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Txlv frvwrglhw fxvwrghvB

4 Lqwurgxfwlrq
Lq dq lq xhqwldo sdshu/ PfFdooxp +4<<8, frpphqwv rq wkh olwhudwxuh rq rswl0
pdo ghohjdwlrq frqwudfwv iru fhqwudo edqnhuv +h1j1 Shuvvrq dqg Wdehoolql/ 4<<6>
Zdovk/ 4<<8,/ dqg frqfoxghv wkdw wklv olwhudwxuh lv  dzhg lq wkdw ghohjdwlrq
phuho| uhorfdwhv wkh g|qdplf lqfrqvlvwhqf| sureohp ri prqhwdu| srolf| +wklv
 dz lv wkh 4vhfrqg idoodf|4,1 Lq klv zrugv

^111` Xqghu wkh sursrvhg duudqjhphqw/ wkh jryhuqphqw kdv wr
hqirufh wkh frqwudfw +111,/ exw wkh jryhuqphqw kdv h{dfwo| wkh vdph
lqfhqwlyh qrw wr gr vr dv lghqwl?hg e| wkh N|godqg0Suhvfrww +4<::,
dqg Eduur0Jrugrq +4<;6, dqdo|vlv1 Lqghhg/ li wkh devhqfh ri dq|
suhfrpplwphqw whfkqrorj| lv dfwxdoo| d sureohp/ wkhq lw pxvw dsso|
wr wkh frqvrolgdwhg fhqwudo0edqn0jryhuqphqw hqwlw| mxvw dv lw zrxog
wr dq hqwluho| lqghshqghqw fhqwudo edqn1 Li wkh whfkqrorj| grhv qrw
h{lvw/ wkhq lw grhv qrw h{lvw1 Qru lv wklv sureohp ryhufrph e| vd|lqj
wkdw wkh remhfwlyh ixqfwlrq pxvw eh vshfl?hg dw wkh 4frqvwlwxwlrqdo
vwdjh4 ri wkh srolwlfdo surfhvv1 ^111` Qr frqvwlwxwlrqdo dphqgphqw
kdv hyhu wdnhq wkh Xqlwhg Vwdwhv r> ri wkh phwdoolf vwdqgdug wkdw lv
fohduo| lpsolhg e| Vhfwlrqv ; dqg 43 ri wkh Frqvwlwxwlrq1

Zkloh PfFdooxp*v lqwhqwlrq zdv wr dujxh wkdw dq lqghshqghqw fhqwudo edqn
grhv qrw qhhg shuirupdqfh0uhodwhg lqfhqwlyhv4/ klv zrugv udlvhg wkh pruh ixq0
gdphqwdo txhvwlrq ri zkdw jxdudqwhhv lqghshqghqfh lq wkh ?uvw sodfh1 Li wkh
jryhuqphqw lv iuhh qrw wr 4hqirufh wkh frqwudfw4 +zlwk ru zlwkrxw shuirupdqfh
lqfhqwlyhv, wkurxjk zklfk lw ghohjdwhv frqwuro ri prqhwdu| srolf| wr wkh fhqwudo
edqn/ wkhq lw fdq uhjdlq vxfk frqwuro dw zloo1 Wkhq ghohjdwlrq lqghhg uhor0
fdwhv wkh wlph0lqfrqvlvwhqf| sureohp/ iurp wkh surplvh qrw wr ryhulq dwh wr wkh
surplvh qrw wr ylrodwh2fkdqjh wkh ghohjdwlrq frqwudfw +lq rughu wr ryhulq dwh,1

Wkh sxusrvh ri wklv sdshu lv wr vkrz wkdw 0 rq wkh frqwudu| 0 lq prghuq
ghprfudflhv ohjdo lqvwlwxwlrqv/ dqg frqvwlwxwlrqv lq sduwlfxodu/ gr surylgh gho0
hjdwlrq frqwudfwv dqg dqdorjrxv lqvwlwxwlrqdo ghylfhv zlwk vx!flhqw fuhglelolw|
wr plwljdwh +dqg srvvleo| holplqdwh, pdq| wlph lqfrqvlvwhqflhv/ dprqj zklfk
wkh lq dwlrq eldv1

Wr ghdo zlwk PfFdooxp*v fulwlflvp dqg pdnh ghohjdwlrq pdwwhu/ sduw ri
wkh prvw uhfhqw olwhudwxuh rq prqhwdu| ghohjdwlrq/ lq sduwlfxodu Mhqvhq +4<<:,/
dvvxphv wkdw uhqhjrwldwlqj wkh ghohjdwlrq frqwudfw lv frvwo| +vhh dovr Orkpdqq/
4<<5,1 Wkh dvvxpswlrq ri h{rjhqrxv frvwv dqg wkh dvvxpswlrq wkdw wkh vl}h
ri wkh frvwv fdq eh vhw e| wkh jryhuqphqw +rqfh dqg iruhyhu, kdyh erwk ehhq
xvhg/ dqg lq erwk fdvhv wkh qdwxuh ri wkhvh frvwv lv qrw frpsohwho| fohdu +vhh
wkh glvfxvvlrq lq Vhfwlrq 6,1 Vlqfh wkh rxwfrph ghshqgv fuxfldoo| rq wkh vl}h

4Wklv lv fodul?hg lq PfFdooxp +4<<:,1
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ri uhqhjrwldwlrq frvwv dqg rq zkhwkhu wkh| duh h{rjhqrxv ru qrw/ lw lv lqghhg
xqiruwxqdwh wkdw wkhlu qdwxuh lv xqfohdu1

Dqrwkhu vwudqg ri wkh olwhudwxuh +h1j1 Do0Qrydlkl dqg Ohylqh/ 4<<9 dqg Khu0
uhqgrui/ 4<<;,/ vkrzv wkdw ghohjdwlrq fdq eh uhohydqw lq d uhshdwhg jdph iudph0
zrun zlwk dv|pphwulf lqirupdwlrq/ zkhuh lw lv qrw fohdu wr wkh sxeolf zkhwkhu
lq dwlrq lv gxh wr edg vkrfnv ru edg srolf|1 Wkhq ghohjdwlrq fdq lpsuryh wkh
htxloleulxp rxwfrph e| pdnlqj wkh jryhuqphqw*v srolf| pruh wudqvsduhqw15

Exw hyhu|erg| 0 zlwk wkh h{fhswlrq ri Shuvvrq dqg Wdehoolql +h1j1 5333/
Fk1 4:, 0 vhhpv wr kdyh dfnqrzohgjhg wkdw zlwk v|pphwulf lqirupdwlrq dqg qr
h{rjhqrxv uhqhjrwldwlrq frvwv ghohjdwlrq lv luuhohydqw1

Lqvwhdg/ zh vkrz khuh wkdw hyhq lq wkh vwdqgdug iudphzrun zlwk frpsohwh
lqirupdwlrq dqg shu vh frvwohvv uhqhjrwldwlrq/ lq vwdeoh ghprfudflhv wkh lq dwlrq
eldv fdq eh plwljdwhg/ dqg srvvleo| holplqdwhg/ e| dssursuldwho| vshfli|lqj wkh
surfhvv uhtxluhg wr prgli| wkh ghohjdwlrq frqwudfw2odz dw wkh frqvwlwxwlrqdo
vwdjh 8 wkhuhe| hqgrjhqrxvo| jhqhudwlqj odjv dqg frvwv ri uhqhjrwldwlqj1 Pruh
eurdgo|/ zh srlqw rxw zk| lq prghuq ghprfudflhv lqvwlwxwlrqv gr pdwwhu dqg
frpplwphqw whfkqrorjlhv duh qrw h{rjhqrxv1

5 Frqwudfwv/ frqvwlwxwlrqv dqg frpplwphqw

514 Wkh hqirufhphqw ri frqwudfwv

Zh duh qrw frqylqfhg e| PfFdooxp*v ?uvw txrwhg vwdwhphqw/ qdpho| wkdw 4wkh
jryhuqphqw kdv wr hqirufh wkh frqwudfw41 Wkh olwhudwxuh rq prqhwdu| ghohjdwlrq
irfxvhv rq prghuq frqvwlwxwlrqdo ghprfudflhv zkhuh/ iruwxqdwho|/ jryhuqphqwv
gr qrw hqirufh frqwudfwv +frxuwv gr,1 Wklv glylvlrq ri srzhuv lv ri frxuvh qhyhu
frpsohwh dqg lw ydulhv iurp wlph wr wlph dqg iurp frxqwu| wr frxqwu|1 Qhy0
huwkhohvv/ vhsdudwlrq ri srzhuv/ zklfk lpsolhv wkdw wkh jryhuqphqw grhv qrw
hqirufh frqwudfwv/ lv d jrrg dssur{lpdwlrq iru fhuwdlq frxqwulhv1 Frqvwlwxwlrqv
zlwk vhsdudwlrq ri srzhuv hphujhg dv phdqv wr frqvwudlq uxohuv* glvfuhwlrq dqg
rssruwxqlvp/ zklfk eurxjkw dv d e|0surgxfw dq lqfuhdvh lq uxohuv* delolw| wr
frpplw wkurxjk frqwudfwv +Qruwk dqg Zhlqjdvw/ 4<;<,1 Eruurzlqj d txrwdwlrq
iurp Od>rqw*v uhfhqw errn +5333,/

4D vrflhw| lq zklfk wkh jxdudqwhh ri uljkwv lv qrw dvvxuhg/ qru
wkh vhsdudwlrq ri srzhuv surylghg iru/ kdv qr frqvwlwxwlrq41 +Duwlfoh
49/ Iuhqfk Ghfodudwlrq ri Uljkwv ri Pdq/ 4:;<,

D vx!flhqwo| lqghshqghqw dqg ehqhyrohqw mxglfldu|/ fxvwrpdulo| dvvxphg lq
srolwlfdo hfrqrp|/ frqvwudlqv wkh jryhuqphqw wr uhvshfw fhuwdlq frqvwlwxwlrqdo
uxohv dqg wkh frqwudfwv lw vljqv ru ehdu wkh ohjdo shqdowlhv iurp lqiulqjhphqw1
Wklv dvvxpswlrq lv ri frxuvh pruh uhdvrqdeoh iru vrph frxqwulhv wkdq iru rwkhuv/
dqg riwhq fohduo| xquhdvrqdeoh1 Zh gr qrw ghq| wkdw hyhu|zkhuh lq wkh zruog
jryhuqphqwv pdlqwdlq wkh delolw| wr h{huflvh suhvvxuh rq wkh mxglfldu|1 Rxu du0
jxphqw fdq dffrpprgdwh gl>huhqw ghjuhhv ri vhsdudwlrq ri srzhuv/ lq wkh vhqvh

5D srlqw dovr udlvhg e| Fdq}rqlhul +4<;8,1
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wkdw wkh suredelolw| wkdw wkh mxglfldu| zloo eh vzd|hg e| wkh jryhuqphqw fdq jr
iurp }hur wr rqh1 Lq wkh hqg/ gl>hulqj ghjuhhv ri vhsdudwlrq ri srzhuv zloo lp0
so| gl>huhqw delolwlhv wr plwljdwh wkh lq dwlrq eldv +dqg g|qdplf lqfrqvlvwhqflhv
pruh jhqhudoo|,1

D frqwudfw lv frpprqo| gh?qhg dv d 4ohjdoo| elqglqj djuhhphqw4 +R{irug
Dgydqfhg Ohduqhu*v Glfwlrqdu| 4<<3/ s1 588, ehwzhhq wzr ru pruh sduwlhv1
Dq djuhhphqw/ ehiruh ehlqj zulwwhq grzq dv d frqwudfw/ lv qrwklqj hovh wkdq
d frxsoh +ru pruh, ri uhflsurfdo surplvhv1 Wkhuhiruh/ zh fdq vd| wkdw hqirufh0
deoh zulwwhq frqwudfwv duh ohjdo lqvwuxphqwv wkdw dgg fuhglelolw| wr surplvhv/
wkdw doorz frqwudfwlqj sduwlhv wr fuhgleo| frpplw wr fhuwdlq ixwxuh frxuvhv ri
dfwlrqv1 Wkh| lqfuhdvh wkh frvwv ri ylrodwlqj wkh frqwudfwxdo surplvh e| wkh
wkuhdw ri ohjdo shqdowlhv1 Wkh wlph0lqfrqvlvwhqf| sureohp lq prqhwdu| srolf|
frqvlvwv ri d vxerswlpdo rxwfrph uhdfkhg ehfdxvh wkh jryhuqphqw*v surplvh qrw
wr ryhulq dwh odfnv fuhglelolw|1 PfFdooxp dujxhv wkdw wkh suhvhqfh ri d ghoh0
jdwlrq frqwudfw pdnhv qr gl>huhqfh uhjduglqj wkh fuhglelolw| ri d jryhuqphqw*v
surplvh1 Rq wkh frqwudu|/ zh pdlqwdlq wkdw frqwudfwv kdyh wkh suhflvh sxusrvh
ri pdnlqj surplvhv fuhgleoh/ dqg wkhuhiruh wkdw wkh wlph0lqfrqvlvwhqf| sureohp
lv pruh hdvlo| vroydeoh wkurxjk d frqwudfw16

515 Frpplwphqw whfkqrorjlhv

PfFdooxp*v vwdwhphqwv 4li wkh devhqfh ri dq| suhfrpplwphqw whfkqrorj| lv df0
wxdoo| d sureohp1114 dqg 4Li wkh whfkqrorj| grhv qrw h{lvw/ wkhq lw grhv qrw
h{lvw4 kdyh ehhq lqwhusuhwhg dv vxjjhvwlqj wkdw frqwudfwxdo ghohjdwlrq fdqqrw
khos jryhuqphqwv wr frpplw1 Krzhyhu/ rqh uhdvrq zk| ghohjdwlrq pd| pdwwhu
lv wkdw wkh qrupdo vlwxdwlrq lv qrw wkh devhqfh ri dq| suhfrpplwphqw whfk0
qrorj|1 Udwkhu/ zh w|slfdoo| kdyh whfkqrorjlhv wkdw doorz xv wr frpplw wr
fhuwdlq dfwlrqv +h1j1 qrw wr vxgghqo| ru vhfuhwo| uhqhjrwldwh2fdqfho2dphqg d
frqwudfw2odz2frqvwlwxwlrq,/ exw qr whfkqrorj| wr frpplw wr fhuwdlq rwkhu df0
wlrqv +h1j1 qrw wr lq dwh zkhq zh uhwdlq frqwuro rq prqhwdu| srolf|,1 Wklv
lv zkdw frqwudfw wkhrulvwv* glvwlqfwlrq ehwzhhq yhul?deoh dqg phuho| revhuydeoh
dfwlrqv +ru vwdwhv, lv phdqw wr fdswxuh1 Vxssrvh wkh lqvwlwxwlrqdo whfkqrorj| iru
hqiruflqj h{solflw +zulwwhq, frqwudfwv/ d zhoo ixqfwlrqlqj lqghshqghqw mxglfldo
v|vwhp/ grhv h{lvw1 Edvlf frqwudfw wkhru| gh?qhv rqo| revhuydeoh +ru qrq yhul?0
deoh, wkh dfwlrqv wkdw 8 dowkrxjk revhuydeoh iru frqwudfwlqj sduwlhv 8 fdqqrw eh
revhuyhg2yhul?hg +dw uhdvrqdeoh frvw/ ru zlwk uhdvrqdeoh suhflvlrq, e| d wklug
hqiruflqj sduw| olnh d frxuw/ vr wkdw wkh| fdqqrw eh h{solflwo| frqwudfwhg xsrq1
Yhul?deoh dfwlrqv duh revhuydeoh e| wkh sduwlhv dqg fdq dovr eh revhuyhg2yhul?hg
e| wklug sduwlhv/ vr wkdw frqwudfwv rq wkhvh yduldeohv fdq eh hqirufhg e| frxuwv1

Dq h{dpsoh uhohydqw wr rxu glvfxvvlrq lv wkdw ri frgl?hg surfhgxudo uxohv/
vxfk dv wkrvh uhtxluhg wr fkdqjh odzv dqg frqvwlwxwlrqv1 Wkh frqiruplw| ri dq
dfwlrq wr d surfhgxudo uxoh lv xvxdoo| hdvlo| yhul?deoh1 Li surfhgxudo uxohv iru
fkdqjlqj odzv duh qrw iroorzhg/ dq| vxfk fkdqjh lv qxool?hg e| wkh frpshwhqw

6Ri frxuvh/ zkloh zh zloo dvvxph wkdw d jryhuqphqw pd| ehdu frvwv li dfwlqj djdlqvw wkh
surylvlrqv ri d frqwudfw zkloh wkh frqwudfw lv ohjdoo| ydolg/ zh doorz iru wkh idfw wkdw wkh
ghohjdwlrq frqwudfw/ li sduw ri d odz/ fdq eh fkdqjhg e| wkh jryhuqphqw wkurxjk d qhz odz1
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+riwhq vshfldol}hg, frxuw1 Li d surfhgxudo uxoh uhtxluhv d plqlpxp wlph odj
ru d sxeolf dqqrxqfhphqw ehiruh d jlyhq odz fdq eh fkdqjhg/ dv orqj dv wkh
surfhgxudo uxoh lv lq sodfh jryhuqphqwv duh fuhgleo| frpplwwhg qrw wr vxgghqo|
ru vhfuhwo| fkdqjh wkh odz1

Zh wklqn wkdw wkh duwlfohv ri wkh XV Frqvwlwxwlrq wkdw PfFdooxp phqwlrqv
duh qrw dq h{dpsoh ri d yhul?deoh vwdwhphqw surklelwlqj ?dw prqh|1 Zh lqwhusuhw
wkhp dv dlphg dw jlylqj prqhwdu| dxwkrulw| wr wkh Ihghudo Jryhuqphqw dorqh
dqg iruelgglqj lqglylgxdo vwdwhv iurp hvwdeolvklqj wkhlu rzq fxuuhqf| udwkhu
wkdq dw suhyhqwlqj wkh Ihghudo Jryhuqphqw iurp sulqwlqj ?dw prqh|1 Doo fodxvhv
ri vhfwlrq 43/ duwlfoh 4/ vwduw zlwk 4Qr vwdwh vkdoo111417

Dv dqrwkhu h{dpsoh ri wlph0lqfrqvlvwhqf| sureohp lq prqhwdu| srolf|/ wkh
uhvshfw ri d odz frqvwudlqlqj wkh Wuhdvxu| wr 4sxuvxh jrrg prqhwdu| srolf|4
ru 4wr nhhs lq dwlrq orz4 lv kdugo| yhul?deoh/ dv lw lv xqfohdu zkdw 4jrrg4
dqg 4orz4 phdqv1 Rq wkh rwkhu kdqg/ frqvlghu d frqvwlwxwlrqdo uxoh vwdwlqj
wkdw wkh fhqwudo edqnhuv* frqwudfw fdq rqo| eh fkdqjhg2fdqfhoohg wkurxjk dq
4lpshdfkphqw surfhgxuh4 wkdw pxvw vwduw zlwk d jlyhq sxeolf dfw dqg pxvw eh
frpsohwhg d plqlpxp ri wkuhh prqwkv diwhu wkh sxeolf dfw zlwk wkh dssurydo ri
dw ohdvw wzr wklugv ri wkh phpehuv ri hdfk wkh wzr Krxvhv ri Sduoldphqw1 Fohduo|/
wkh frpsoldqfh zlwk vxfk uxoh lv hdvlo| yhul?deoh e| frxuwv/ zklfk pd| pdnh
wkh surplvh qrw wr vxgghqo| ru vhfuhwo| fkdqjh wkh fhqwudo edqnhu*v lqfhqwlyhv
fuhgleoh1

516 Uhqhjrwldwlrq dqg frqvwlwxwlrqv

Zh kdyh dujxhg wkdw jryhuqphqwv duh qrw frpsohwho| iuhh wr ghflgh zkhwkhu
wr uhvshfw d frqwudfw ru qrw/ lq wkh vhqvh wkdw wkh h{shfwhg frvw ri ylrodwlrq lv
srvlwlyh1 Grhv wklv lpso| wkdw dq| ghohjdwlrq frqwudfw ehwzhhq d jryhuqphqw
dqg dq djhqw +h1j1 wkh fhqwudo edqnhu, kdv frpplwphqw srzhu wrzdugv rwkhu
sduwlhv +h1j1 wkh sulydwh vhfwru,B Ri frxuvh qrw1 Lq doo prghuq ohjdo v|vwhpv
wkh +wzr ru pruh, sduwlhv wkdw vljqhg d frqwudfw duh ohiw iuhh wr fdqfho ru fkdqjh
wkh frqwudfw/ li wkh| doo djuhh rq grlqj vr1 Ghzdwulsrqw +4<;;, dqg Ndw} +4<<4,
suryhg wkdw li d frqwudfw ehwzhhq wzr sduwlhv fdq eh vhfuhwo| dqg frvwohvvo|
uhqhjrwldwhg/ lw fdqqrw kdyh frpplwphqw srzhu wrzdug d wklug sduw|1 Lq wkh
prqhwdu| srolf| iudphzrun/ wkh uhqhjrwldwlrq qhhg qrw hyhq eh vhfuhw= lw fdq
eh grqh rshqo| vlqfh djhqwv duh dvvxphg xqdeoh wr dgmxvw wr wkh fkdqjhv xqwlo
wkh qh{w shulrg1 Wkhq vxgghq dqg frvwohvv uhqhjrwldwlrq ghsulyhv ghohjdwlrq ri
dq| frpplwphqw srzhu1

Khuh frphv rxu wklug srlqw ri glvdjuhhphqw zlwk PfFdooxp*v txrwhg vwdwh0
phqw/ lq sduwlfxodu zlwk klv zrugv 4Qru lv wklv sureohp ryhufrph e| vd|lqj wkdw
wkh remhfwlyh ixqfwlrq pxvw eh vshfl?hg dw wkh 4frqvwlwxwlrqdo vwdjh4 ri wkh sr0

7Zh uhsruw wkh ghedwhg vwdwhphqwv +Duwlfoh 4/ Vhfwlrq ; dqg Vhfwlrq 43,1
4Wkh Frqjuhvv vkdoo kdyh srzhu wr +1111, frlq prqh|/ uhjxodwh wkh ydoxh wkhuhri/ dqg ri

iruhljq frlq/ dqg ?{ wkh vwdqgdugv ri zhljkwv dqg phdvxuh41
4Qr vwdwh vkdoo hqwhu lq dq| wuhdw|/ dooldqfh ru frqihghudwlrq> judqw ohwwhuv ri pdutxh dqg

uhsulvdo> frlq prqh|/ hplw eloov ri fuhglw> pdnh dq|wklqj exw jrog dqg vloyhu frlq d whqghu ri
sd|phqw lq ghewv +1111,41
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olwlfdo surfhvv41 Lw lv wuxh wkdw zkhq vxgghq uhqhjrwldwlrq lv ihdvleoh dqg shu vh
frvwohvv d vlpsoh ghohjdwlrq frqwudfw ehwzhhq d jryhuqphqw dqg d fhqwudo edqnhu
+ru d 4ghohjdwlrq odz4 wkdw fdq eh hdvlo| prgl?hg, zrxog qrw kdyh wkh ghvluhg
frpplwphqw h>hfw lq wkh vwdqgdug iudphzrun= wkh sulydwh vhfwru zrxog iruhvhh
wkdw rqfh wkhlu h{shfwdwlrqv duh iruphg +frqwudfwv duh vljqhg,/ jryhuqphqw dqg
edqnhu frxog vlpso| uhqhjrwldwh wkh frqwudfw +fkdqjh wkh odz,18 Krzhyhu/ zh
zloo vkrz lq wkh qh{w vhfwlrqv wkdw hpehgglqj wkh ghohjdwlrq frqwudfw lq wkh
frqvwlwxwlrq lv rqh zd| wr plwljdwh ru vroyh wklv sureohp1 Prvw ghprfudwlf
frqvwlwxwlrqv uhtxluh d sxeolf ghedwh/ d wlph odj/ dqg d txdol?hg pdmrulw| wr
eh dphqghg1 D ghohjdwlrq frqwudfw jxdudqwhhg e| wkh frqvwlwxwlrq lv wkhuhiruh
kdug+hu, wr fkdqjh/ dqg fdqqrw eh vxgghqo| ru vhfuhwo| uhqhjrwldwhg1

6 Wkh vwdqgdug iudphzrun
Zh zloo edvh rxu glvfxvvlrq rq wkh vwdqgdug prgho suhvhqwhg/ iru h{dpsoh/ lq
PfFdooxp +4<<8,1

Orj rxwsxw lv jlyhq e|

|w @ ò+äw ý ähw,> ò A 3 +4,

Wkh jryhuqphqw +ru wkh fhqwudo edqnhu, lv dvvxphg wr frqwuro lq dwlrq gl0
uhfwo|1 Wkh jryhuqphqw orvv ixqfwlrq lv jlyhq e|

Hw

4[
l@3

ñlOw.l> zkhuh +5,

Ow @ è+|w ý |ú,5 . ä5w > è A 3> +6,

zkhuh |ú A 3> zkloh srwhqwldo rxwsxw lv }hur1 Wkh lq dwlrq eldv grhv qrw dulvh
li |ú @ 31

Prqhwdu| srolf| fdq eh ghohjdwhg wr d fhqwudo edqnhu zkrvh suhihuhqfhv dqg
lqfhqwlyhv duh vxfk wkdw wkh lq dwlrq eldv lv holplqdwhg li ghohjdwlrq lv ixoo|
fuhgleoh1 Iru h{dpsoh/ wkh fhqwudo edqn pd| kdyh wkh vdph orvv ixqfwlrq dv
wkh jryhuqphqw/ exw |ú @ 3= Lq wklv iudphzrun/ PfFdooxp*v vwdwhphqw lpsolhv
wkdw wkh jryhuqphqw fdqqrw frpplw +pdnh ghohjdwlrq fuhgleoh,= lw fdq fkdqjh
wkh ghohjdwlrq frqwudfw dw zloo +vd|/ wkurxjk d odz/ li wkh ghohjdwlrq frqwudfw
lv zulwwhq lq d odz, dqg wkhuhiruh/ devhqw uhqhjrwldwlrq frvwv dqg dv|pphwulf
lqirupdwlrq/ ghohjdwlrq lv luuhohydqw1

Mhqvhq +4<<:, dxjphqwv wklv prgho e| dvvxplqj wkdw li wkh jryhuqphqw ghoh0
jdwhv prqhwdu| srolf|/ lw wkhq idfhv d jlyhq frvw ri uhqhjrwldwlrq1 Zh phqwlrqhg
lq wkh lqwurgxfwlrq wkdw zh ?qg wkhvh h{rjhqrxv uhqhjrwldwlrq frvwv xqfohdu1

8Xvlqj wkh whup 4uhqhjrwldwlrq4 zkhq wdonlqj ri prqhwdu| srolf| ghohjdwlrq lpsohphqwhg
e| odz udwkhu wkdq e| frqwudfw lv shukdsv frqixvlqj/ dv wkhq wkh jryhuqphqw fdq fkdqjh wkh
vwdwxv dqg remhfwlyh ri wkh fhqwudo edqn xqlodwhudoo|1 4Uhqhjrwldwlrq4 vkrxog wkhq eh uhdg dv
4fkdqjlqj wkh whupv ri wkh ghohjdwlrq odz14
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Wkh| fdqqrw eh uhsxwdwlrqdo= lq dwlqj rqfh/ uhsxwdwlrq lv orvw iruhyhu vlqfh wkh
wuxh suhihuhqfhv ri wkh jryhuqphqw duh uhyhdohg/ zkloh Mhqvhq*v pdlq dujxphqw
uholhv rq frvwv wkdw pxvw eh idfhg hdfk wlph wkdw wkh jryhuqphqw lq dwhv19 Li
wkh| duh 4wudqvdfwlrqv frvwv4/ wkhq wkhlu vl}h zrxog eh dujxdeo| wrr vpdoo wr
lq xhqfh d jryhuqphqw*v srolf|1

Lq dq| fdvh/ li h{rjhqrxv uhqhjrwldwlrq frvwv duh }hur/ wkh iroorzlqj surwrfrov
duh htxlydohqw=

41 Qr ghohjdwlrq1

51 Qr ghohjdwlrq/ remhfwlyh ixqfwlrq frqvwlwxwlrqdo exw qrq yhul?deoh1

61 Ghohjdwlrq/ qrq0frqwudfwxdo1

71 Ghohjdwlrq/ frqwudfwxdo/ qrq frqvwlwxwlrqdo1

E| 4frqwudfwxdo4 zh phdq wkdw wkh whupv ri wkh ghohjdwlrq duh vhw iruwk lq
dq h{solflw dqg hqirufhdeoh frqwudfw1

Zh gh?qh ghohjdwlrq 4frqvwlwxwlrqdo4 li wkh surfhvv wkurxjk zklfk wkh gho0
hjdwlrq frqwudfw lv fkdqjhg lv vshfl?hg lq wkh frqvwlwxwlrq1 Wkh frqwudfw lwvhoi
qhhg qrw eh sduw ri wkh frqvwlwxwlrq> lw vx!fhv wkdw wkh frqvwlwxwlrq vwdwhv/ iru
h{dpsoh/ wkdw 4Wkh vwdwxv ri wkh Fhqwudo Edqn dqg wkh frpshqvdwlrq vfkhph iru
wkh fhqwudo edqnhu duh prgl?hg iroorzlqj wkh vdph surfhgxuh qhhghg wr dphqg
wkh frqvwlwxwlrq41:

Lq wklv iudphzrun/ zlwk qr h{rjhqrxv uhqhjrwldwlrq frvwv qru uhsxwdwlrq ru
sxqlvkphqwv/ +4,0+7, |lhog htxlydohqw rxwfrphv1 Lq +6,/ qr frqwudfw vshfl?hv
wkh whupv ri ghohjdwlrq/ zklfk wkhuhiruh fdq eh fkdqjhg dw zloo e| wkh jryhuq0
phqw1 Lq +7,/ euhdnlqj wkh frqwudfw lqyroyhv dq h{shfwhg frvw +dvvxplqj wkdw
wkh jryhuqphqw grhv qrw frpsohwho| frqwuro wkh mxglfldu|,/ exw wkh jryhuqphqw
fdq fkdqjh wkh frqwudfw dw qr frvw wkurxjk d odz/ wkhuhiruh zh duh edfn dw +4,1
PfFdooxp*v vwdwhphqw wkdw 4Qru lv wklv sureohp ryhufrph e| vd|lqj wkdw wkh
remhfwlyh ixqfwlrq pxvw eh vshfl?hg dw wkh 4frqvwlwxwlrqdo vwdjh4 ri wkh srolwlfdo
surfhvv4 lv dvvxphg wr krog iru vlwxdwlrq +5,1 Iru h{dpsoh/ d frqvwlwxwlrqdo
odz vwdwlqj wkdw 4Prqhwdu| srolf| lv frqgxfwhg e| wkh jryhuqphqw lq d zd|
frpsdwleoh zlwk sulfh vwdelolw|4 grhv qrw vroyh wkh sureohp1 Wkh uhdvrq lv wkdw
wkh jryhuqphqw uhwdlqv frqwuro ri prqhwdu| srolf|/ dqg lwv lqwhqwlrqv h{0srvw
duh kdug wr yhuli| lq d vwrfkdvwlf hqylurqphqw1 Pruhryhu/ wkhuh lv qr fohdu
frqvhtxhqfh ri qrw phhwlqj wkh remhfwlyhv1 Dv orqj dv PfFdooxp*v vwdwhphqw
uhihuv wr fdvhv +4,0+7,/ lw lv wuxh lq rxu iudphzrun1 Li/ rq wkh rwkhu kdqg/ wkh
vwdwhphqw lv lqwhusuhwhg wr phdq wkdw qr frqvwlwxwlrqdo qrup fdq surylgh d
frpplwphqw whfkqrorj|/ wkh vwdwhphqw lv gh?qlwho| xqfrqylqflqj1 Zh vhh dw
ohdvw wzr zd|v lq zklfk d frpelqdwlrq ri ghohjdwlrq dqg frpprqo| revhuyhg

9Uhsxwdwlrq fdq dulvh rqo| lq dq dv|pphwulf lqirupdwlrq iudphzrun1 Wkh vwudqgdug uhi0
huhqfhv duh Nuhsv dqg Zlovrq +4<;5, dqg Plojurp dqg Urehuwv +4<;5d/ dqg 4<;5e,1

:Ri frxuvh/ wkh frqwudfw vkrxog eh sxeolf dqg wkh fhqwudo edqnhu vkrxog qrw eh doorzhg wr
xqghuwdnh wudqvdfwlrqv wkdw pd| jhqhudwh frq lfwv ri lqwhuhvw/ dv fxvwrpdu| iru kljk0udqnlqj
sxeolf vhuydqwv1

:



frqvwlwxwlrqdo qrupv fdq vroyh ru prghudwh wkh lq dwlrq eldv= frqvwlwxwlrqdo
lqhuwld dqg txdol?hg pdmrulw|1;

7 Frqvwlwxwlrqdo Lqhuwld

714 Pdlq uhvxow

Frqvlghu wkh fdvh zkhuh ghohjdwlrq lv frqwudfwxdo dqg frqvwlwxwlrqdo/ zkhuh
fkdqjlqj wkh ghohjdwlrq frqwudfw uhtxluhv wkh vdph surfhgxuh qhhghg wr dphqg
wkh frqvwlwxwlrq1 Zh pdnh wkh iroorzlqj dvvxpswlrqv=

41 Wkh ghohjdwlrq frqwudfw lv vxfk wkdw wkh fhqwudo edqnhu kdv wkh uljkw suhi0
huhqfhv2lqfhqwlyhv wr sxuvxh d srolf| iuhh ri lq dwlrq eldv1

51 Wkh frqvwlwxwlrq fdq eh ohjdoo| fkdqjhg rqo| iroorzlqj wkh surfhgxuhv vhw
lq wkh frqvwlwxwlrq lwvhoi1 Frqvwlwxwlrqdo fkdqjhv rshudwhg lq rwkhu zd|v
dqg rwkhu ylrodwlrqv ri hdvlo| yhul?deoh frqvwlwxwlrqdo qrupv duh sxqlvkhg
zlwk suredelolw| ä dqg vdqfwlrqv ÷> zlwk ä÷ è 3=<

61 Wkh surfhgxuh ri frqvwlwxwlrqdo uhylvlrq uhtxluhv hyhu| dphqgphqw wr eh
dssuryhg wzlfh ehiruh ehfrplqj h>hfwlyh/ zlwk d plqlpxp wlph vsdq eh0
wzhhq wkh wzr gholehudwlrqv ru/ dowhuqdwlyho|/ wkdw d fhuwdlq shulrg ri wlph
sdvvhv ehiruh dq dssuryhg dphqgphqw ehfrphv h>hfwlyh1

71 Vhsdudwlrq ri srzhuv jxdudqwhhv wkdw li wkh +ulvn0qhxwudo, jryhuqphqw grhv
euhdn wkh ghohjdwlrq frqwudfw 8 srvvleo| e| wu|lqj wr fruuxsw wkh fhqwudo
edqnhu 8 lw uhfhlyhv wkh sxqlvkphqw V zlwk suredelolw| s/ zlwk 3 é sV é
ä÷=43

Frpsohwh ru sduwldo frpplwphqw fdq eh uhdfkhg/ ghshqglqj rq dx{loldu|
dvvxpswlrqv/ dv looxvwudwhg lq wkh iroorzlqj sursrvlwlrq1

Sursrvlwlrq 4 Lq wkh vwdqgdug prgho/ li l, dvvxpswlrqv +4,0+7, krog/ ll, wkh odj
dw srlqw +6, lv dw ohdvw rqh shulrg/ lll, ixwxuh +diwhu wkh frqwudfw lv uhqhjrwldwhg,
rswlrqv iru wkh fhqwudo edqnhu duh qrw hqkdqfhg li vkh lq dwhv/ dqg ly, sV h{fhhgv
wkh jdlqv iurp lq dwlqj/ wkhq wkh lq dwlrq eldv lv frpsohwho| holplqdwhg1

;Qrwh wkdw zlwk vhsdudwlrq ri srzhu pdq| frqwudfwxdo ghylfhv rwkhu wkdq frqvwlwxwlrqdo
ghohjdwlrq fdq eh ghvljqhg wr vroyh wkh vdph sureohp1 Iru h{dpsoh/ d zhoo ghvljqhg kljk0
srzhuhg frqvwlwxwlrqdo lqfhqwlyh vfkhph iru wkh jryhuqphqw lwvhoi/ ru d qrq frqvwlwxwlrqdo
pxowlodwhudo frqwudfw ehwzhhq jryhuqphqw/ edqnhu dqg uhsuhvhqwdwlyhv ri wkh sulydwh vhfwru1

<Wkh ?uvw sduw ri wklv dvvxpswlrq lv fohduo| uhdolvwlf/ vlqfh frpsoldqfh zlwk surfhgxudo
uxohv lv hdvlo| yhul?deoh +zh gr qrw qhhg wr dvvxph wkdw doo frqvwlwxwlrqdo uxohv duh uhvshfwhg/
exw rqo| wkdw wkh hdvlo| yhul?deoh rqhv duh,1 Uhjduglqj wkh vhfrqg sduw/ lw lv vhqvleoh wr
dvvxph ZP vwulfwo| srvlwlyh lq prvw fdvhv/ dowkrxjk lwv ydoxh ydulhv zlogo| ehwzhhq gl>huhqw
frxqwulhv +rwkhuzlvh/ zh vkrxog frqwlqxrxvo| revhuyh lqfxpehqw Zhvwhuq jryhuqphqwv loohjdoo|
prgli|lqj wkh frqvwlwxwlrq 0 h1j1 hohfwrudo uxohv 0 lq wkhlu idyru,1

43Wkhq zkhq wkh jryhuqphqw kdv frpsohwh frqwuro ryhu wkh mxglfldu| R s fc zkhq vhsdudwlrq
ri srzhuv lv frpsohwh R s �é

;



Surri1 Wr fkdqjh prqhwdu| frqglwlrqv/ wkh jryhuqphqw qhhgv wr fkdqjh wkh
ghohjdwlrq frqwudfw ehfdxvh ri ly, dqg +7,1 Fkdqjlqj wkh ghohjdwlrq frqwudfw
uhtxluhv d odj ehfdxvh ri +6,1 Vlqfh wklv odj lv dw ohdvw dv orqj dv wkh wlph uhtxluhg
iru djhqwv wr xsgdwh h{shfwdwlrqv +dvvxpswlrq ll,/ wkh jdlq iurp lq dwlqj lv }hur
dv orqj dv wkh fhqwudo edqnhu ehkdyhv dffruglqj wr wkh lqfhqwlyhv ri wkh fxuuhqwo|
ydolg frqwudfw/ dv jxdudqwhhg e| lll,1

Li wkh odj uhtxluhg wr fkdqjh wkh frqvwlwxwlrq +dqg khqfh wkh ghohjdwlrq
frqwudfw, lv vpdoohu wkdq rqh shulrg/ vrph jdlqv iurp lq dwlqj zloo uhpdlq1 Wkh
vdph lv wuxh li sV +wkh h{shfwhg sxqlvkphqw iurp lqiulqjhphqw, lv vpdoohu wkdq
wkh jdlqv iurp lq dwlqj1 Olnhzlvh/ li wkh odj lv vx!flhqw/ exw wkh fhqwudo edqnhu
pd| eh lq d pruh idyrudeoh vlwxdwlrq rqfh wkh frqwudfw lv uhqhjrwldwhg li vkh
lq dwhv/ wkh frpplwphqw vroxwlrq lv qrw uhdfkhg1 Lq doo fdvhv wkh htxloleulxp
lq dwlrq zloo olh ehwzhhq }hur dqg wkh glvfuhwlrqdu| ohyho/ vr wkhuh lv d sduwldo
jdlq iurp ghohjdwlrq1 Wr prgho wklv vlwxdwlrq/ zh lqwurgxfh wkh sdudphwhu ð>
zlwk 3 é ð é 4> zkhuh 4ý ð lv wkh iudfwlrq ri wkh shulrg qhhghg wr fkdqjh wkh
frqwudfw +dowhuqdwlyho|/ ð uh hfwv dq lqyhuvh ixqfwlrq ri wkh h{shfwhg sxqlvkphqw
8 sV 8 ru wkh idfw wkdw wkh fhqwudo edqnhu pd| ?qg khuvhoi lq d ehwwhu srvlwlrq
zkhq uhfrqwudfwlqj li vkh lq dwhv,1 Wkhq rxwsxw iroorzv

|w @ òð+äw ý ähw ,> +7,

dqg wkh htxloleulxp lq dwlrq lq wkh rqh0vkrw jdph lv

äw @ èòð|
ú> lpso|lqj

Cä

Cð
@ èò|ú A 3= +8,

Wkxv zh rewdlq wkh lqwxlwlyh uhvxowv wkdw hdfk ri wkh iroorzlqjv uhgxfhv wkh
lq dwlrq eldv prqrwrqlfdoo| lq wkh rqh0vkrw jdph htxloleulxp=

d, Lqfuhdvhg lqhuwld1
e, Lqfuhdvhg h{shfwhg sxqlvkphqw ri ylrodwlqj wkh ghohjdwlrq frqwudfw1
f, Lpsuryhg h{lw rswlrqv iru wkh fhqwudo edqnhu wkdw grhv qrw lq dwh1
Wkhvh uhvxowv duh rewdlqhg zkhq wkh jryhuqphqw fdq prgli| wkh frqvwlwxwlrq

zlwkrxw dq| vxssruw iurp wkh rssrvlwlrq1 Vhfwlrq 8 glvfxvvhv wkh lpsolfdwlrq ri
dvvxplqj/ pruh uhdolvwlfdoo|/ wkdw wkh frqvwlwxwlrq fdqqrw eh fkdqjhg xqlodwhu0
doo| e| wkh uxolqj sduw|1

715 H{whqvlrq= uhshdwhg lqwhudfwlrq

Prgholqj uhshdwhg jdphv uhtxluhv dgglwlrqdo dvvxpswlrqv1 Zh lqyhvwljdwh wkh
vlpsoh wlw0iru0wdw vwudwhj| sursrvhg e| Mhqvhq lq d uhshdwhg +lq?qlwho| pdq|
wlphv, jdph1 Wkh sulydwh vhfwru vwudwhj| lv dvvxphg wr eh=

ähw @ 3 li äwý4 @ ähwý4=
ähw @ èðò|ú rwkhuzlvh= +9,

Wkh rxwfrph äw @ 3 lv dq htxloleulxp li ð @ 3 ru li

ñ è 4

4 . èðò5
=

<



Wkhuhiruh/ dv ð $ 3/ wkh qr0frpplwphqw rxwfrph lpsuryhv exw wkh rswlpdo
srolf| ehfrphv pruh gl!fxow wr vxvwdlq jlyhq wklv vwudwhj|1 Wklv uhvxow lv wkh
vdph rewdlqhg e| Mhqvhq zlwk h{rjhqrxv uhqhjrwldwlrq frvwv1 Wkdw lv/ odujhu
uhqhjrwldwlrq frvwv lq Mhqvhq*v iudphzrun dqg vpdoohu ehqh?wv ri lq dwlqj lq
rxu iudphzrun jhqhudwh wkh vdph uhvxowv= wkh htxloleulxp lq dwlrq lq wkh rqh0
vkrw jdph ghfuhdvhv exw wkh rswlpdo udwh ri lq dwlrq lv ohvv olnho| wr eh wkh
rxwfrph ri wkh vlpsoh sursrvhg wlw0iru0wdw vwudwhj|1

Lq Mhqvhq*v prgho wkh sdudphwhu ghwhuplqlqj uhqhjrwldwlrq frvwv lv wdnhq
dv h{rjhqrxv e| wkh jryhuqphqw ghvljqlqj wkh rswlpdo ghohjdwlrq +lqfhqwlyh,
vfkhph/ uh hfwlqj wkh frpprq lqwhusuhwdwlrq ri PfFdooxp*v zrugv wkdw d jry0
huqphqw fdqqrw wlh lwv rzq kdqgv1 Khuh/ lqvwhdg/ zh duh wu|lqj wr hvwdeolvk
irxqgdwlrqv iru wkh dvvxpswlrq ri srvlwlyh uhqhjrwldwlrq frvwv/ dqg vkrzlqj
wkdw wkhvh frvwv duh w|slfdoo| qrw h{rjhqrxv= wkh| fdq eh lq xhqfhg e| lqvwlwx0
wlrqdo duudqjhphqwv/ vr wkdw wkh frpplwphqw whfkqrorj| lv qrw jlyhq sulru wr
dq| srolwlfdo ghflvlrq1 Li wkh odj fdq eh fkrvhq e| wkh jryhuqphqw +jlylqj ulvh wr
hqgrjhqrxv uhqhjrwldwlrq frvwv, dqg/ dv qdwxudo lq rxu iudphzrun/ lw qhhgv qrw
eh vhw rqfh dqg iruhyhu exw fdq eh fkdqjhg dw hyhu| shulrg/ zkdw surfhvv zloo
dulvh lq htxloleulxp iru wkh odj ohyhoB Sursrvlwlrq 5 vkrzv wkdw wkh jryhuqphqw
zloo rswlpdoo| fkrrvh odjè 4=

Sursrvlwlrq 5 Frqvlghu dq lq?qlwh krul}rq prgho d od Eduur0Jrugrq0Mhqvhq/
dqg ohw wkh wlph odj iru +ru wkh frvw ri, uhqhjrwldwlrq eh ghwhuplqhg2prgl?hg e|
wkh jryhuqphqw dw wkh ehjlqqlqj ri hdfk shulrg1 Wkhq/ wkh xqltxh htxloleulxp
kdv odjè 4 dqg +wkhuhiruh, ixoo frpplwphqw1
Surri1 Li odj?4 dqg wkh jryhuqphqw lq dwhv/ lw fdqqrw eh sxqlvkhg lq dq|

zd|/ vlqfh lw fdq rswlpdoo| vhw d odjè 4 iurp wkh qh{w shulrg rq1 Lw iroorzv wkdw/
iru dq| glvfrxqw udwh/ zkhqhyhu odj?4 wkh jryhuqphqw zlvkhv wr lq dwh1 Exw
vlqfh wkh sulydwh vhfwru nqrzv wklv/ qr vxusulvh lq dwlrq lv srvvleoh/ dqg vhwwlqj
odj?4 lv vwulfwo| grplqdwhg e| vhwwlqj odjè 4=

Dv d wkhruhwlfdo uhvxow/ Sursrvlwlrq 5 vd|v wkdw d jryhuqphqw wkdw fdq frp0
plw wr ghohjdwlrq zloo gr vr1 Rq dq hpslulfdo ohyho/ lw udlvhv wkh txhvwlrq ri zk|
zh gr qrw xqlyhuvdoo| revhuyh vxfk frpplwphqw1 D ?uvw dqvzhu frxog eh wkdw lq
wkh odvw ghfdghv zh kdyh revhuyhg pdq| pryhv wrzdugv vxfk frpplwphqw1 Wkh
vwdwxwhv ri wkh Lwdoldq dqg Iuhqfk fhqwudo edqnv kdyh uhfhqwo| ehhq prgl?hg lq
wklv gluhfwlrq1 Wkh HFE lv dujxdeo| wkh prvw lpsruwdqw h{dpsoh= wkh vwdwxwh
ri dxwrqrp| ri wkh HFE dqg lwv jrdov duh vshfl?hg lq wkh Pddvwulfkw Wuhdw|1
Prgli|lqj wkh Wuhdw|/ lq wxuq/ fdoov iru dq lqwhuqdwlrqdo frqihuhqfh zkhuh wkh
xqdqlprxv yrwh ri doo vljqlqj vwdwhv lv uhtxluhg1 Wkhuh lv d odujh grvh ri erwk
lqhuwld dqg txdol?hg pdmrulw| +vhh wkh qh{w vhfwlrq, lq wklv surfhgxuh1

Exw zk| kdyh zh qrw revhuyhg pruh fuhgleoh ghohjdwlrq lq wkh sdvwB Srvvleoh
h{sodqdwlrqv lqfoxgh=

î Srolwlfldqv fkrvh qrw wr frpplw ehfdxvh wkh| zhuh xvlqj wkh zurqj prgho>
ru wkrxjkw wkdw wkh sulydwh vhfwru zdv hlwkhu xvlqj wkh zurqj prgho ru
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iruplqj h{shfwdwlrqv luudwlrqdoo|144

î Lqhuwld pd| lpso| d orvv ri  h{lelolw| +Orkpdqq/ 4<<5,/ dqg srolwlfldqv
mxgjhg  h{lelolw| pruh lpsruwdqw wkdq orz lq dwlrq1

î Srolwlfldqv ydoxhg pruh dxwkrulw| rq prqhwdu| srolf| wkdq srolf| rxw0
frphv/ dqg yrwhuv idlohg wr sxqlvk wkhp +h1j1 ehfdxvh ri wkh exqgolqj ri
sureohpv lq jhqhudo hohfwlrqv,1

î Iru ohvv vwdeoh ghprfudflhv/ odfn ri frpplwphqw whfkqrorj|1 Lq rxu iudph0
zrun/ wklv phdqv wkdw odzv dqg frqvwlwxwlrqv zhuh qrw vx!flhqwo| elqglqj
+ä÷ forvh wr 3,1

8 Txdol?hg pdmrulw|

814 Pdlq uhvxow

Zh dsshdo wr wkh olwhudwxuh rq srolwlfdo exvlqhvv f|foh lq frqmhfwxulqj wkdw wkh
lq dwlrq eldv grhv qrw dulvh iurp wkh idfw wkdw d ehqhyrohqw jryhuqphqw lv
wdujhwlqj d srvlwlyh rxwsxw jds ehfdxvh lw eholhyhv wkdw srwhqwldo rxwsxw lv nhsw
grzq e| glvwruwlrqv1 Udwkhu/ zh dvvxph wkdw wkh jryhuqphqw*v orvv ixqfwlrq
ghvfulehv wkh suredelolw| ri zlqqlqj wkh qh{w hohfwlrq/ dv lq

Su+uh0hohfwlrqw.4, @ fw . ïOý4w > +:,

zkhuh fw ghshqgv rq idfwruv wkdw duh xqfruuhodwhg zlwk rxwsxw dqg lq dwlrq1
Zh gr qrw ghulyh +:, iurp d prgho/ exw zh eholhyh wkdw lw jlyhv d pruh sodxvleoh
h{sodqdwlrq ri zk| d jryhuqphqw pd| zdqw wr lqgxfh d srvlwlyh rxwsxw jds1
Li wklv lv lqghhg wkh fdvh/ dq lqfuhdvhg dyhuvlrq wr lq dwlrq lq sxeolf rslqlrq
zrxog uhgxfh wkh ydoxh ri wkh sdudphwhu è45 / wkxv uhgxflqj wkh lq dwlrq udwh
lq wkh rqh0vkrw jdph +vhh htxdwlrq 8,1 Wkhq dq lq dwlrq0dyhuvh sxeolf rslqlrq
fdq uhgxfh wkh lq dwlrq eldv lqghshqghqwo| ri ghohjdwlrq/ zklfk vhhpv uhdolvwlf1

Zh nhhs dvvxpswlrqv +4,0+5, dqg +7,/ glvuhjdug frqvwlwxwlrqdo lqhuwld e|
dvvxplqj qr odj iru frqvwlwxwlrqdo dphqgphqwv/ dqg dgg wkh iroorzlqj dvvxps0
wlrqv=

81 Wkh h{shfwhg xwlolw| ri erwk jryhuqphqw dqg rssrvlwlrq lv htxdo wr wkh
suredelolw| ri zlqqlqj wkh qh{w hohfwlrqv1 Wkh suredelolw| ri uh0hohfwlrq lv
jlyhq e| htxdwlrq +:,1

91 Wkh srolwlfdo v|vwhp lv elsduwlvdq dqg wkh rssrvlwlrq yrwhv frpsdfwo| rq
lvvxhv wkdw lqyroyh d fkdqjh lq wkh suredelolw| ri vxffhvv lq wkh qh{w hohf0
wlrqv1

44Iru h{dpsoh/ wkh jryhuqphqw pd| kdyh wkrxjkw wkdw wkh Skloolsv fxuyh frxog eh xvhg wr
jhqhudwh d orqj0uxq wudghr> ehwzhhq lq dwlrq dqg rxwsxw1

45Wkh sdudphwhu dvvrfldwhg zlwk Z2 lv qrupdol}hg wr rqh1
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:1 Fkdqjlqj wkh frqvwlwxwlrq uhtxluhv d vkduh ri wkh yrwhv zklfk fdqqrw eh
uhdfkhg li wkh rssrvlwlrq yrwhv frpsdfwo| djdlqvw1

;1 sV lv odujhu wkdq h{shfwhg jdlqv iurp lq dwlqj1

Zh wkhq rewdlq wkh iroorzlqj uhvxow1

Sursrvlwlrq 6 Li dvvxpswlrqv +4,0+5, dqg +7,0+;, krog/ wkh lq dwlrq eldv lv
frpsohwho| holplqdwhg1

Surri1 Wr fkdqjh wkh ghohjdwlrq frqwudfw/ d frqvwlwxwlrqdo uhirup lv qhhghg
+wkh frqwudfw lv qrw ylrodwhg ehfdxvh ri ;,1 Wklv uhirup lqfuhdvhv wkh fkdqfhv
wkdw wkh sduw| kroglqj wkh jryhuqphqw lv uh0hohfwhg1 Ohw Su+J, eh wkh suredelolw|
wkdw wkh uxolqj frdolwlrq zloo zlq wkh qh{w hohfwlrq1 Wkhq wkh suredelolw| wkdw
wkh rssrvlwlrq zloo zlq wkh qh{w hohfwlrq lv jlyhq e| Su+R,@40Su+J,/ pdnlqj
hohfwlrqv d }hur vxp jdph +ehfdxvh ri Dvvxpswlrq 8,1 Lq d }hur vxp jdph wkhuh
lv qr vfrsh iru jdlq0vsolwwlqj/ wkhuhiruh wkhuh lv qr Sduhwr vxshulru rxwfrph lq
zklfk wkh rssrvlwlrq yrwhv wr sdvv wkh frqvwlwxwlrqdo uhirup1

815 H{whqvlrq= pxowlsduwlvdq v|vwhpv

Pdq| h{lvwlqj ghprfudflhv duh qrw el0sduwlvdq/ pdmrulw| dqg rssrvlwlrq duh
frpsrvhg ri frdolwlrqv ri vpdoohu ru odujhu sduwlhv1 Lw lv wkhuhiruh zruwkzkloh wr
yhuli| zkdw kdsshqv wr Sursrvlwlrq 6 li Dvvxpswlrq 9 grhv qrw krog1 Vxssrvh
wkdw dvvxpswlrq +;, krogv exw wkdw wkh uxolqj pdmrulw| fdq xvh vlgh wudqvihuv
wr 4ex|4 wkh qxpehu ri dgglwlrqdo yrwhv lw qhhgv wr prgli| wkh frqvwlwxwlrq1
Ohw q eh wkh qxpehu ri vhdwv lq wkh sduoldphqw/ 56q eh wkh plqlpxp iudfwlrq
ri yrwhv uhtxluhg wr dphqg wkh frqvwlwxwlrq/ dqg p> zlwk 5

6q A p A q
5 > eh

wkh qxpehu ri vhdwv khog e| wkh pdmrulw|1 Pruhryhu/ ohw y A 3 ghqrwh d sdu0
oldphqw phpehu*v qhw ydoxh ri zlqqlqj wkh qh{w hohfwlrqv/ s wkh suredelolw| ri
wkh lqfxpehqw pdmrulw| wr zlq wkh qh{w hohfwlrq zlwkrxw vxusulvh lq dwlrq/ dqg
üs A 3 wkh pd{lpdo lqfuhdvh lq s lw fdq dfklhyh e| lqgxflqj vxusulvh lq dwlrq1
Wkh pdmrulw|*v jdlq iurp lqgxflqj vxusulvh lq dwlrq lv wkhuhiruh pyüs=

Wr rewdlq wkh 5
6qýp yrwhv uhtxluhg iru d frqvwlwxwlrqdo dphqgphqw doorzlqj

iru uhqhjrwldwlrq dqg vxusulvh lq dwlrq/ wkh pdmrulw| kdv wr frpshqvdwh 5
6qýp

rssrvlwlrq phpehuv wkurxjk vlgh wudqvihuv1 E| ehlqj or|do/ hdfk rssrvlwlrq
phpehu h{shfwv d qhw uhvhuydwlrq sd|r> lqfoxghg ehwzhhq +4ýs,y> wkh sd|r> lw
rewdlqv li vwulfwo| ohvv wkdq 5

6qýp rssrvlwlrq phpehuv yrwh zlwk wkh pdmrulw|
+vr wkdw uhqhjrwldwlrq lv suhyhqwhg,/ dqg +4ýsýüs,y> wkh sd|r> lw rewdlqv li dw
ohdvw 5

6qýp rssrvlwlrq phpehuv yrwh zlwk wkh pdmrulw|/ vr wkdw uhqhjrwldwlrq
dqg vxusulvh lq dwlrq wdnh sodfh1 Zh dvvxph wkdw li dq rssrvlwlrq phpehu yrwhv
zlwk wkh pdmrulw| idyrulqj uhqhjrwldwlrq dqg vxusulvh lq dwlrq/ vkh lv h{foxghg
iurp wkh qh{w hohfwlrq1

Dv lq wkh olwhudwxuh rq wdnhryhuv/ wkh shu fdslwd wudqvihu w wkh pdmrulw|
pxvw r>hu wr fdswxuh d vx!flhqw qxpehu ri rssrvlwlrq phpehuv zloo ghshqg
rq wkh ghwdlov ri wkh r>hu surfhvv= zkhwkhu lw lv vlpxowdqhrxv ru vhtxhqwldo/
zkhwkhu lqirupdwlrq rq dffhswdqfh lv sulydwh ru sxeolf/ zkhwkhu r>huv fdq eh
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frqglwlrqdo rq vxffhvv ru qrw/ dqg vr rq1 Wkh wudqvihu uhtxluhg wr shuvxdgh
d vx!flhqw qxpehu ri rssrvlwlrq phpehuv zloo dovr ghshqg rq wkh ghwdlov ri
wkh lqvwlwxwlrqdo iudphzrun1 Iru h{dpsoh/ li srolwlfldqv dw wkh h{wuhphv ri wkh
srolwlfdo vshfwuxp kdyh d vwurqj dyhuvlrq wr yrwh zlwk hdfk rwkhu/ vr wkdw wkh
pdmrulw| lv uhvwulfwhg wr pdnh dq r>hu wr wkh 5

6qýp rssrvlwlrq phpehuv forvhu
wr wkh fhqwhu/ hdfk ri wkhvh ohvv h{wuhph rssrvlwlrq phpehuv lv slyrwdo +ru doprvw
vr,/ zklfk phdqv wkdw doo +ru prvw, wkh pdmrulw|*v jdlqv iurp vxusulvh lq dwlrq
duh fdswxuhg e| wkh vzlwfklqj yrwhuv1

Zkdwhyhu prgho rqh xvhv/ d orzhu erxqg iru wkh shu fdslwd wudqvihu wr dq
rssrvlwlrq phpehu lv +4ýsýüs,y> zklfk vkh fdq dozd|v rewdlq e| qrw ehwud|lqj
khu sduw|1 Vr wkh wrwdo wudqvihu W wkdw wkh pdmrulw| kdv wr r>hu wr rewdlq wkh
frqvwlwxwlrqdo dphqgphqw dqg lq dwh pxvw dozd|v eh W A +4ýsýüs,y+56qýp,=
Wkhuhiruh/ jlyhq wkdw pyüs lv wkh pdmrulw|*v jdlq iurp vxusulvh lq dwlrq/ d
plqlpdo qhfhvvdu| +qrw vx!flhqw, frqglwlrq iru uhqhjrwldwlrq wr wdnh sodfh lv

pyüs A +4ý sýüs,y+5
6
qýp, +;,

ru/ htxlydohqwo|/

üs

4ý sýüs A
5
6qýp
p

= +<,

Vlqfh wkhuh lv qr uhdvrq wr h{shfw wklv frqglwlrq wr hlwkhu krog ru qrw krog
lq jhqhudo/ zh fdq vwdwh wkh iroorzlqj sursrvlwlrq1

Sursrvlwlrq 7 Vxssrvh +4,0+5,/ +7,0+8, dqg +:,0+;, krog dqg wkdw sV lv odujhu
wkdq wkh jdlq iurp lq dwlqj1 Wkhq=

41 Dv orqj dv üs
4ýsýüs é

5
6qýp
p frqvwlwxwlrqdo ghohjdwlrq frpsohwho| holpl0

qdwhv wkh lq dwlrq eldv1
51 Zkhq üs

4ýsýüs A
5
6qýp
p wkh lq dwlrq eldv qhhg qrw eh frpsohwho| holp0

lqdwhg e| frqvwlwxwlrqdo ghohjdwlrq> krzhyhu/ wkh frvw iru wkh uxolqj pdmrulw|
ri uhqhjrwldwlqj wkh ghohjdwlrq frqwudfw dqg lqgxfh vxusulvh lq dwlrq lv dw ohdvw
+4ý sýüs,y+56qýp,p1

Vlqfh prghuq frqvwlwxwlrqv w|slfdoo| kdyh d uljlg vwuxfwxuh uhtxlulqj dphqg0
phqwv wr eh sdvvhg e| d txdol?hg pdmrulw|/ Sursrvlwlrqv 6 dqg 7 lpso| wkdw
lqhuwld lv qrw qhhghg iru frqvwlwxwlrqv wr surylgh d fuhgleoh frpplwphqw ghylfh1
Lw lv wkh vkhhu idfw wkdw wkh plqrulw| orvhv iurp lq dwlrq vxusulvhv wr suhyhqw
wkhp ru uhgxfh wkhlu jdlqv1

Dw wklv srlqw/ d uhpdun lv lq rughu1

Uhpdun 8 Zh kdyh dvvxphg wkdw lw lv frvwohvv wr fkdqjh dq ruglqdu| odz/
zklfk uhtxluhv d vlpsoh pdmrulw|1 Uhod{lqj wklv h{wuhph zrunlqj dvvxpswlrq
vwuhqjwkhqv rxu uhvxowv dqg holplqdwhv wkh htxlydohqfh ri qrq0frqvwlwxwlrqdo gho0
hjdwlrq dqg qr ghohjdwlrq1
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Wklv lv dqrwkhu srvvleoh vrxufh ri uhqhjrwldwlrq frvwv1 Rqh frxog wklqn ri
pdq| uhdvrqv zk| sdvvlqj vxfk d odz frxog eh frvwo|= iru h{dpsoh/ wkh rssrvl0
wlrq frxog ghod| lwv dssurydo +rssrvlwlrqv gr kdyh phdqv ri ghod|lqj wkh dssurydo
ri d odz/ iru h{dpsoh e| sursrvlqj kxqguhgv ri dphqgphqwv,/ lqgxflqj lqhuwld
dqg wkhuhiruh uhgxflqj jdlqv iurp lq dwlqj146

9 Glvfxvvlrq= dvvxpswlrqv dqg uhvxowv
Dw d wkhruhwlfdo ohyho/ Sursrvlwlrqv 407 surylgh d pxfk qhhghg irxqgdwlrq iru
wkh 4uhqhjrwldwlrq frvwv4 xvhg e| Mhqvhq +h{rjhqrxv frvwv,/ Orkpdqq +frvwv
vhw e| jryhuqphqw, dqg rwkhuv1 Lw lv qrw/ krzhyhu/ d irxqgdwlrq zklfk gholyhuv
h{dfwo| wkh vdph remhfw dv wkh suhylrxvo| srvwxodwhg rqh1 Lq rxu iudphzrun
4uhqhjrwldwlrq frvwv4 duh qrw qhfhvvdulo| jlyhq h{rjhqrxvo| wr wkh jryhuqphqw1
Pruhryhu/ rxu irxqgdwlrq fdq jlyh jxlgdqfh dv wr wkh frqwh{w0vshfl?f qdwxuh
dqg vl}h ri wkhvh frvwv1 Dw wkh ohyho ri dssolfdwlrq/ Sursrvlwlrqv 407 lpso|
wkdw frqvwlwxwlrqv gr r>hu wrrov wr plwljdwh wkh lq dwlrq eldv/ dqg wkdw wkh
h>hfwlyhqhvv ri wkhvh wrrov ghshqg rq wkh ghjuhh ri vhsdudwlrq ri srzhuv1

Orqj ehiruh N|godqg dqg Suhvfrww +4<::,/ d sulpdu| ixqfwlrq ri frqvwl0
wxwlrqv kdv ehhq wr uhgxfh g|qdplf lqfrqvlvwhqflhv1 Wkh lqfrqvlvwhqflhv dulvh
ehfdxvh/ rqfh lq srzhu/ hdfk jryhuqphqw kdv dq lqfhqwlyh wr sxuvxh srolflhv
wkdw lqfuhdvh lwv fkdqfhv ri pdlqwdlqlqj srzhu1 Zh eholhyh wkdw wkh ghvluh wr
hqjlqhhu dq rxwsxw h{sdqvlrq kdv wkh vdph ruljlq dv wkh ghvluh wr pdqlsxodwh
wkh phgld/ wkh mxglfldo v|vwhp dqg wkh hohfwrudo surfhvv/ dqg wkdw lw fdq eh glv0
flsolqhg lq pxfk wkh vdph zd|= e| uhtxlulqj wkh rssrvlwlrq wr djuhh li fhuwdlq
uxohv duh wr eh prgl?hg1

Wr lwhudwh rxu srlqw/ Zhvwhuq0vw|oh frqvwlwxwlrqv kdyh ehhq ghvljqhg +dqg
fdq eh prgl?hg, wr jhqhudwh frvwv deoh wr plwljdwh g|qdplf lqfrqvlvwhqflhv du0
jxdeo| pruh vhyhuh +lq whupv ri orvv ri zhoiduh dqg ri whpswdwlrq iru wkh uxolqj
jryhuqphqw, wkdq wkrvh dulvlqj lq prqhwdu| srolf|1 Wkh vkduh ri yrwhv qhhghg
wr fkdqjh Zhvwhuq0vw|oh frqvwlwxwlrqv w|slfdoo| rvfloodwhv ehwzhhq 526 dqg 627/
d shufhqwdjh ghvljqhg zlwk wkh reylrxv sxusrvh wkdw d vkduh ri wkh rssrvlwlrq
vkrxog djuhh rq wkh fkdqjh/ uh hfwlqj wkh olehudo sulqflsoh wkdw srolwlfdo plqrul0
wlhv eh jxdudqwhhg fhuwdlq ixqgdphqwdo uljkwv1 Lq dgglwlrq/ pdq| frqvwlwxwlrqv
uhtxluh d odj ehwzhhq wzr yrwhv1 Wkh Dphulfdq Frqvwlwxwlrq +duwlfoh 8, grhv
vr lpsolflwo|/ uhtxlulqj wzr wklugv ri doo yrwhv iurp erwk Krxvhv dqg wkh udwl?0
fdwlrq ri wkuhh irxuwk ri wkh ohjlvodwxuhv ri wkh vwdwhv/ d surfhgxuh wkdw frxog
kdugo| eh fduulhg rxw ryhuqljkw1 Vlploduo|/ wkh Jhupdq Frqvwlwxwlrq +duw1 :<
dqg ;5, uhtxluhv wzr wklug ri doo yrwhv iurp erwk Krxvhv/ wkhq wkh vljqdwxuh

46Zh kdyh dovr phqwlrqhg lq wkh Lqwurgxfwlrq wkdw uhsxwdwlrqdo frvwv fdq dulvh lq dq dv|p0
phwulf lqirupdwlrq/ uhshdwhg jdph iudphzrun1
Dq h{dpsoh ri wkh frpplwphqw srzhu ri d odz lv wkh Exqghvedqn/ shukdsv wkh prvw lqgh0

shqghqw fhqwudo edqn/ zkrvh lqghshqghqfh lv jxdudqwhhg e| d qrupdo odz +dqg d vwurqj sxeolf
rslqlrq,1 Jhupdq srolwlfldqv uhvlvwhg iru whq |hduv +ehwzhhq 4<7: dqg 4<8:, wr wkh Dphulfdqv*
suhvvlqj uhtxhvw iru d odz jxdudqwhhlqj wkh Exqghvedqn*v lqghshqghqfh +vhh Exfkkhlp/ 5334,1
Li odzv dqg frqvwlwxwlrqv fdq eh hqirufhg ru fkdqjhg dw zloo e| jryhuqphqwv/ zk| glg vxfk d
ohqjwk| srolwlfdo ?jkw wdnh sodfhB
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ri wkh Suhvlghqw/ dqg wkhq wkh sxeolfdwlrq rq wkh r!fldo mrxuqdo1 Wkh Lwdoldq
Frqvwlwxwlrq +duw1 46;, h{solflwo| uhtxluhv d odj ri dw ohdvw wkuhh prqwkv1 Wkh
Vzhglvk Frqvwlwxwlrq hyhq fdoov iru d jhqhudo hohfwlrq ehwzhhq wkh wzr yrwhv1
Dvvxpswlrq : lv dovr xvxdoo| vdwlv?hg/ wrjhwkhu zlwk Dvvxpswlrq 6/ vr wkdw lq
uhdolw| wkh h>hfwv ri lqhuwld dqg ri txdol?hg pdmrulw| uhlqirufh hdfk rwkhu1

Wkh frqfoxvlrq wkdw frqvwlwxwlrqdo lqhuwld dorqh fdq frpsohwho| holplqdwh wkh
lq dwlrq eldv ghshqgv rq wkh fhqwudo edqnhu qrw kdylqj kljkhu rswlrqv/ zkhq wkh
wlph ri uhqhjrwldwlqj wkh frqwudfw frphv/ li vkh kdv lq dwhg1 Wkh dssolfdelolw|
ri wklv dvvxpswlrq ydulhv iurp fdvh wr fdvh1 Lq hfrqrplhv zlwk d zhoo ghyhorshg
sulydwh ?qdqfldo vhfwru/ wkh fhqwudo edqnhu frxog ?qg kljk sd|lqj mrev hovhzkhuh1
Sxeolf rslqlrq pd| dovr sod| dq lpsruwdqw uroh/ dzduglqj suhvwljh wr edqnhuv
mhdorxv ri wkhlu lqghshqghqfh1 Lqfuhdvhg sxeolf dzduhqhvv ri lq dwlrq pd| wkhq
uhgxfh lq dwlrq wkurxjk wklv vlpsoh phfkdqlvp/ zklfk judqwv srsxodulw| dqg
uhvshfwdelolw| wr lqghshqghqw fhqwudo edqnhuv1 Ilqdoo|/ rqh dovr h{shfwv surplvhv
dqg wkuhdwv iurp wkh jryhuqphqw wr eh edodqfhg wr vrph h{whqw e| suhvvxuh dqg
surplvhv iurp wkh rssrvlwlrq/ vlqfh wkh odwwhu lv dvvxphg wr eh gdpdjhg e| wkh
hqjlqhhuhg h{sdqvlrq1

Dvvxpswlrq 5 rqo| h{foxghv wkdw dq dphqgphqw wr wkh frqvwlwxwlrq pd|/
iru h{dpsoh/ eh yrwhg e| d 4@5 pdmrulw| udwkhu wkdq e| d 5@6 pdmrulw|1 Wkhvh
kljko| yhul?deoh surfhgxudo uxohv duh uhvshfwhg lq Zhvwhuq frxqwulhv/ dqg wu|lqj
wr euhdn wkhp zrxog lpso| odujh h{shfwhg frvwv zkhq frpsduhg zlwk wkh jdlqv
iurp vxusulvh lq dwlrq1

Lv wkh dvvxpswlrq ri vhsdudwlrq ri srzhuv +Dvvxpswlrq 7, d uhdvrqdeoh dqg
xvhixo rqhB Lw lv/ lq rxu ylhz/ iru fhuwdlq frxqwulhv1 Ri frxuvh wkhuh duh frxqwulhv
lq zklfk srzhu lv devroxwh/ vr wkdw wkh uxolqj jryhuqphqw lv qrw frqvwudlqhg wr
uhvshfw hlwkhu frqwudfwv ru surfhgxudo uxohv +dqg pd| qrw hyhq idfh hohfwlrqv,1
Qrwklqj lv ohiw ri wkh uhohydqfh ri ghohjdwlrq li wkh jryhuqphqw lv qrw frqvwudlqhg
lq dq| zd| e| surfhgxudo uxohv qru e| d mxglfldo v|vwhp +vr wkdw sV @ 3,= Rq wkh
rwkhu kdqg/ frqvwlwxwlrqdo ghohjdwlrq kdv vrph ghjuhh ri frpplwphqw 8 jlylqj
ulvh wr uhqhjrwldwlrq frvwv 8 dv orqj dv wkh mxglfldu| lv qrw frpsohwho| frqwuroohg
e| wkh jryhuqphqw +iru dq| sV A 3,1 Wklv lpsolhv wkdw vrflhwlhv zklfk kdyh
exlow dq h>hfwlyh vhsdudwlrq ri srzhuv duh ehwwhu deoh wr ghdo zlwk g|qdplf
lqfrqvlvwhqflhv wkdq vrflhwlhv zklfk kdyh qrw1

Ilqdoo|/ lq rxu vlpsoh prgho wkh fhqwudo edqnhu lv qrw idflqj dq| h{rjhqrxv
vkrfn1 Li d prgho hfrqrp| srsxodwhg e| iruzdug0orrnlqj djhqwv lv klw e| qrq0
srolf| vkrfnv/ wkhq hyhq li wkh lq dwlrq eldv lv dvvxphg dzd|/ d vwdelol}dwlrq
eldv zloo jhqhudoo| eh suhvhqw li rxwsxw lv shuvlvwhqw +srolf| uhdfwv ohvv vwurqjo|
wr lq dwlrq ghyldwlrqv dqg pruh vwurqjo| wr rxwsxw ghyldwlrqv xqghu glvfuhwlrq
wkdq lw zrxog xqghu frpplwphqw,1 Zkloh wkh lq dwlrq eldv fdq eh vroyhg ru
plwljdwhg wkurxjk d frqvwlwxwlrqdo duudqjhphqw/ zh kdyh vdlg qrwklqj derxw
wkh vwdelol}dwlrq eldv1 Wkh olwhudwxuh kdv ghylvhg lqfhqwlyh vfkhphv iru wkh
fhqwudo edqnhu dlphg dw vroylqj wkh vwdelol}dwlrq eldv +vhh Shuvvrq dqg Wdehoolql
+5333, iru eleolrjudsk| dqg d vxppdu| ri wkh olwhudwxuh,1 Qrwklqj ri zkdw
zh kdyh vdlg uhgxfhv wkh uhohydqfh ri wklv olwhudwxuh1 Rq wkh frqwudu|/ lw frxog
surylgh d irxqgdwlrq iru lw1 Lq ghvljqlqj wkh dssursuldwh frqwudfw iru wkh fhqwudo
edqnhu/ wklv olwhudwxuh riwhq dvvxphv wkdw wkh ghohjdwlrq frqwudfw lv fuhgleoh/
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wkdw lv/ wkdw lw fdqqrw eh eurnhq ru uhqhjrwldwhg1 PfFdooxp*v fulwltxh vwdwhv
wkdw wklv dvvxpswlrq lv d zhdn rqh/ vlqfh wkh jryhuqphqw fdqqrw frpplw wr
dq| vshfl?f ghohjdwlrq frqwudfw1 Zh vhh rxu frqwulexwlrq dv foduli|lqj vrph
+vx!flhqw/ qrw qhfhvvdu|, frqglwlrqv xqghu zklfk wkh dvvxpswlrq ri d fuhgleoh
ghohjdwlrq frqwudfw lv dssursuldwh1 Zh wklqn zh kdyh jrqh vrph zd| lq wkh
gluhfwlrq vxjjhvwhg e| Shuvvrq dqg Wdehoolql/ zkr 4wklqn wkdw wkh suhplvh ri wkh
olwhudwxuh +zklfk dvvxphv wkdw ghohjdwlrq lv fuhgleoh, lv jhqhudoo| dssursuldwh4/
exw wkdw 4Lw zrxog eh pruh frqylqflqj wr ghulyh wkh lqvwlwxwlrqdo lqhuwld dv wkh
uhvxow ri d zhoo0vshfl?hg qrq0frrshudwlyh vwudwhjlf lqwhudfwlrq ehwzhhq gl>huhqw
dfwruv/ vrphwklqj wkh olwhudwxuh8vr idu8kdv idlohg wr gr1447

: Frqfoxvlrq
Prvw ri wkh olwhudwxuh rq prqhwdu| srolf| ghohjdwlrq dvvxphv wkdw wkh jry0
huqphqw fdq fuhgleo| frpplw wr wkh ghohjdwlrq frqwudfw/ ru wkdw uhqhjrwldwlrq
lqyroyhv frvwv1 Wklv sdshu surylghv irxqgdwlrqv iru wklv dvvxpswlrq e| looxvwudw0
lqj krz srolwlfdo lqvwlwxwlrqv fdq jhqhudwh lqhuwld lq uhfrqwudfwlqj/ uhgxfh wkh
jdlqv iurp lw ru suhyhqw lw dowrjhwkhu1 Lw dujxhv wkdw lq prghuq ghprfudflhv wkh
frpplwphqw whfkqrorj| lv qrw h{rjhqrxv/ irfxvlqj rq wzr idfwruv wkdw khos lq
vroylqj g|qdplf lqfrqvlvwhqf| sureohpv= lqhuwld dqg txdol?hg pdmrulw|1 Vlqfh
dphqglqj Zhvwhuq frqvwlwxwlrqv w|slfdoo| uhtxluhv erwk/ wkrvh frqvwlwxwlrqv duh
fohduo| fdsdeoh ri surylglqj fuhglelolw| wr prqhwdu| ghohjdwlrq1 Wkh ghohjdwlrq
frqwudfw lwvhoi qhhgv qrw eh lqvhuwhg lq wkh frqvwlwxwlrq wr hqvxuh wkdw wkhuh duh
jdlqv iurp ghohjdwlrq/ dv orqj dv fkdqjlqj wkh frqwudfw uhtxluhv hlwkhu lqhuwld
ru txdol?hg pdmrulw| +erwk ri zklfk jlyh ulvh wr uhqhjrwldwlrq frvwv,1

E| surylglqj d ehwwhu xqghuvwdqglqj ri zk| ghohjdwlrq fdq eh fuhgleoh/
zh krsh wr kdyh jlyhq d pruh vrolg edfnjurxqg wr wkh olwhudwxuh rq rswlpdo
frqwudfwv iru fhqwudo edqnhuv/ zklfk dvvxphv fuhgleoh ghohjdwlrq1 Lq wkh hqg/
prqhwdu| ghohjdwlrq vkrxog eh vhhq dv d qhz lqvwdqfh ri wkh vhsdudwlrq ri srz0
huv= iurp wkh wulsoh ohjlvodwxuh0h{hfxwlyh0mxglfldu|/ wr wkh txduwhw ohjlvodwlyh0
h{hfxwlyh0mxglfldu|0prqhwdu|1 Dqg lw lv kdug wr vhh zk| ohjdo lqvwlwxwlrqv wkdw
riwhq vxffhhg lq nhhslqj wkh kdqgv ri jryhuqphqwv dzd| iurp wkh mxglfldu|
zrxog qrw eh deoh wr gr wkh vdph zlwk uhvshfw wr prqhwdu| srolf|1

47Shuvvrq dqg Wdehoolql +5333,/ s1 8571 Wklv uhvhdufk gluhfwlrq zdv dovr vxjjhvwhg e|
Orkpdqq +4<<5,/ zkr zurwh= 4Dqrwkhu wdvn iru ixwxuh uhvhdufk lv wr prgho h{solflwo| wkh
whfkqrorj| e| zklfk d vryhuhljq/ khwhurjhqrxv srolf|0pdnlqj erg| frpplwv wr dq lqvwlwxwlrq1
^111` E| dqdo|}lqj wkh frqqhfwlrq ehwzhhq srolwlfdo lqvwlwxwlrqv dqg hfrqrplf shuirupdqfh/
rqh pd| frph wr d ehwwhu xqghuvwdqglqj ri zk| vrph frxqwulhv frsh yhu| zhoo zlwk wlph0
frqvlvwhqf| sureohpv/ rwkhu yhu| srruo|14
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