wkdw lv iru dyrlglqj wkdw sryhuw| uhshdw lwvhoi iurp rqh jhqhudwlrq wr wkh

qh{w dprqj wkh yhu| srru1

Uhihuhqfhv

^4` Dsrvsrul/ H1/ dqg M1 Ploodu/ hgv1 +5336,/ Wkh g|qdplfv ri vrfldo h{foxvlrq lq

Hxursh= Frpsdulqj Dxvwuld/ Jhupdq|/ Juhhfh/ Sruwxjdo dqg wkh XN/ Hojdu=

Fkhowhqkdp/ X1N1

^5` Erxujxljqrq/ I1/ dqg V1 U1 Fkdnudyduw| +4<<<,/ D Idplo| ri Pxowlglphqvlrqdo

Sryhuw| Phdvxuhv/ lq Vorwwmh/ G1 M1/ hg1/ Dgydqfhv lq hfrqrphwulfv/ lqfrph glvwul0

exwlrq dqg vflhqwl�f phwkrgrorj|= Hvvd|v lq krqru ri Fdplor Gdjxp/ Sk|vlfd=

Khlghoehuj1

^6` Erxujxljqrq/ I1 dqg V1U1 Fkdnudyduw| +5336,/ Wkh Phdvxuhphqw ri Pxowlgl0

phqvlrqdo Sryhuw|/ Mrxuqdo ri Hfrqrplf Lqhtxdolw|/ 4/ 5807<1

^7` Fkdnudyduw|/ V1U1 +4<;6,/ D Qhz Lqgh{ ri Sryhuw|/Pdwkhpdwlfdo Vrfldo Vflhqfh/

9/ 63:06461

^8` Fkdnudyduw|/ V1 U1/ G1 Pxnkhumhh/ U1 U1 Udqdgh +4<<;,/ Rq wkh Idplo| ri Vxe0

jurxs dqg Idfwru Ghfrpsrvdeoh Phdvxuhv ri Pxowlglphqvlrqdo Sryhuw|/ Uhvhdufk

rq Hfrqrplf Lqhtxdolw|/ ;/ 4:80<7

^9` Fkhol/ E1/ dqg D1 Ohppl +4<<8,/ D �Wrwdoo|� Ix}}| dqg Uhodwlyh Dssurdfk wr

wkh Pxowlglphqvlrqdo Dqdo|vlv ri Sryhuw|/ Hfrqrplf Qrwhv/ 57/ 448066

^:` Gh Jdxooh0Dqwkrqlr}/ J1/ 4<<8/ Od judqgh sdxyuhwì = Hydoxdwlrq ghv srolwltxhv

sxeoltxhv gh oxwwh frqwuh od sdxyuhwì/ Frqvhlo Hfrqrpltxh hw Vrfldo/ Mrxuqdo ri0

�flho gh od Uìsxeoltxh iudqêdlvh= Sdulv1
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^;` Grqdogvrq/ G1/ dqg M1 D1 Zh|pdun*v +4<;9,/ Surshuwlhv ri Il{hg0Srsxodwlrq

Sryhuw| Lqglfhv/ Lqwhuqdwlrqdo Hfrqrplf Uhylhz/ 5:/ 99:09;;1

^<` Gxforv/ M1\1/ G1 Vdkq dqg V1 \rxqjhu +5336,/ Urexvw Pxowlglphqvlrqdo Sryhuw|

Frpsdulvrqv/ Zrunlqj Sdshu 36037/ FLUSÌH1

^43` Gxwwd/ L1/ S1N1 Sdwwdqdln/ dqg \1 \rqjvkhqj +5336,/ Rq Phdvxulqj Ghsulydwlrq

dqg wkh Vwdqgdug ri Olylqj lq d Pxowlglphqvlrqdo Iudphzrun rq wkh Edvlv ri

Djjuhjdwh Gdwd/ Hfrqrplfd/ :3/ 4<:05541

^44` Irvwhu/ M dqg D1 Vkruurfnv +4<<4,/ Vxejurxs Frqvlvwhqw Sryhuw| Lqglfhv/ Hfrqr0

phwulfd/ 8</ 9;:0:3<1

^45` Kluvfkehuj/ M1 J1/ H1 Pddvrxpl/ dqg G1 M1 Vorwwmh +5334,/ Foxvwhuv ri Dwwulexwhv

dqg Zhoo0Ehlqj lq wkh XVD/ Mrxuqdo ri Dssolhg Hfrqrphwulfv/ 49/ 778093

^46` Udydoolrq/ P1 +4<<9,/ Lvvxhv lq Phdvxulqj dqg Prghoolqj Sryhuw|/ Hfrqrplf

Mrxuqdo/ 439/ 465;046761

^47` Vhq/ D1 N1/ +4<;8,/ Frpprglwlhv dqg Fdsdelolwlhv/ Qruwk0Kroodqg= Dpvwhugdp1

^48` Vhq/ D1N1 +4<<:,/ Rq Hfrqrplf Lqhtxdolw|/ H{sdqghg Hglwlrq/ Foduhqgrq Suhvv=

R{irug1

^49` Vwuhhwhq/ S1 +4<<8,/ Wklqnlqj Derxw Ghyhorsphqw/ Fdpeulgjh Xqlyhuvlw| Suhvv=

Qhz \run1

^4:` Wkrq/ G1 +4<;6,/ D Sryhuw| Phdvxuh/ Lqgldq Hfrqrplf Mrxuqdo/ 6/ 880:31

^4;` Wvxl/ N1\1 +5335,/ Pxowlglphqvlrqdo Sryhuw| Lqglfhv/ Vrfldo Fkrlfh dqg Zhoiduh/

4</ 9<0<61

^4<` Zrgrq T1 +4<<5,/ Orjhphqw/ oh gurlw ghv h{foxv/ Hglwlrqv rxyulëuhv/ Sdulv

^53` Zrgrq T1 +4<<6,/ Pdunhwlqj frqwuh sdxyuhwì/ Hglwlrqv gh o*Dwholhu= Sdulv1
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^54` Zrgrq/ T1 +5334,/ hg1/ Dwwdfnlqj h{wuhph sryhuw|= Ohduqlqj iurp wkh h{shulhqfh

ri wkh Lqwhuqdwlrqdo Pryhphqw DWG Irxuwk Zruog/ Whfkqlfdo Sdshu/ qr1 835/

Zruog Edqn= Zdvklqjwrq/ GF1

^55` Zuhvlqvnl/ M1 +4<;:,/ Judqgh sdxyuhwì hw Suìfdulwì Hfrqrpltxh hw vrfldoh/ Uds0

sruw gx Frqvhlo Hfrqrpltxh hw Vrfldo/ Mrxuqdo r!flho gh od Uìsxeoltxh iudqêdlvh=

Sdulv1

^56` Zuhvlqvnl M1 +4<;<,/ Ohv soxv sdxyuhv/ uìyìodwhxuv gh o*lqglylvlelolwì ghv gurlwv gh

o*krpph/ lq Frpplvvlrq qdwlrqdoh frqvxowdwlyh ghv gurlwv gh o*krpph/ 4<;< =

ohv gurlwv gh o*krpph hq txhvwlrqv/ Od Grfxphqwdwlrq Iudqêdlvh= Sdulv1

^57` Zruog Edqn +5334,/Zruog Ghyhorsphqw Uhsruw= Dwwdfnlqj Sryhuw|/ Zruog Edqn

dqg R{irug Xqlyhuvlw| Suhvv= Zdvklqjwrq/ GF1
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