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4 Lqwurgxfwlrq

Wkh idvw0irrg lqgxvwu| frqvwlwxwhv d yhu| lqwhuhvwlqj h{dpsoh ri wkh lqwhudfwlrq ehwzhhq rujdql}d0
wlrqdo duudqjhphqwv1 Lqglylgxdo vwruhv duh rujdql}hg lq wzr yhu| gl�huhqw zd|v1 Rq wkh rqh kdqg/
wkhuh duh wkh frpsdq| vwruhv/ lq zklfk pdqdjhuv duh vdodulhg hpsor|hhv zlwk udwkhu zhdn lqfhqwlyhv
dqg olwwoh iuhhgrp wr h{huflvh lqlwldwlyh1 Rq wkh rwkhu kdqg/ wkhuh duh wkh iudqfklvhhv/ lqghshqghqw
exvlqhvvshrsoh zkr hqwhu d orqj0whup exvlqhvv uhodwlrqvkls zlwk wkh fkdlq1 Wkh lqwhuhvwlqj wklqj
derxw wkh idvw0irrg lqgxvwu| lv wkh idfw wkdw vr pdq| fkdlqv frqwdlq d odujh sursruwlrq ri erwk
w|shv ri vwruh/ udwkhu wkdq ehlqj frpsrvhg doprvw hqwluho| ri rqh w|sh ru wkh rwkhu +vhh Wdeoh 4,1

D vlpsoh h{sodqdwlrq ri wklv skhqrphqrq zrxog revhuyh/ txlwh fruuhfwo|/ wkdw gl�huhqw hfr0
qrplf flufxpvwdqfhv uhtxluh gl�huhqw rujdql}dwlrqdo vroxwlrqv1 Zkhuhdv frpsdq| vwruhv duh ehvw
lq vrph flufxpvwdqfhv/ iudqfklvhv duh ehvw lq rwkhuv1 Iru h{dpsoh/ forvh wr frpsdq| khdgtxduwhuv/
frpsdq| vwruhv duh hdv| wr prqlwru dqg pdqdjh/ zkhuhdv lq idu0r� orfdwlrqv/ prqlwrulqj gl!fxo0
wlhv qhfhvvlwdwh wkh xvh ri iudqfklvhv1 Vxfk kdv ehhq wkh dssurdfk hpsor|hg e| doprvw doo zrun
rq iudqfklvlqj/4 dqg lw kdv pxfk phulw/ exw lw grhv qrw whoo wkh zkroh vwru|1 Li rqh wdonv wr dfwxdo
sduwlflsdqwv lq iudqfklvh v|vwhpv/ rqh �qgv wkdw wkh| riwhq fduh txlwh ghhso| derxw wkh uhodwlyh
vl}hv ri wkh iudqfklvhg dqg frpsdq| vhfwruv dqg eholhyh wkdw d �edodqfh� lv qhfhvvdu| wr hqvxuh
frpshwlwlyhqhvv ri wkh fkdlq +Vhh Eudgdfk ^8`,1 Lq sduwlfxodu/ wkh suhvhqfh ri d frpsdq| vhfwru lv
hvvhqwldo wr wkh uhodwlrqvkls ehwzhhq iudqfklvhhv dqg wkhlu fkdlq1

Wkxv/ zkhq ghflglqj zkhwkhu wr iudqfklvh d qhz vwruh ru rshudwh lw zlwklq wkh frpsdq| klhu0
dufk|/ d fkdlq pxvw frqvlghu pruh wkdq wkh frqglwlrqv d�hfwlqj wkdw lqglylgxdo vwruh1 Dv Eudgdfk

�Vshfldo wkdqnv wr p| wkhvlv frpplwwhh/ Mh�uh| Eudgdfk/ Rolyhu Kduw/ dqg Hulf Pdvnlq/ iru wkhlu rqjrlqj dgylfh
dqg hqfrxudjhphqw/ dqg wr Ylfwruld Doh{dqghu iru wkh frxuvh zklfk jhqhudwhg wkh lghd iru wklv zrun1 Wkdqnv dovr
wr Vwhskhq Pdujolq/ sduwlflsdqwv dw qxphurxv vhplqduv/ dqg wzr dqrq|prxv uhihuhhv iru khosixo frpphqwv dqg2ru
glvfxvvlrqv1 Mrxuqdo sdshu Qr1 M04;338 ri wkh Lrzd Djulfxowxuh dqg Krph Hfrqrplfv H{shulphqw Vwdwlrq/ Dphv/
Lrzd/ Surmhfw Qr1 6863/ dqg vxssruwhg e| wkh Kdwfk Dfw dqg Vwdwh ri Lrzd ixqgv1 Wklv uhvhdufk zdv vxssruwhg e|
judgxdwh uhvhdufk ihoorzvklsv iurp wkh Qdwlrqdo Vflhqfh Irxqgdwlrq/ wkh Hduo H1 Fklohv Irxqgdwlrq/ dqg wkh Doiuhg
S1 Vordq Irxqgdwlrq/ dv zhoo dv e| wkh Ghsduwphqw ri Hfrqrplfv dw Kduydug Xqlyhuvlw|1 Odvw exw qrw ohdvw/ pdq|
wkdqnv wr wkh gr}hqv ri shrsoh zkr djuhhg wr eh lqwhuylhzhg iru wklv vwxg|1 Doo huuruv duh p| rzq1

4Fi1 Eulfnoh| ) Gdun ^:`> Fdyhv ) Pxusk| ^<`> Ndw} ) Rzhq ^46`> Odirqwdlqh ) Vodgh ^47`> Pdqhvv ^53`/
Pdwkhzvrq ) Zlqwhu ^54`> Qruwrq ^55`> Wkrpsvrq ^57`> Zdonhu ) Zhehu ^58`1 Iru wzr jrrg vxppdulhv ri uhfhqw
wkhruhwlfdo dqg hpslulfdo zrun rq wkh hfrqrplfv ri iudqfklvlqj/ vhh Gqhv ^43` dqg Odirqwdlqh ) Vodgh ^48`1
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dqg Hffohv dujxh ^9/ s1 445`/ zh fdqqrw hydoxdwh wkh h!flhqf| ri rqh wudqvdfwlrqdo uhodwlrqvkls
zlwkrxw frqvlghulqj krz lw lv �hpehgghg lq d frqwh{w ri rwkhu wudqvdfwlrqv/ dv zhoo dv lq d vrfldo
frqwh{w1� E| fkrrvlqj wr iudqfklvh vrph ri wkhlu vwruhv zkloh rzqlqj rwkhuv +l1h1/ e| fkrrvlqj d
soxudolw| ri rujdql}dwlrqdo irupv,/ iudqfklvh v|vwhpv fdq dfklhyh g|qdplf h!flhqf| wkdw zrxog eh
lpsrvvleoh lq d v|vwhp frqwdlqlqj rqo| rqh w|sh ri vwruh1 Diwhu Eudgdfk dqg Hffohv ^9`/ zh fdoo vxfk
d v|vwhp d soxudo irup1 E| wklv zh phdq wkdw wkh lqwhudfwlrq ri rujdql}dwlrqdo irupv +lq wklv fdvh
iudqfklvhg dqg frpsdq|0rzqhg vwruhv, surgxfhv d zkroh wkdw lv pruh wkdq wkh vxp ri lwv sduwv1

Wklv sdshu khosv xv wr xqghuvwdqg wkh g|qdplfv ri wkh soxudo irup lq iudqfklvlqj e| h{sorulqj
wkh dfwxdo rshudwlrq ri �yh iudqfklvh v|vwhpv/ udqjlqj iurp Vxezd|/ zklfk lv hqwluho| iudqfklvhg/
wr Ghqq|*v/ zklfk lv sulpdulo| frpsdq|0rzqhg1 +Wkh rwkhu wkuhh fkdlqv duh NIF/ Sl}}d Kxw/ dqg
Exujhu Nlqj1, D vhulhv ri lqwhuylhzv zdv frqgxfwhg ehwzhhq Ghfhpehu 4<<8 dqg Pdufk 4<<91
Wkhvh lqwhuylhzv surylgh d ulfk ghvfulswlrq ri wkh vwuxfwxuh ri iudqfklvh v|vwhpv/ dqg lq sduwlfxodu/
wkh| khos xv wr xqghuvwdqg krz wkhvh v|vwhpv rshudwh yhu| gl�huhqwo| zkhq wkh udwlr ri iudqfklvhg
wr frpsdq| vwruhv lv gl�huhqw1 Fxuuhqwo|/ zh duh frqgxfwlqj d iroorz0xs vwxg| ri 73 fkdlqv lq
rughu wr yhuli| wkh eurdghu uhohydqfh ri wkhvh yhu| irfxvhg uhvxowv1 Dv vxppdul}hg lq vhfwlrq 814/
suhplolqdu| uhvxowv ri wklv vwxg| frq�up rxu edvlf frqfoxvlrqv1

Wkh lqwhuylhzv lqglfdwh wkh iroorzlqj vwru|= D pdmru fkdoohqjh idfhg e| iudqfklvh v|vwhpv lv
wr idflolwdwh lqqrydwlrq dqg fkdqjh zkloh surwhfwlqj iudqfklvhhv iurp srwhqwldo rssruwxqlvp rq
wkh sduw ri wkh fkdlq1 Li wkh fkdlq kdv wrr olwwoh srzhu/ wkhq iudqfklvhhv fdq eorfn fkdqjhv wkdw
duh ehqh�fldo/ dqg wkhuhiruh lqqrydwlrq zloo odqjxlvk1 Li iudqfklvhhv kdyh wrr olwwoh srzhu/ wkhq
xqsur�wdeoh fkdqjhv pd| wdnh sodfh +ghvslwh ehlqj lqh!flhqw,1 Pdq| fkdlqv �qg d vroxwlrq wr wklv
glohppd e| uhwdlqlqj d vl}deoh frpsdq| vhfwru1 Wkxv/ wkh fkdlq*v lqwhuhvw lv doljqhg zlwk wkdw ri
lwv iudqfklvhhv/ dqg rssruwxqlvp lv xqolnho|1 Zkhq ihz frpsdq| vwruhv h{lvw/ rwkhu vwudwhjlhv pxvw
eh hpsor|hg wr surwhfw iudqfklvhhv1

Wkh edvlf vwuxfwxuh ri wklv sdshu lv dv iroorzv= Iluvw/ vhfwlrq 5 h{sodlqv wkh edvlf vwuxfwxuh ri
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iudqfklvh v|vwhpv1 Wkhq/ vhfwlrq 6 surylghv d edvlf wkhruhwlfdo h{sodqdwlrq ri wkh lpsruwdqfh ri wkh
soxudo irup/ dqg rxwolqhv wkh hpslulfdo suhglfwlrqv ri wkh prghov lq Ohzlq ^4:` dqg ^4;`1 Vhfwlrqv
7/ 8 dqg 9 wkhq glvfxvv wkh uhvxowv ri wkh lqwhuylhzv dqg wkh dfwxdo rshudwlrq ri wkh soxudo irup1
Vhfwlrq : frqfoxghv15

5 D Soxudolw| ri Wzr Irupv

Dv phqwlrqhg deryh/ iudqfklvh v|vwhpv duh dq lqwhuhvwlqj frpelqdwlrq ri wzr vkduso| frqwudvwlqj
rujdql}dwlrqdo irupv= frpsdq| vwruhv dqg iudqfklvhv1 Ehiruh zh fdq glvfxvv krz wkhvh irupv
lq xhqfh hdfk rwkhu/ zh qhhg wr xqghuvwdqg krz wkh| duh vwuxfwxuhg dqg zk|1 Zk| lv lw qrw
srvvleoh wr rewdlq wkh ehqh�wv ri d soxudo irup e| pdnlqj doo vwruhv dq lghqwlfdo k|eulg ri wkh
fkdudfwhulvwlfv ri wkhvh wzr irupvB Lq vkruw/ zk| lv d soxudo irup qhfhvvdu|B

Lq wklv dqg iroorzlqj vhfwlrqv/ zh xvh b wr ghqrwh wkh iudfwlrq ri vwruhv lq d fkdlq wkdw duh
iudqfklvhg1 Li wkhuh duh d wrwdo ri � vwruhv/ wkhq wkhuh duh b� iudqfklvhg vwruhv1

514 Frpsdq| Vwruhv

Frpsdq| vwruhv rshudwh zlwklq d vwdqgdug frusrudwh klhudufk|1 Vwruh pdqdjhuv duh vlpso| hp0
sor|hhv dw wkh erwwrp uxqj rq wklv klhudufk|1 Wkhuhiruh wkh| kdyh yhu| olwwoh dxwrqrp| dqg duh
qrw h{shfwhg wr h{huflvh pxfk lqlwldwlyh1 Wkh g|qdplvp ri wkh frusrudwh vhfwru grhv qrw frph
erwwrp0xs iurp vwruh0ohyho rshudwlrqv1 Udwkhu/ lw kdv d wrs0grzq qdwxuh1 Fkdlqv kluh vshfldolvwv
wr zrun lq uhvhdufk dqg ghyhorsphqw dqg pdunhwlqj ghsduwphqwv/ lq zklfk qhz surgxfwv dqg rwkhu
qhz lghdv duh ghyhorshg dqg uh�qhg1 Rqo| lq wkh �qdo whvwlqj surfhvv gr frpsdq| pdqdjhuv sod|
dq dfwlyh uroh/ dqg hyhq wkhq/ wkhvh pdqdjhuv duh xqolnho| wr h{suhvv vwurqj rslqlrqv ehfdxvh wkh|
gr qrw zdqw wr dqwdjrql}h wkhlu vxshulruv +Eudgdfk ^8`/ s1 77,1

Doo wkh frpsdq| shuvrqqho lqwhuylhzhg djuhh wkdw iudqfklvhhv duh pxfk pruh olnho| wr vxjjhvw
fkdqjhv lq rshudwlrqv wkdq frpsdq| pdqdjhuv1 Dv d Sl}}d Kxw iudqfklvh exvlqhvv uhsuhvhqwdwlyh
qrwhg/ �iudqfklvhhv duh pruh lqghshqghqw1� Wkh| fdq h{shulphqw zkhuhdv/ kh vd|v/ �L zrxogq*w
zdqw p| rzq ironv h{shulphqwlqj� ehfdxvh wkh| odfn wkh nqrzohgjh dqg h{shulhqfh ri iudqfklvhhv1
Vlploduo|/ d Ghqq|*v r!fldo frpphqwhg wkdw d iudqfklvhh lv suredeo| �pruh hqwuhsuhqhxuldo1 Kh
grhvq*w kdyh wkh frpsdq| wr dfwxdoo| dqvzhu wr/ dv idu dv ehlqj dq hpsor|hh/ pd|eh lvq*w diudlg
wr pdnh vrph vwurqj uhfrpphqgdwlrqv1� E| frqwudvw/ frpsdq| shuvrqqho zloo xvxdoo| nhhs wkhlu
lghdv wr wkhpvhoyhv/ ru li wkh| gr vshdn xs/ �wkh|*oo vwdwh wkhlu rslqlrq dqg wkhq gr zkdw wkh|*uh
wrog1�

515 Iudqfklvhv

E| frqwudvw/ d iudqfklvhh lv dq lqghshqghqw hqwuhsuhqhxu zkr vljqv d orqj0whup frqwudfw zlwk wkh
fkdlq lq rughu wr pdnh xvh ri d wudghpdun/ dqg lq rughu wr rewdlq dvvlvwdqfh iurp wkh fkdlq dqg
jdlq iurp lwv exvlqhvv h{shuwlvh1 Lq wkh idvw irrg lqgxvwu| +zklfk lv rxu irfxv,/ iudqfklvh frqwudfwv
xvxdoo| odvw iru dssur{lpdwho| wzhqw| |hduv16 Wkhvh frqwudfwv vshfli| d iudqfklvh ihh wkdw pxvw eh

5Dq dsshqgl{ surylglqj ghwdlov rq wkh lqwhuylhzv dqg d frpslodwlrq ri wkh uhvxowv lq d ohvv lqwhusuhwhg irup lv
dydlodeoh iurp vkludedw|dCsrvw1kduydug1hgx1

6Lq d 4<<< vxuyh| ri 75 irrg lqgxvwu| iudqfklvh v|vwhpv/ lq 58 +93(, wkh iudqfklvh whup zdv dw ohdvw 53 |hduv/
dqg lq 55/ wkh whup zdv h{dfwo| 53 |hduv1 Dqrwkhu 44 fkdlqv kdg whupv ri 43048 |hduv zlwk dq rswlrq wr uhqhz/
pdnlqj wkh wrwdo h{shfwhg whup dw ohdvw 53 |hduv1 Rqo| 9 fkdlqv +47(, kdg vkruwhu whupv/ glg qrw lqfoxgh d uhqhzdo
rswlrq/ ru zhuh xqfohdu derxw frqwudfw ohqjwk1
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sdlg xs iurqw/ dv zhoo dv ur|dow| dqg dgyhuwlvlqj ihhv wkdw iudqfklvhhv sd| dv d iudfwlrq ri wkhlu
uhyhqxhv1 Ur|dowlhv jr gluhfwo| wr wkh fkdlq dv hduqlqjv> exw dgyhuwlvlqj ihhv jr lqwr d vshfldo ixqg/
zklfk lv dgplqlvwhuhg hlwkhu e| wkh fkdlq ru e| dq lqghshqghqw frpplwwhh zkrvh phpehuv pd|
eh hlwkhu iudqfklvhhv ru frpsdq| hpsor|hhv1 Lq gl�huhqw v|vwhpv/ wkh fkdlq kdv gl�hulqj ghjuhhv
ri srzhu ryhu dgyhuwlvlqj ghflvlrqv1 Riwhq/ iudqfklvhhv kdyh pruh srzhu ryhu orfdo dgyhuwlvlqj
ghflvlrqv/ hvshfldoo| zkhq wkhlu uhjlrq lv suhgrplqdqwo| iudqfklvhg1

Lq dgglwlrq wr wkhvh �qdqfldo frqvlghudwlrqv/ wkh iudqfklvh frqwudfw dovr vshfl�hv d orqj olvw ri
vwdqgdugv zlwk zklfk d iudqfklvh pxvw frpso|1 Xvxdoo| wkh fkdlq kdv vrph dxwkrulw| wr fkdqjh
wkhvh rshudwlrq vwdqgdugv dw lwv glvfuhwlrq1 Lq rughu wr dvvxuh wkdw wkhlu iudqfklvhhv duh fdsdeoh ri
dgkhulqj wr frpsdq| vwdqgdugv/ fkdlqv uhtxluh hqwhulqj iudqfklvhhv dqg wkhlu pdqdjhuv wr frpsohwh
d wudlqlqj frxuvh1 Vxfk d frxuvh pd| odvw iru wzr zhhnv/ ru hyhq vrphwlphv iru wkuhh wr irxu prqwkv/
ghshqglqj rq wkh frpsoh{lw| ri wkh exvlqhvv1

Ilqdoo|/ iudqfklvh frqwudfwv xvxdoo| vshfli| frqglwlrqv iru h{sdqvlrq dqg uhqhzdo1 D iudqfklvhh
zkr uhpdlqv �lq frpsoldqfh� pd| eh deoh wr rshq dgglwlrqdo vwruhv dqg dovr zloo �qg lw hdvlhu wr
uhqhz khu iudqfklvhv iru h{lvwlqj vwruhv17 Wkh uhqhzdo ihh ydulhv dprqj fkdlqv/ vrph r�hulqj iuhh
uhqhzdov dqg rwkhuv uhtxlulqj d ixoo iudqfklvh ihh1 Iudqfklvhhv pd| dovr sd| d glvfrxqwhg iudqfklvh
ihh zkhq wkh| exlog pdq| dgglwlrqdo vwruhv1 Wkxv/ wkh fkdlq fdq xvh lwv srzhu ryhu uhqhzdov dqg
h{sdqvlrqv wr uhzdug ru sxqlvk iudqfklvhhv iru iroorzlqj ru glvreh|lqj frpsdq| srolf|1 Uduho|
grhv wkh fkdlq qhhg wr xwlol}h d pruh khdy|0kdqghg dssurdfk vxfk dv wkuhdwhqlqj wr uhyrnh wkh
iudqfklvh ri d uhfdoflwudqw iudqfklvhh1 Qhyhuwkhohvv/ iudqfklvh whuplqdwlrqv gr vrphwlphv rffxu/ dqg
iudqfklvhhv nqrz wklv1

W|slfdoo|/ dv zhoo dv ghdolqj gluhfwo| zlwk wkh fkdlq/ iudqfklvhhv fdq sduwlflsdwh lq iudqfklvhh
rujdql}dwlrqv ru frpplwwhhv/ lq zklfk iudqfklvhhv vkduh exvlqhvv h{shuwlvh dqg glvfxvv wkh surv dqg
frqv ri frusrudwh lqlwldwlyhv1 Wkh srzhu ri vxfk iudqfklvhh rujdql}dwlrqv ydulhv zlgho| dfurvv fkdlqv1
Riwhq/ wkhvh rujdql}dwlrqv vlpso| idflolwdwh frppxqlfdwlrq dprqj iudqfklvhhv dqg ehwzhhq wkh
frusrudwlrq dqg lwv iudqfklvhhv1 Wkh| surprwh d frrshudwlyh frusrudwh fxowxuh lq zklfk iudqfklvhhv
ihho d shuvrqdo frpplwphqw wr d v|vwhp zkrvh sduwlflsdqwv duh riwhq qrw vlpso| froohdjxhv/ exw
olihorqj iulhqgv1 D �iudqfklvh frppxqlw|� h{lvwv1 Iudqfklvhh rujdql}dwlrqv dovr surylgh wkh fkdlq
zlwk khosixo dgylfh dqg ihhgedfn1 Lq vrph v|vwhpv/ wkh uroh ri iudqfklvhh rujdql}dwlrqv wudqvfhqgv
wkh vrfldo dqg frppxqlfdwlyh ixqfwlrqv mxvw phqwlrqhg1 Iudqfklvhhv pd| zlhog d juhdw ghdo ri
irupdo ru lqirupdo srzhu ryhu wkh v|vwhp1 Iru h{dpsoh/ wkh fkdlq pd| eh uhtxluhg wr frqvxow
iudqfklvhh uhsuhvhqwdwlyhv ehiruh lw pdnhv ghflvlrqv wkdw lpsdfw wkh iudqfklvh frppxqlw|1

516 Wzr Ixqgdphqwdo Gl�huhqfhv

Dv wkh ghvfulswlrqv jlyhq suhylrxvo| vxjjhvw/ frpsdq| vwruhv dqg iudqfklvhhv duh gl�huhqw lq wzr
ixqgdphqwdo zd|v1 +Vhh vhfwlrq 7 iru vshfl�f looxvwudwlrqv ri wkh fodlpv ehorz1,

Iluvw/ d iudqfklvhh uhfhlyhv kljk0srzhuhg lqfhqwlyhv1 Zlwk wkh h{fhswlrq ri khu ur|dow| sd|phqw/
vkh nhhsv wkh ixoo sur�w surgxfhg e| khu vwruhv1 E| frqwudvw/ d frpsdq| pdqdjhu*v lqfhqwlyhv duh

7Wkh lqwhuylhzv lqfoxghg qr txhvwlrqv h{solflwo| derxw wkh frpsoldqfh suhvvxuh wkdw uhvxowv iurp shqglqj uhqhzdov
ru h{sdqvlrqv1 Qhyhuwkhohvv/ Exujhu Nlqj*v I4 dqg I6/ NIF*v I4/ I6/ dqg IRP/ dqg Vxezd|*v I6 doo vsrqwdqhrxvo|
phqwlrq wklv lvvxh1 Vxezd|*v I6 qrwhv wkdw kh frpsolhv zlwk doo ri wkh fkdlq*v uhtxhvwv ehfdxvh kh zdqwv wr dgg
pruh vwruhv +dqg rqo| d iudqfklvhh �lq frpsoldqfh� fdq gr vr,1 NIF*v I4 dqg IRP qrwh wkdw wkh fkdlq zdv irufhg
wr surylgh iudqfklvhhv zlwk �qdqfldo lqfhqwlyhv wr xsjudgh wkhlu vwruhv1 Wkh dowhuqdwlyh zdv zdlwlqj xqwlo frqwudfwv
fdph xs iru uhqhzdo1 Dw uhqhzdo wlph/ wkh fkdlq zloo frph zlwk d �zlvk olvw� dqg d iudqfklvhh zloo eh xqghu
wuhphqgrxv suhvvxuh wr frpso| +NIF*v I4,1 +Vhh dsshqgl{ D iru d gluhfwru| ri frgh0qdphv1, Wr doohyldwh vxfk
suhvvxuh/ vhyhudo vwdwhv gr kdyh odzv uhvwulfwlqj whuplqdwlrq ru qrquhqhzdo ri iudqfklvhv1 Iru ghwdlov/ vhh ^7` dqg ^;`1
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orz0srzhuhg1 Vkh uhfhlyhv d vdodu| dqg shukdsv d vpdoo erqxv/ dqg wkhuhiruh lv ohvv frqfhuqhg zlwk
h{solflw rxwfrphv vxfk dv vdohv ru sur�wv1 Vkh zloo eh uhzdughg iru jrrg shuirupdqfh sulpdulo|
e| d vwdeoh mre/ d sd| ulvh/ ru shukdsv wkh survshfw ri surprwlrq zlwklq wkh frusrudwh klhudufk|1
Vhfrqg/ iudqfklvhhv duh pxfk pruh lqghshqghqw wkdq frpsdq| pdqdjhuv1 Zkhuhdv d frpsdq|
pdqdjhu jhqhudoo| iroorzv rughuv/ d iudqfklvhh riwhq fkrrvhv dfwlrqv rq khu rzq1

Wkhvh wzr gl�huhqfhv duh forvho| uhodwhg1 Ehfdxvh d frpsdq| pdqdjhu lv frqfhuqhg sulpdulo|
zlwk mre vhfxulw| dqg surprwlrq survshfwv/ khu irfxv zloo lqhylwdeo| eh rq qrw pdnlqj zdyhv
dqg rq surylqj wkdw vkh lv d jrrg whdp sod|hu1 Rehglhqfh wr dxwkrulw| lv khu ehvw vwudwhj|/ qrw
lqghshqghqfh dqg fuhdwlylw|1 E| frqwudvw/ d iudqfklvhh/ zkr uhfhlyhv vwurqj lqfhqwlyhv wr udlvh
sur�wv lq khu rzq vwruhv/ zloo frqvwdqwo| orrn iru zd|v wr udlvh sur�wv1

Hyhq lq wkh prvw wljkwo| frqwuroohg dqg vwdqgdugl}hg fkdlqv/ iudqfklvhhv h{huflvh d juhdw ghdo ri
lqlwldwlyh wr pdnh wkhlu vwruhv vxffhvvixo1 Pdq| surjudpv wkdw duh pdqgdwru| lq frpsdq| vwruhv
duh rswlrqdo lq iudqfklvhv1 Fkdlqv iuhtxhqwo| hqfrxudjh iudqfklvhhv wr eh fuhdwlyh/ dqg wkh| riwhq
wxuq d eolqg h|h zkhq d uholdeoh iudqfklvhh ghyldwhv iurp qrupdo rshudwlqj vwdqgdugv lq wkh vhdufk
iru d ehwwhu zd| wr gr vrphwklqj1 Wkxv/ iudqfklvhhv srvvhvv d juhdw ghdo ri lqirupdo srzhu gxh
wr wkhlu h{shuwlvh1 Fkdlqv wrohudwh dqg hyhq hqfrxudjh h{shulphqwdwlrq ehfdxvh wkh| nqrz wkdw
iudqfklvhhv fdq eh wuxvwhg wr pdnh jrrg ghflvlrqv1 Irupdo frqwudfwxdo vwdqgdugv h{lvw sduwldoo|
dv d jxlgh wr rshudwlrqv/ exw pruh lpsruwdqwo|/ wkh| vhuyh dv d irupdo vdihjxdug1 Ehfdxvh irupdo
vwdqgdugv h{lvw/ wkh fkdlq fdq fudfn grzq rq lqh{shulhqfhg dqg rssruwxqlvwlf iudqfklvhhv zkr pd|
gdpdjh wkh eudqg*v uhsxwdwlrq/ mxvw dv d odqgorug riwhq zloo hqirufh d �qr shwv� srolf| rqo| zkhq
wkh shw fuhdwhv d qxlvdqfh iru qhljkeruv1

H{shulphqwdwlrq e| iudqfklvhhv wdnhv d ydulhw| ri irupv1 Zlwkrxw rewdlqlqj shuplvvlrq/ rqh
Ghqq|*v iudqfklvhh holplqdwhg iurp klv vwruh wkh odwh0qljkw phqx/ zklfk r�huhg ihzhu surgxfwv dw
kljkhu sulfhv1 Whfkqlfdoo|/ wklv zdv d ylrodwlrq ri wkh rshudwlrqv pdqxdo/ exw/ kh vd|v/ �Qrerg|
jdyh ph dq| julhi ryhu lw1� Dw NIF/ surgxfwv kdyh dw wlphv vsuhdg iurp vwruh wr vwruh ehiruh
jdlqlqj irupdo dssurydo1 Vxfk zdv wkh fdvh zlwk �fklfnhq0iulhg vwhdn/� zklfk zdv dssuryhg diwhu
wkh idfw ehfdxvh lw vrog vr zhoo1 Vxezd| kdg d vlplodu h{shulhqfh zkhq iudqfklvhhv ghflghg wr ohdyh
phdw lq d vwdfn/ udwkhu wkdq od|lqj lw rq vhw0xs sdshu dv uhtxluhg e| wkh rshudwlrqv pdqxdo18 Zkhq
iudqfklvhhv frph xs zlwk pdmru lghdv/ wkh| pxvw jr wkurxjk dq dssurydo surfhvv1 Iru h{dpsoh/
d Exujhu Nlqj iudqfklvhh fdph xs zlwk dq lghd iru d qhz exloglqj ghvljq zklfk doorzhg iru dq
lqgrru sod|jurxqg1 Wklv ghvljq zdv uh�qhg e| wkh fkdlq/ dqg lv qrz ehlqj dgrswhg e| pdq|
vwruhv1 Vlploduo|/ d Ghqq|*v iudqfklvhh ghyhorshg d qhz uhvwdxudqw ghvljq dv zhoo dv d qhz phqx
iru shrsoh rq d uhvwulfwhg glhw1 Erwk lghdv zhuh dssuryhg e| wkh fkdlq sulru wr dgrswlrq1 Dw NIF/
pdq| surgxfwv kdyh ehhq ghyhorshg e| iudqfklvhhv/ dqg wkhq uh�qhg e| wkh fkdlq dqg uroohg rxw
qdwlrqdoo|1 Dprqj wkhp duh fulvs| vwulsv/ urwlvvhulh fklfnhq/ dqg ex�hwv1

E| frqwudvw zlwk wkhlu hqfrxudjhphqw ri iudqfklvhh lqlwldwlyh/ fkdlqv xvxdoo| glvfrxudjh wkhlu
rzq pdqdjhuv iurp h{shulphqwlqj/ ehfdxvh frpsdq| pdqdjhuv fdqqrw eh wuxvwhg � wkhlu lqfhq0
wlyhv duh qrw vwurqj hqrxjk1 Dv d gluhfwru ri �hog vhuylfhv dw Ghqq|*v frpphqwhg/ iudqfklvhhv
�edvlfdoo| kdyh wkhlu zkroh olih dw vwdnh/ lq whupv ri zkdw wkh| gr lq wkhlu uhvwdxudqwv1 Vr wkh|
vhhp wr eh d olwwoh pruh fdofxodwhg lq wkhlu ulvn0wdnlqj/� zkhuhdv frpsdq| pdqdjhuv �grq*w rzq
wkh exloglqj/ wkh exvlqhvv� dqg duh wkhuhiruh pruh zloolqj wr wdnh luuhvsrqvleoh ulvnv1 Vrph fkdlqv
kdyh h{shulphqwhg zlwk surylglqj pruh dxwrqrp| dqg uhvsrqvlelolw| wr frpsdq| pdqdjhuv exw/
dv h{sodlqhg lq Ohzlq ^4:`/ wklv dxwrqrp| fdq qhyhu hyhq dssurdfk wkdw ri iudqfklvhhv1 D frpsdq|

8Od|lqj phdw rq vhw0xs sdshu vshhgv fxvwrphu vhuylfh1 Krzhyhu/ iudqfklvhhv irxqg wkdw fxvwrphuv zhuh riwhq
gxelrxv derxw wkh iuhvkqhvv ri vxfk phdw1 Vrph iudqfklvhhv wkhuhiruh ghflghg wr wdnh phdw iurp lwv ruljlqdo vwdfn
dv vdqgzlfkhv zhuh pdgh1
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pdqdjhu lv e| gh�qlwlrq dq hpsor|hh zrunlqj rq frpsdq| surshuw|1 Dv vxfk/ vkh fdq eh �uhg dqg
vkh pxvw eh prqlwruhg forvho|1 Erwk ri wkhvh frqglwlrqv uhvwulfw dxwrqrp| hqruprxvo|1

D iudqfklvh v|vwhp pxvw vwulnh d edodqfh ehwzhhq frqvlvwhqf| dqg dxwrqrp|1 Lw fdq irvwhu pruh
ru ohvv iudqfklvhh lqlwldwlyh dqg lqqrydwlrq e| surylglqj iudqfklvhhv zlwk pruh ru ohvv iuhhgrp lq
wkhlu gd|0wr0gd| rshudwlrqv1 Lq vrph v|vwhpv/ vxfk dv NIF/ iudqfklvhhv kdyh hqruprxv dxwrqrp|1
Wklv dxwrqrp| hqfrxudjhv iudqfklvhh lqqrydwlrq/ exw lw dovr xqghuplqhv wkh frqvlvwhqf| ri wkh
eudqg19 Lqqrydwlrq lv d e|0surgxfw ri lqlwldwlyh/ dqg lqlwldwlyh kdv d odujh sd|r� rqo| zkhq iudq0
fklvhhv kdyh wkh dxwrqrp| zlwk zklfk wr h{huflvh vxfk lqlwldwlyh1 Vxezd| hqfrxudjhv lwv iudqfklvhh
wr eh fuhdwlyh e| doorzlqj hdfk wr vhoo wzr krw dqg wzr frog vdqgzlfkhv ri khu fkrlfh1 Vxffhvvixo
vdqgzlfkhv zloo wkhq vsuhdg iurp vwruh wr vwruh1 Lq rwkhu fkdlqv/ vxfk dv Ghqq|*v/ iudqfklvhhv duh
idu pruh olplwhg lq wkhlu iuhhgrp wr h{shulphqw dqg ghyldwh iurp vwulfw vwdqgdugv ri rshudwlrqv1
Dv d uhvxow/ Ghqq|*v lv pruh frqvlvwhqw lq lwv rshudwlrqv wkdq NIF/ exw Ghqq|*v iudqfklvhhv duh
dovr idu ohvv lqqrydwlyh wkdq wkrvh dw NIF1 Wkh| irfxv prvw ri wkhlu hqhujlhv rq lpsohphqwlqj
surjudpv sursrvhg e| wkh fkdlq/ dqg prvw gr qrw h{shqg pxfk h�ruw rq ehlqj fuhdwlyh1

517 Fkdlqv zlwklq fkdlqv

Lq0ehwzhhq wkh sxuh iudqfklvh dqg sxuh frpsdq| vwruh irupv lv wkh pxowl0xqlw iudqfklvh1 Dowkrxjk
vrph fkdlqv +vxfk dv Vxezd|, hpskdvl}h wkh �Prp dqg Srs� vwruh dqg kdyh wkrxvdqgv ri vpdoo
iudqfklvhv/ rwkhu fkdlqv +vxfk dv Sl}}d Kxw, suhihu wr ghdo zlwk d ihz odujh iudqfklvhv/ hdfk ri
zklfk lv d plql0fkdlq1 Dv Eudgdfk ^8` h{sodlqv/ wkh dgydqwdjh ri d pxowl0xqlw iudqfklvh lv wkdw
wrs0grzq ghflvlrq pdnlqj lv hdvlhu1 Rqo| rqh iudqfklvhh qhhg eh shuvxdghg/ dqg d fkdqjh zloo jr
wkurxjk lq shukdsv kxqguhgv ri vwruhv1 Wkh glvdgydqwdjh lv wkdw lqglylgxdo vwruh pdqdjhuv zloo
eh ohvv fuhdwlyh dqg pruh olnh frpsdq| pdqdjhuv1 Wkxv/ pxowl0vwruh iudqfklvhv olh vrphzkhuh lq0
ehwzhhq fodvvlf iudqfklvhg vwruhv dqg frpsdq|0rzqhg vwruhv lq whupv ri wkh frqvlvwhqf| 2 dxwrqrp|
wudgh0r�1 Zkhq dvnhg wr frpsduh wkh h!flhqf| ri iudqfklvhg dqg frpsdq|0rzqhg vwruhv/ rqh NIF
iudqfklvhh dqvzhuhg wkdw pxowl0xqlw iudqfklvhv ehfrph ohvv h!flhqw zlwk hdfk vwruh wkh| dgg ehfdxvh
�|rx fdq*w eh hyhu|zkhuh doo wkh wlph1� Wkh prwkhu frpsdq| idfhv dq h{wuhph irup ri wkh vdph
sureohp lq pdqdjlqj lwv rzq vwruhv1 Lw lv hvvhqwldoo| d kxjh iudqfklvh � shukdsv wrr kxjh1

6 D Eulhi Prgho

Li/ dv dsshduv wr eh wkh fdvh/ iudqfklvhhv duh pruh lqqrydwlyh dqg dgdswlyh wkdq frpsdq| pdqdjhuv/
wkhq zkdw lv wkh dgydqwdjh ri uhwdlqlqj frpsdq| vwruhvB +Hyhq li wrs0grzq ghflvlrq pdnlqj lv
lpsruwdqw/ zk| qrw uhsodfh wkh frpsdq| vhfwru zlwk odujh pxowl0xqlw iudqfklvhvB Zk| rzq dq|
vwruhv dw dooB, Wklv vhfwlrq surylghv d wkhruhwlfdo dqvzhu/ vxppdul}lqj wkh prgho lq Ohzlq ^4;`1
Zh dujxh khuh wkdw wkh suhvhqfh ri frpsdq| vwruhv lpsuryhv wkh uhodwlrqvkls ehwzhhq wkh fkdlq
dqg lwv iudqfklvhhv/ idflolwdwlqj h!flhqw dgdswdwlrq1 Dowkrxjk wklv prgho fdqqrw fdswxuh doo ri wkh
ulfkqhvv ri wkh lqwhuylhz uhvxowv/ zh �qg wkdw lwv eurdg suhglfwlrqv �w rxu revhuydwlrqv txlwh zhoo1

9Iru h{dpsoh/ d NIF iudqfklvhh uhodwhg krz vhyhudo iudqfklvhhv dgghg d surgxfw fdoohg �fklfnhq0iulhg ehhi� �
iulhg ehhi vwulsv1 Wklv zdv qrw dq dssuryhg surgxfw dw wkh wlph1 Krzhyhu/ e| wkh wlph wkh fkdlq qrwlfhg zkdw
zdv kdsshqlqj/ vr pdq| uhvwdxudqwv zhuh r�hulqj wkh surgxfw dqg pdnlqj prqh| r� lw/ wkdw NIF Frus1 �irxqg
d zd|� wr ohw wkhp frqwlqxh1 Wkh vdph kdsshqhg zkhq vhyhudo iudqfklvhhv erxjkw glvkzdvkhuv zlwkrxw dssurydo1
Prvw h{wuhpho|/ rqh iudqfklvhh lq Dodedpd kdv vrog d �frog euhdw �oohw� pdgh ri pxvfoh �vk iru 53 |hduv1 Wkh fkdlq
orrnv wkh rwkhu zd|/ ehfdxvh wkh surgxfw vhoov zhoo dqg kh kdv d qlfkh folhqwhooh1 Qhyhuwkhohvv/ rqh iudqfklvhh qrwhv
wkdw �Lw xvhg wr eh wkdw shrsoh zhuh vhoolqj doo nlqgv ri vwx�� dqg wkdw kxuw wkh eudqg/ vr iuhhgrp wr h{shulphqw
pxvw eh olplwhg1
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Djdlq/ frqvlghu d fkdlq wkdw kdv � vwruhv/ ri zklfk d iudfwlrq b duh iudqfklvhg1 Zh zdqw wr nqrz
zk| b 	 � pljkw eh rswlpdo1

Dv phqwlrqhg deryh/ iudqfklvhhv dozd|v sd| d ur|dow| wkdw lv d iudfwlrq ri wkhlu uhyhqxhv/ zkhuhdv
frpsdq| pdqdjhuv uhfhlyh d �{hg vdodu|1 Li wkh ur|dow| lv q 5 Efc �� dqg d vwruh kdv uhyhqxhv -
dqg frvwv �c wkh sd|r�v wr wkh iudqfklvhh +i, dqg wkh fkdlq +k, duh

Lu ' E�� q�- ��

L� ' q-

Zh qrwlfh lpphgldwho| wkh srwhqwldo frq lfw ri lqwhuhvw1 Li uhyhqxhv lq hdfk vwruh fkdqjh e|
{-c wkh fkdlq rewdlqv q{-c zkhuhdv hdfk iudqfklvhh rewdlqv E�� q�{-� Dq| frvw fkdqjh {�

lv eruqh hqwluho| e| iudqfklvhhv1 H!flhqf| glfwdwhv wkdw d fkdqjh E{-c{�� +fdoohg d surmhfw, eh
lpsohphqwhg li dqg rqo| li {- �{� : f�

Jlyhq wkh idfw wkdw qhlwkhu wkh fkdlq qru iudqfklvhhv uhfhlyh vxfk d sd|r�/ wzr sulqflsdo sure0
ohpv pljkw dulvh lq dwwhpswlqj wr lpsohphqw vxfk d uxoh=

D1 Ehfdxvh q : fc lw lv srvvleoh wkdw {- �{� : f zkloh E�� q�{- �{� 	 f� D iudqfklvhh
pljkw uhixvh wr dffhsw d surmhfw hyhq li lw lv h!flhqw/ ehfdxvh vkh pxvw uhplw d sruwlrq ri
wkh jdlqv wr wkh fkdlq1

E1 Ehfdxvh wkh fkdlq grhv qrw ehdu dq| frvwv dw doo/ lw lv srvvleoh wkdw {- � {� 	 f zkloh
q{- : f� Wkh fkdlq pljkw zdqw wr irufh iudqfklvhhv wr dgrsw surmhfwv wkdw duh lqh!flhqw1

Zh fdoo surmhfwv zlwk wkhvh fkdudfwhulvwlfv surmhfwv D ru surmhfwv E1
Dv dq looxvwudwlrq ri wklv lvvxh/ frqvlghu wkh frpprq frqwuryhuv| ryhu wkh xvh ri �sulfh srlqwv1�

Iudqfklvhhv phqwlrqhg wklv lvvxh dw Ghqq|*v/ Sl}}d Kxw/ dqg NIF +wkuhh ri wkh �yh fkdlqv vwxglhg,1
Ehfdxvh wkh fkdlq uhfhlyhv d ur|dow| rq iudqfklvh uhyhqxhv/ dqg ehfdxvh frpsdq| vwruhv xvxdoo|
rshudwh lq kljko| frpshwlwlyh xuedq duhdv/ wkhvh fkdlqv riwhq surprwh vshfldov/ ru sulfh0srlqwv/ lq
zklfk sduwlfxodu surgxfwv duh glvfrxqwhg wr gulyh xs vdohv1 E| dgyhuwlvlqj wkhvh vshfldov/ wkh fkdlq
h�hfwlyho| irufhv iudqfklvhhv wr sduwlflsdwh1 Iudqfklvhhv duh ohvv hqwkxvldvwlf derxw sulfh srlqwv
ehfdxvh wkh| gr qrw nhhs doo wkh uhyhqxhv hduqhg/ dqg ehfdxvh wkh| riwhq rshudwh lq uxudo pdunhwv
lq zklfk pdunhw srzhu lv kljkhu dqg ghpdqg hodvwlflw| lv orzhu1 Zh fdq wklqn ri surmhfw D dv d
sulfh0srlqw vfkhph zklfk lv sur�w0lqfuhdvlqj/ exw zklfk lv qrw zruwkzkloh iru iudqfklvhhv ehfdxvh
ri wkhlu ur|dow| sd|phqwv1 Zh fdq wklqn ri surmhfw E dv d sulfh0srlqw vfkhph zklfk udlvhv uhyhqxhv
iru wkh fkdlq +e| guxpplqj xs vdohv, exw zklfk lv qrw hfrqrplfdoo| sur�wdeoh ehfdxvh ri wkh ulvh
lq iudqfklvhh frvwv1:

Ri frxuvh/ rqh pljkw dvn zk| fkdlqv gr qrw vlpso| dgrsw d pruh frpsolfdwhg iudqfklvh ur|dow|
wkdw wdnhv frvwv lqwr dffrxqw1 Li vxfk d ur|dow| zhuh srvvleoh/ wkhq wkh fkdlq*v lqfhqwlyhv zrxog
qrw qhhg wr eh glvwruwhg/ dqg wkhuhiruh +dvvxplqj doo vwruhv duh lghqwlfdo, qr frqwuryhuv| ru frq0
 lfw zrxog h{lvw1 Dv h{sodlqhg lq Ohzlq ^4:`/ ur|dowlhv edvhg rq frvwv duh lqfrpsdwleoh zlwk wkh
lqirupdo dxwrqrp| wkdw fkdudfwhul}hv iudqfklvlqj1 Lq rughu wr prqlwru frvwv dghtxdwho|/ wkh fkdlq
zrxog qhhg wr hqjdjh lq plfurpdqdjhphqw/; zklfk zrxog holplqdwh d iudqfklvhh*v lqfhqwlyh wr dfw

:Wklv prgho grhv qrw dgguhvv wkh gl�huhqfh ehwzhhq uxudo dqg xuedq pdunhwlqj suhihuhqfhv1
;Fkdlqv lqvshfw iudqfklvhg vwruhv rqo| rffdvlrqdoo|1 Lq pdq| fkdlqv/ lqvshfwlrqv wdnh sodfh rqo| hyhu| ihz prqwkv/

vr wkdw hyhq rqfh d prqwk zrxog eh shufhlyhg dv iuhtxhqw prqlwrulqj1 Frpsdq| vwruh frvwv fdqqrw eh xvhg dv d
sur{| iru frvwv lq iudqfklvhg vwruhv vlqfh wkh lqfhqwlyh h�hfwv ri d sur{| duh qrw htxlydohqw wr wkrvh ri dq dfwxdo
phdvxuhphqw1

:



lqghshqghqwo| vlqfh lqwhuihuhqfh iurp wkh fkdlq zrxog eh lqhylwdeoh1 Wkxv/ fkdlqv duh irufhg wr
xvh d uhyhqxh0edvhg ur|dow|1

Jlyhq wklv vwuxfwxuh/ d iudqfklvh v|vwhp idfhv wkh fkdoohqjh ri suhyhqwlqj surmhfwv E iurp
ehlqj dgrswhg zkloh dw wkh vdph wlph qrw lqwhuihulqj zlwk wkh lpsohphqwdwlrq ri surmhfwv D1
Wklv fkdoohqjh lv frpsrxqghg e| wkh idfw wkdw surmhfw fkdudfwhulvwlfv duh qrqfrqwudfwleoh1 Wkxv/
lpsohphqwdwlrq ghflvlrqv zloo ghshqg qrw rq {- dqg {�c exw udwkhu rq wkh uhodwlyh srzhu ri
iudqfklvhhv dqg wkh fkdlq � lq sduwlfxodu/ rq wkh ohyho ri yhwr srzhu srvvhvvhg e| iudqfklvhhv1

Wkuhh srvvlelolwlhv h{lvw1 Iudqfklvhhv pd| kdyh qr yhwr srzhu/ lq zklfk fdvh wkh fkdlq lpsoh0
phqwv dq| surmhfw lw ghvluhv1 Lq vxfk d fkdlq/ wkh frqwudfw doorzv wkh fkdlq wr fkdqjh wkh rshudwlqj
vwdqgdugv dw lwv glvfuhwlrq zlwk qr olplwdwlrqv1< Wkxv/ erwk surmhfwv D dqg surmhfwv E zloo eh
dgrswhg lq iudqfklvhv/ wkrxjk E zloo qrw eh dgrswhg lq frpsdq| vwruhv1

Rq wkh rwkhu h{wuhph/ iudqfklvhhv pd| kdyh frpsohwh yhwr srzhu vr wkdw qr surmhfw lv dgrswhg
zlwkrxw wkhlu dssurydo1 Lq vxfk d fkdlq/ hlwkhu qr fodxvh h{lvwv doorzlqj xqlodwhudo fkdqjhv wr fkdqjh
rshudwlqj vwdqgdugv/ ru wkh frqwudfw olplwv vxfk fkdqjhv/ ru iudqfklvhhv frqwuro d fuxfldo rujdq vxfk
dv wkh Dgyhuwlvlqj Frpplwwhh/ vr wkdw qr fkdqjh fdq lq sudfwlfh eh lpsohphqwhg zlwkrxw wkhlu
frrshdudwlrq143 Zkhq frpsohwh srzhu h{lvwv/ qhlwkhu D qru E fdq eh dgrswhg xqohvv wkh fkdlq
eulehv lwv iudqfklvhhv wr rewdlq shuplvvlrq1 Hyhq li vxfk qhjrwldwlrqv duh vxffhvvixo/ wkh wudqvdfwlrq
frvwv fdq eh kxjh144

Ilqdoo|/ d wklug rswlrq h{lvwv= Iudqfklvhhv pd| kdyh wkh srzhu wr yhwr rqo| wkrvh surmhfwv
wkdw duh qrw dgrswhg lq frpsdq| vwruhv1 Zh fdoo wklv olplwhg yhwr srzhu1 Lq vxfk fkdlqv/ wkh
frqwudfw doorzv wkh fkdlq wr fkdqjh vwdqgdugv xqlodwhudoo|/ exw lw uhtxluhv iudqfklvhhv wr delgh rqo|
e| vwdqgdugv hqirufhg lq wkh hqwluh v|vwhp145 Wkxv wkh fkdlq zloo kdyh qr sureohp lpsohphqwlqj
D vlqfh lw zlvkhv wr sxw wklv surmhfw lq lwv rzq vwruhv lq dq| fdvh1 Krzhyhu/ wkh fkdlq qrz fdqqrw
lpsohphqw E lq iudqfklvhv zlwkrxw dovr lpsohphqwlqj lw lq lwv rzq vwruhv1 Li b lv vx!flhqwo| orz/
wkh fkdlq zloo fkrrvh qrw wr lpsohphqw E dw doo/ dqg wkh �uvw0ehvw lv rewdlqhg1 Li b lv wrr kljk/
wkhq E zloo eh dgrswhg fkdlq0zlgh/ vr wkdw wkh rxwfrph lv hyhq zruvh wkdq wkdw xqghu qr srzhu1
Rqo| li wkh fkdlq pdlqwdlqv d vx!flhqwo| odujh frpsdq| vhfwru lv wkh h!flhqw rxwfrph srvvleoh1

Ohw b� eh wkh fulwlfdo ohyho ri b dw zklfk wkh fkdlq*v ghflvlrq fkdqjhv1 Lw lv ghwhuplqhg e| wkh
frqglwlrq

b� Eq{-�� n E�� b�� E{-� �{��� ' f �

<Iru h{dpsoh/ wkh Due|*v olfhqvh djuhhphqw vwdwhv +vhfwlrq 7=4=4,= �Gxulqj wkh whup ri wklv Olfhqvh Djuhhphqw/
Olfhqvhh vkdoo rshudwh wkh olfhqvhg exvlqhvv vwulfwo| lq frqirupdqfh zlwk wkh Pdqxdo surylghg e| Due|*v1111 Lw lv
xqghuvwrrg dqg djuhhg wkdw Due|*v pd| prgli| ru uhylvh wkh Pdqxdo iurp wlph wr wlph dqg wkdw Olfhqvhh vkdoo
rshudwh wkh Olfhqvhg Exvlqhvv dw doo wlphv lq frqirupdqfh zlwk wkh Pdqxdo dv wkhq lq h�hfw1111�

43Vxfk dq duudqjhphqw lv uduh exw grhv vrphwlphv h{lvw1 Lq d 4<<< vwxg| ri 73 iudqfklvh v|vwhpv/ lq wkuhh fkdlqv/
iudqfklvhhv xqdpeljxrxvo| kdg frpsohwh yhwr srzhu1 Lq dqrwkhu irxu fkdlqv/ iudqfklvhhv kdg vrph ghjuhh ri frpsohwh
yhwr srzhu gxh wr wkhlu lq xhqfh rq dgyhuwlvlqj1

44Iru h{dpsoh/ dw NIF/ wkh fkdlq pxvw rewdlq :3( frpsoldqfh zlwk d qhz surgxfw ehiruh lw fdq eh pdqgdwhg1
Dv d uhvxow/ wkh fkdlq kdv dw wlphv ehhq irufhg wr sd| r� iudqfklvhhv zkr dgrsw wkh surgxfw xqwlo :3( frpsoldqfh
lv rewdlqhg1 +Wklv kdsshqhg/ iru h{dpsoh/ lq wkh fdvh ri urwlvvhulh fklfnhq1, Wklv qhfhvvlw| vorzv grzq wkh sdfh dw
zklfk qhz surgxfwv fdq eh lpsohphqwhg1 Wr holplqdwh vxfk ghod|v/ wkh fkdlq lqwurgxfhg d qhz frqwudfw uhtxlulqj
rqo| 63( frpsoldqfh ehiruh d surgxfw ehfrphv pdqgdwru|1 +Vhh vhfwlrq 717 iru ghwdlov1, Ri frxuvh/ iudqfklvhhv ihdu
wkdw wkh qhz frqwudfw zloo vlpso| vwuhdpolqh wkh dgrswlrq ri lqh!flhqw surgxfwv1

45Iru h{dpsoh/ wkh Vwhdn ) Vkdnh iudqfklvh djuhhphqw uhtxluhv shulrglf uhprghoolqj ri vwruhv1 �Vxfk fkdqjhv
zloo eh pdgh e| Iudqfklvhh e| wkh wlph wkh Frpsdq| frpsohwhv wkhvh fkdqjhv wr vxevwdqwldoo| doo ri lwv Frpsdq|
Uhvwdxudqwv1� D frqwudfw pd| dovr h{suhvv olplwhg yhwr srzhu e| jlylqj wkh fkdlq srzhu wr fkdqjh wkh �V|vwhp�
udwkhu wkdq jlylqj lw srzhu wr fkdqjh wkh �Pdqxdo�/ ru lw pd| vshfli| wkdw wkh �Pdqxdo� dssolhv wr wkh hqwluh
�V|vwhp�1 Lq fkdlqv zlwk qr yhwr srzhu/ vxfk dq hpskdvlv rq wkh �V|vwhp� zloo eh devhqw1

;



Wkhq zh fdq vxppdul}h rxu frqfoxvlrqv zlwk wkh iroorzlqj wdeoh=

Surmhfw Dgrswlrq
Yhwr srzhu W|sh D W|sh E Vwruh Pl{

frpsohwh F/i
olplwhg F/I b � b�

qrqh F/I I

frpsohwh F/i
olplwhg F/I F/I b : b�

qrqh F/I I

Khuh/ �F� lqglfdwhv wkdw wkh surmhfw lv dgrswhg lq frpsdq| vwruhv/ �I� lqglfdwhv wkdw wkh surmhfw
lv dgrswhg lq iudqfklvhv/ dqg �i� lqglfdwhv wkdw wkh surmhfw lv dgrswhg rqo| li wkh fkdlq sd|v d euleh
+zklfk/ dv phqwlrqhg lq qrwh 44 deryh/ uhvxowv lq wudqvdfwlrq frvwv,1 Zh glvfrxqw wkh srvvlelolw|
wkdw iudqfklvhhv euleh wkh fkdlq wr suhyhqw surmhfwv E vlqfh wkh surmhfw frxog eh uhlqwurgxfhg zlwk
voljkw prgl�fdwlrqv/ dqg wkxv vxfk eulehv duh lqh�hfwlyh1 +Vhh Ohzlq ^4;`1,

Zh fdq vhh iurp wkh wdeoh wkdw zkhq b � b�c olplwhg yhwr srzhu lv xqdpeljxrxvo| wkh ehvw
duudqjhphqw1 Zkhq b : b�c wkh uhvxowv duh ohvv fohdu1 Qrz olplwhg yhwr srzhu ohdgv wr dgrswlrq ri
E fkdlq0zlgh/ zkhuhdv qr srzhu ohdgv wr dgrswlrq rqo| lq iudqfklvhv1 Qhyhuwkhohvv/ li b lv qrw pxfk
kljkhu wkdq b�c jlyhq olplwhg yhwr srzhu/ wkh fkdlq*v ehqh�w iurp surmhfwv olnh E zloo eh forvh wr
}hur/ dqg wkxv olplwhg yhwr srzhu frqwlqxhv wr eh wkh ehvw duudqjhphqw/ vlqfh lw glvfrxudjhv wkh
ghyhorsphqw ri surmhfwv E lq wkh �uvw0sodfh1 Iru kljkhu ohyhov ri bc surmhfwv E zloo eh d vhulrxv
sureohp/ dqg hlwkhu qr srzhu ru frpsohwh srzhu pd| eh d ehwwhu duudqjhphqw/ wkrxjk qhlwkhu lv
shuihfw1

Wkh ohyho ri b lq dq| jlyhq fkdlq lv ri frxuvh d uhvxow ri qxphurxv idfwruv1 Dv |rx zloo glvfryhu
ehorz/ riwhq klvwrulfdo ru vwuxfwxudo frqglwlrqv/ vxfk dv wkh vnloo ru hqwkxvldvp zlwk zklfk wkh
fkdlq*v irxqghuv rshudwhg vwruhv ru pdunhg iudqfklvhv/ zloo kdyh d odujh lpsdfw rq b� Wkh fulwlfdo
ohyho b� lv dovr olnho| wr eh gl�huhqw iru gl�huhqw fkdlqv1 Wkxv wkhuh lv qr rqh �uljkw� ohyho ri
b� Krzhyhu/ zh gr h{shfw wkdw/ li iudqfklvh v|vwhpv duh deoh wr fkrrvh ohyhov ri yhwr srzhu wkdw
duh h!flhqw/ wkhq dv b ulvhv/ wkh frqwuro uljkwv doorfdwlrq zloo whqg wr ehfrph pruh srodul}hg146

Pruhryhu/ zkdwhyhu wkh frqwuro uljkwv doorfdwlrq/ frq lfw lq wkh fkdlq zloo whqg wr lqfuhdvh dv b

ulvhv1 Zkhwkhu fkdlqv duh lq idfw deoh wr fkrrvh wkhlu frqwuro uljkwv doorfdwlrqv lv djdlq d vhsdudwh
lvvxh zklfk zh glvfxvv lq vhfwlrq 9 ehorz1

7 Ilyh Frqwudvwlqj V|vwhpv

Zh qrz wxuq wr dq h{dplqdwlrq ri krz iudqfklvh v|vwhpv dfwxdoo| rshudwh1 Lq rughu wr dfklhyh
dv eurdg d shuvshfwlyh dv srvvleoh rq wklv txhvwlrq/ wklv vwxg| frqvlghuv �yh v|vwhpv wkdw vsdq
wkh udqjh ri ohyhov ri bc �vhohfwhg iurp dprqj wkh wrs 53 idvw irrg fkdlqv lq wkh XVD1 Wdeoh 5
surylghv vrph edvlf lqirupdwlrq rq wkhvh fkdlqv1 Doo duh odujh fkdlqv/ exw wkh| gl�hu pdunhgo| lq

46Lw lv ri frxuvh wuxh/ dv Kropvwurp dqg Plojurp ^45` srlqw rxw/ wkdw ghshqglqj rq wkh rxwvlgh irufhv lq xhqflqj
erwk � dqg wkh frqwuro uljkwv vwuxfwxuh/ wkh idfw wkdw wkhvh wzr dwwulexwhv ri d fkdlq h{klelw frpsohphqwdulwlhv grhv
qrw qhfhvvdulo| lpso| wkdw rqh zloo �qg dq hpslulfdo uhodwlrqvkls ehwzhhq wkhp1 Krzhyhu/ odfnlqj d prgho ri wkh
h{rjhqrxv ghwhuplqdqwv ri hlwkhu � ru frqwuro uljkwv vwuxfwxuh +vlqfh erwk duh khdylo| lq xhqfhg e| lqvwlwxwlrqdo
ghwdlov wkdw duh doprvw lpsrvvleoh wr prgho,/ zh fdqqrw ghwhuplqh zkhwkhu vx!flhqw frqglwlrqv iru fruuhodwlrq duh
lq idfw vdwlv�hg1 Krzhyhu/ zh vxvshfw wkdw qr shuyhuvh h{rjhqrxv h�hfwv h{lvw/ vlqfh wkh hpslulfdo uhvxowv vkrz vxfk
d vwurqj uhodwlrqvkls ehwzhhq � dqg frqwuro uljkwv vwuxfwxuh1
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Wdeoh 5= V|vwhp Fkdudfwhulvwlfv

wkhlu frpsoh{lw| dqg vfdoh ri rshudwlrq1 Rq rqh h{wuhph/ Vxezd| iudqfklvhv vpdoo vdqgzlfk vkrsv/
zkloh rq wkh rwkhu/ Ghqq|*v iudqfklvhv ixoo vhuylfh uhvwdxudqwv1 Zh vhohfwhg odujh hvwdeolvkhg fkdlqv
iru wzr uhdvrqv1 Iluvw/ zh vxvshfwhg wkdw frrshudwlrq zrxog eh pruh olnho| zkhq fdoolqj d odujh
frusrudwlrq zlwk d uhsxwdwlrq/ dq lqwhuhvw lq sohdvlqj d vwxghqw zkr fdoov/ dqg vx!flhqw uhvrxufhv
wr surylgh dvvlvwdqfh1 Vhfrqg/ wklv vwxg|*v srusrvh lv wr xqghuvwdqg krz vxffhvixo/ hvwdeolvkhg
fkdlqv rshudwh1 Lw lv vxfk fkdlqv wkdw duh prvw olnho| wr kdyh duulyhg dw h!flhqw doorfdwlrqv ri
frqwuro uljkwv147 Dv |rx fdq vhh deryh/ wkh dfwxdo ohyhov ri b +lq 4<<8, gr qrw vsdq txlwh dv zlgh d
udqjh dv dqwlflsdwhg/ vlqfh vrph ri wkhvh fkdlqv xqghuzhqw vxevwdqwldo fkdqjhv gxulqj wkh 4<<3v1
Vxfk fkdqjhv dfwxdoo| dgg wr wkh ulfkqhvv ri wkh lqwhuylhz uhvxowv/ vlqfh fkdlqv fdq uhyhdo krz
fkdqjhv lq b kdyh d�hfwhg wkhp1

714 Fkrlfh ri Sduwlflsdqwv

Lq hdfk ri wkhvh fkdlqv/ zh frqgxfwhg lqwhuylhzv zlwk �yh wr vhyhq shrsoh/ lq dq dwwhpsw wr rewdlq
wkh prvw lpsruwdqw shuvshfwlyhv rq wkh fkdlq0iudqfklvhh uhodwlrqvkls +63 lqwhuylhzv lq doo,1 Hdfk
lqwhuylhz odvwhg ehwzhhq 63 dqg 93 plqxwhv/ dqg zdv ixoo| wudqvfulehg1 Vwdwhphqwv zhuh wkhq
vruwhg e| wrslf dqg frpelqhg zlwk wkrvh ri rwkhu sduwlflsdqwv wr irup vxppdu| gdwd iru hdfk
fkdlq1 Lghdoo|/ wzr ri wkh shrsoh lq hdfk jurxs zrun iru wkh fkdlq/ dqg dqrwkhu irxu duh iudqfklvhhv1
Wr dvvxuh frq�ghqwldolw|/ zh uhihu wr sduwlflsdqwv e| frgh0qdphv/ zklfk duh vhw lq vdqv vhuli w|sh
wr dyrlg frqixvlrq zlwk dfurq|pv148

Wkh �uvw sduwlflsdqw lq hdfk jurxs lv w|slfdoo| vrphrqh zkr zrunv lq wkh fkdlq*v fhqwudo r!fh/
lv lqyroyhg lq ghflvlrq0pdnlqj derxw lqqrydwlrq/ dqg lv nqrzohgjhdeoh derxw wkh iudqfklvh vhfwru1
Wkh vhfrqg sduwlflsdqw zrunv zlwk iudqfklvhhv rq wkh orfdo ohyho1 Wklv shuvrq w|slfdoo| surylghv

47Wkhuhiruh/ lw lv gl!fxow wr h{wudsrodwh ghvfulswlyho| wr wkh kxqguhgv ri vpdoo fkdlqv zlwk ihzhu wkdq 433 vwruhv1
Qrupdwlyh h{wudsrodwlrqv duh srvvleoh/ krzhyhu1

48Dsshqgl{ D lv d gluhfwru| ri wkhvh frgh0qdphv/ dqg lw dovr jlyhv edvlf lqirupdwlrq derxw hdfk sduwlflsdqw1
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iudqfklvhhv zlwk vxssruw dqg rshudwlrqdo dgylfh dqg dovr frqgxfwv shulrglf lqvshfwlrqv wr dvvxuh
wkdw iudqfklvhg vwruhv duh lq frpsoldqfh zlwk frusrudwh vwdqgdugv1

Wkh �uvw wzr iudqfklvhhv +frgh0qdphg I4 dqg I5, duh khdylo| lqyroyhg lq iudqfklvhh frpplwwhh
zrun dqg duh yhu| nqrzohgjhdeoh derxw wkh lqwhusod| ehwzhhq iudqfklvhhv dqg wkh fkdlq1 Wzr
pruh +I6 dqg I7, duh udqgrpo| fkrvhq/ �uhjxodu� iudqfklvhhv149 Wklv sur�oh ri vxemhfwv zdv fkrvhq
ehfdxvh/ zkhuhdv frusrudwh hpsor|hhv duh olnho| wr suhvhqw dq r!fldo frpsdq| olqh/ iudqfklvhhv
qhhg qrw eh dw doo vlplodu wr hdfk rwkhu1 E| lqfoxglqj wzr ri hdfk w|sh/ zh fdq frq�up zlwk
dqrwkhu iudqfklvhh/ lqirupdwlrq zklfk frphv iurp d vlqjoh iudqfklvhh14:

Wkh iroorzlqj vhfwlrqv surylgh eulhi ghvfulswlrqv ri wkhvh �yh fkdlqv/ vhwwlqj wkh vwdjh iru
wkh pruh krolvwlf dqdo|vlv wkdw iroorzv1 Iru wkrvh zkr ghvluh ohvv lqwhusuhwhg gdwd/ dq dsshqgl{
frqwdlqlqj jhqhudo lqirupdwlrq dqg eulhi/ vw|ol}hg vxppdulhv ri wkh hpslulfdo uhvxowv iru hdfk fkdlq
lv dydlodeoh gluhfwo| iurp wkh dxwkru1

715 Ghqq|*v= d fdvh ri olplwhg yhwr srzhu

Dw rqh h{wuhph ri wkh frpsdq| vwruh 0 iudqfklvh vshfwuxp/ Ghqq|*v lv d fkdlq wkdw kdv klvwrulfdoo|
ehhq grplqdwhg e| wkh frpsdq| vhfwru1 Ruljlqdoo|/ wkh v|vwhp zdv hqwluho| frpsdq|0rzqhg/ dqg
dowkrxjk lw vorzo| ehjdq iudqfklvlqj durxqg 4<93/ rqo| vlqfh wkh 4<;3v kdv iudqfklvlqj ehhq d
sulrulw|1 Wrgd|/ dv wkh iudqfklvh vhfwru h{sdqgv/ wkh Ghqq|*v v|vwhp lv h{shulhqflqj udslg fkdqjh1

Rqh uhdvrq iru wkh grplqdqfh ri frpsdq| vwruhv dw Ghqq|*v lv wkh xqxvxdo frpsoh{lw| ri wkh
edvlf frqfhsw1 Ghqq|*v zdv uhoxfwdqw wr wuxvw rwkhuv zlwk lwv wudghpdun1 Krzhyhu/ lq uhfhqw |hduv/
�qdqfldo wurxeohv kdyh suhyhqwhg Ghqq|*v iurp h{sdqglqj lwv frpsdq| vhfwru1 Vhyhudo |hduv ri
qhjdwlyh sur�wv suhyhqwhg Ghqq|*v iurp udlvlqj prqh| wr exlog qhz vwruhv/ zlwkrxw sd|lqj yhu|
kljk lqwhuhvw1 Wkxv/ Ghqq|*v kdv wxuqhg wr qhz iudqfklvhhv zkr duh lqghshqghqwo| zhdowk|/ ru
zkr fdq eruurz prqh| rq wkhlu rzq phulw dw uhdvrqdeoh udwhv14; Iudqfklvlqj kdv ehfrph wkh vroh
vrxufh ri jurzwk dw Ghqq|*v1 Li wkh fxuuhqw wuhqg frqwlqxhv/ b vkrxog ulvh deryh 83( lq wkh qh{w
ihz |hduv1

Lq rughu wr vdihjxdug lwv eudqg/ Ghqq|*v uhwdlqv d juhdw ghdo ri frqwuro ryhu lwv iudqfklvhv/
xvxdoo| lqvshfwlqj wkhp hljkw wr wzhoyh wlphv d |hdu1 Ehfdxvh ri wkh klvwrulfdo grplqdqfh ri wkh
frpsdq| vhfwru/ wkh fkdlq grplqdwhv lqqrydwlrq dqg ghflvlrq0pdnlqj1 Ghqq|*v Frus1 kdv vroh
dxwkrulw| ryhu dgyhuwlvlqj ghflvlrqv/ dqg lw fdq xqlodwhudoo| fkdqjh wkh rshudwlqj vwdqgdugv ri wkh
v|vwhp1 Qhyhuwkhohvv/ wkh iudqfklvh frqwudfw surwhfwv iudqfklvhhv iurp vwdqgdugv wkdw duh vwulfwhu
wkdq wkrvh dssolhg wr frpsdq| vwruhv1 Iudqfklvhhv wkhuhiruh hqmr| olplwhg yhwr srzhu/ exw gr qrw
srvvhvv frpsohwh yhwr srzhu1 Dowkrxjk wkhlu srzhu lv olplwhg/ iudqfklvhhv gr qrw jhqhudoo| zruu|

49Dw Ghqq|*v/ wkuhh frpsdq| hpsor|hhv zhuh lqwhuylhzhg ehfdxvh wzr gl�huhqw w|shv ri shrsoh zrun zlwk iudq0
fklvhhv lq wkh �hog1 Dw Exujhu Nlqj/ rqo| rqh �nqrzohgjhdeoh� iudqfklvhh frxog eh lqwhuylhzhg> wkhuhiruh/ wkh
frqfoxvlrqv xqiruwxqdwho| ghshqg yhu| khdylo| rq wklv shuvrq*v vwdwhphqwv1 Dw Sl}}d Kxw/ rqo| rqh �uhjxodu� iudq0
fklvhh frxog eh lqwhuylhzhg> exw khuh/ wkh sureohp lv ohvv vhyhuh ehfdxvh wkh gl�huhqfh ehwzhhq nqrzohgjhdeoh dqg
uhjxodu iudqfklvhhv lv plqlpdo1 Doprvw doo Sl}}d Kxw iudqfklvhhv kdyh ehhq lq wkh exvlqhvv iru ghfdghv1 +Wkh fkdlq
uduho| wdnhv rq qhz iudqfklvhhv/ exw rqo| dggv vwruhv wr h{lvwlqj iudqfklvhv1,

4:Ri frxuvh/ gxh wr uhvrxufh frqvwudlqwv dqg wkh ghwdlohg qdwxuh ri wkh lqwhuylhzv/ zh duh vwloo irufhg wr uho| rq d
vpdoo qxpehu ri rslqlrqv iru rxu frqfoxvlrqv1 Qhyhuwkhohvv/ gxsolfdwlrq ri lqwhuylhzv grhv plwljdwh wklv sureohp1

4;Edqnv zhuh uhoxfwdqw wr ohqg wr Ghqq|*v/ vlqfh lq wkh hyhqw ri edqnuxswf|/ wkh| pljkw qrw eh deoh wr froohfw1
+Rwkhu ghewv zrxog eh sdlg �uvw1, Krzhyhu/ dq lqghshqghqw iudqfklvhh frxog eruurz ixqgv wr exlog d iudqfklvhg
vwruh +rzqhg e| klp, e| srvwlqj klv rzq lqghshqghqwo| rzqhg froodwhudo +wkh vwruh,1 Ghqq|*v rzq fuhglwruv kdyh
qr fodlp rq vxfk froodwhudo/ vlqfh lw rzqhg e| wkh iudqfklvhh/ qrw e| Ghqq|*v1 Hyhq li Ghqq|*v jrhv edqnuxsw/ d
edqn fdq vwloo froohfw lwv ghewv gluhfwo| iurp d �qdqfldoo| khdowk| iudqfklvhh1
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wkdw wkh fkdlq zloo dexvh lwv srzhu ehfdxvh/ lq wkh zrugv ri I5/ �Wkh| grq*w zdqw wr orvh prqh|
hlwkhu1�

Zkhuhdv Ghqq|*v kdg klvwrulfdoo| glvfrxudjhg iudqfklvhh lqqrydwlrq/ lq uhfhqw |hduv/ dv wkh
iudqfklvh vhfwru kdv jurzq/ iudqfklvhh lqlwldwlyh dqg lqyroyhphqw kdyh uhfhlyhg pruh hqfrxudjhphqw1
Wrgd|/ iudqfklvhhv hohfw d Iudqfklvh Dgylvru| Erdug +IDE,/ zklfk dgylvhv wkh frusrudwlrq rq
dgyhuwlvlqj dqg rwkhu pdwwhuv1 Wkh IDE kdv qr irupdo srzhu/ exw wkh fkdlq grhv uhvsrqg wr
iudqfklvhh frqfhuqv1 Ghqq|*v dovr xvhv wkh IDE wr surprwh frpsdq| lqlwldwlyhv dprqj iudqfklvhhv1
Erwk I4 dqg I5 eholhyh wkdw iudqfklvhh srzhu lv rq wkh ulvh1 Dv I5 vd|v/ �Dq| wlph |rx jhw pruh
iudqfklvhhv lqyroyhg lq wkh v|vwhp/ |rx*uh jrlqj wr kdyh pruh lq xhqfh iurp wkrvh iudqfklvhhv1�
Wkxv/ d ihz |hduv iurp qrz/ Ghqq|*v pd| fhdvh wr eh vxfk d frpsdq|0grplqdwhg v|vwhp1

716 Sl}}d Kxw= iurp frpsohwh wr olplwhg yhwr srzhu

Sl}}d Kxw lv d v|vwhp wkdw lv jrlqj lq wkh rssrvlwh gluhfwlrq iurp Ghqq|*v14< Lqlwldoo|/ wkh fkdlq zdv
prvwo| iudqfklvhg/ dqg prvw iudqfklvhhv kdyh ehhq lq wkh v|vwhp iru ghfdghv1 Ehfdxvh iudqfklvhhv
duh vr h{shulhqfhg/ wkh fkdlq lv ohvv frqfhuqhg derxw frpsoldqfh ylrodwlrqv dqg h{huflvhv pxfk
orrvhu frqwuro wkdq grhv Ghqq|*v Frus1/ zkrvh iudqfklvhhv duh prvwo| qhzfrphuv153 Iudqfklvh
whuplqdwlrqv doprvw qhyhu rffxu +rqo| rqh gxulqj 4<<507,/ dqg wkh fkdlq lqvshfwv vwruhv rqo| rqh
wr wkuhh wlphv shu |hdu1 Iudqfklvhhv duh dovr yhu| zhoo rujdql}hg dqg frppxqlfdwlrq qhwzrunv duh
zhoo hvwdeolvkhg1

Xqwlo rqo| d ihz |hduv djr/ iudqfklvhhv h{huflvhg hqruprxv srzhu ryhu wkh Sl}}d Kxw v|vwhp
wkurxjk wkh Lqwhuqdwlrqdo Sl}}d Kxw Iudqfklvh Kroghuv Dvvrfldwlrq +LSKIKD,/ dq rujdql}dwlrq
wkdw vwloo h{lvwv exw lv qrz zhdnhu1 Lq wkh Sl}}d Kxw iudqfklvh frqwudfw/ dgyhuwlvlqj ghflvlrqv duh
pdgh e| d frpplwwhh pdgh xs ri wzr iudqfklvhhv dqg wzr frpsdq| uhsuhvhqwdwlyhv1 Zkhq d
glvdjuhhphqw rffxuv/ wkh ghflglqj yrwh ehorqjv wr wkh vlgh zlwk wkh pdmrulw| ri vwruhv1 Iru pdq|
|hduv/ b uhpdlqhg vwhdg| dw 84 wr 85( dqg iudqfklvhhv frqwuroohg dgyhuwlvlqj ghflvlrqv1 H�hfwlyho|/
wkh| wkhuhiruh srvvhvvhg frpsohwh yhwr srzhu/ vlqfh qr qhz surjudp fdq eh lpsohphqwhg zlwkrxw
surshu dgyhuwlvlqj1 Iudqfklvhhv zhuh dovr yhu| dfwlyho| lqyroyhg lq lqqrydwlrq1

Wkhq/ lq wkh 4<;3v/ ShsvlFr sxufkdvhg Sl}}d Kxw/ dqg lw pryhg wr lqfuhdvh erwk wkh frpsdq|
suhvhqfh dqg wkh frpsdq|*v dxwkrulw| lq wkh v|vwhp1 Qrz54 b kdv idoohq zhoo ehorz 83(/ dqg
iudqfklvhhv fdq qr orqjhu zlwkkrog dgyhuwlvlqj1 Wkh| wkhuhiruh qr orqjhu srvvhvv frpsohwh yhwr
srzhu1 Wkxv/ ShsvlFr kdv dvvhuwhg wkh delolw| ri wkh fkdlq wr ghwhuplqh wkh vwudwhjlf gluhfwlrq ri
wkh Sl}}d Kxw v|vwhp1 Iudqfklvhhv pd| qrw dssuhfldwh vxfk uhgxfhg srzhu/ exw prvw dssuhfldwh
wkh ehqh�wv wkdw dq lqfuhdvhg frpsdq| suhvhqfh kdv eurxjkw1 ShsvlFr eurxjkw fuhdwlylw| wr wkh
frpsdq| +I4,/ zklfk lv qrz uhvsrqvleoh iru prvw lqqrydwlrq1

I4 dqg I6 qrwh wkdw zlwk wkh odujhu frpsdq| suhvhqfh/ wkh| duh pruh hdvlo| shuvxdghg wkdw
frpsdq| lqlwldwlyhv zloo eh ehqh�fldo1 Iudqfklvhhv gr srvvhvv olplwhg yhwr srzhu1 +Wkh iudqfklvh
frqwudfw surwhfwv iudqfklvhhv iurp uhtxluhphqwv wkdw duh vwulfwhu wkdq wkrvh dssolhg wr wkh qrz

4<Wklv dqdo|vlv lv zulwwhq iurp wkh shuvshfwlyh ri 4<<91 Lq wkh odvw wzr |hduv/ Sl}}d Kxw kdv uhyhuvhg wklv wuhqg/
diwhu |hw dqrwkhu frusrudwh wdnh0ryhu e| Wulfrq1

53Prvw frpsoldqfh sureohpv lqyroyh qrw djhqf| lvvxhv/ exw vlpsoh lqfrpshwhqfh ru d odfn ri iudqfklvhh h{shulhqfh1
Fkdlqv zloo/ iru h{dpsoh/ lqvshfw d qhz iudqfklvhh yhu| iuhtxhqwo| dqg lqvlvw rq vwulfw frpsoldqfh1 Rqfh kh kdv vhwwohg
lq dqg suryhg klpvhoi uholdeoh/ wkh| zloo doorz klp pruh lqghshqghqfh1 Sl}}d Kxw*v IEU frpphqwv �Iudqfklvhhv
kdyh d orw ri h{shulhqfh/ d orw ri nqrzohgjh/ dqg whqxuh rxw wkhuh1 Zh uhvshfw wkdw1� I4 qrwhv wkdw �Prvw ri wkh
wlph/ li |rx*yh ehhq lq wkh v|vwhp iru d orqj shulrg ri wlph dqg |rx*uh d jrrg rshudwru/ wkhuh duh d orw ri wklqjv
wkdw |rx fdq gr wkdw |rx grq*w kdyh wr dvn1�

54Uhfdoo wkdw zh zulwh wklv iurp d 4<<9 shuvshfwlyh1
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qxphurxv frpsdq| vwruhv1, Rqh zrxog wklqn wkdw wklv zrxog eh vx!flhqw wr holplqdwh frq lfw eh0
wzhhq iudqfklvhhv dqg wkh fkdlq/ exw vrph frq lfw vwloo h{lvwv/ hvshfldoo| ryhu sulfh0srlqwv +ghvfulehg
lq vhfwlrq 6,1 Iudqfklvhhv dovr h{suhvv glvwuxvw ri fduhhu0rulhqwhg frpsdq| shuvrqqho zkr duh qhz
wr wkh v|vwhp +I4/ I6,/ ru wkh| vlpso| ihdu wkdw wkh frpsdq| zloo pdnh fduhohvv plvwdnhv +I5,1
Mxvw dv Ghqq|*v Frus1 lv ohduqlqj wr pdnh iudqfklvhhv pruh htxdo sduwqhuv/ Sl}}d Kxw iudqfklvhhv
duh jhwwlqj xvhg wr wkhlu qhz sodfh lq d frpsdq|0grplqdwhg v|vwhp1

717 Nhqwxfn| Iulhg Fklfnhq= frpsohwh yhwr srzhu xqghu glvsxwh

Olnh Sl}}d Kxw/ NIF lv dq klvwrulfdoo| iudqfklvh0grplqdwhg v|vwhp/ zklfk uhfhqwo| dftxluhg d
odujhu frpsdq| suhvhqfh diwhu lwv sxufkdvh e| ShsvlFr1 Krzhyhu dw NIF/ iudqfklvhhv kdyh ehhq
deoh wr uhwdlq wkhlu srzhu ghvslwh ShsvlFr*v zlvkhv1 NIF ehjdq dv d v|vwhp ri iudqfklvhv dqg rqo|
odwhu dgghg frpsdq| vwruhv1 Olnh Sl}}d Kxw iudqfklvhhv/ wkrvh dw NIF kdyh h{whqvlyh h{shulhqfh
dqg hqmr| juhdw dxwrqrp|/ pruh wkdq lq dq| rwkhu fkdlq lq wklv vwxg|1 Wkh fkdlq xvxdoo| shuirupv
lqvshfwlrqv rqo| rqfh ru wzlfh d |hdu/ dqg dw wlphv/ qhz surgxfwv kdyh vsuhdg dprqj iudqfklvhhv/
wr eh dssuryhg e| wkh fkdlq rqo| odwhu19 Hyhq wrgd|/ iudqfklvhhv grplqdwh lqqrydwlrq/ dowkrxjk
wkh fkdlq surylghv rujdql}dwlrqdo vxssruw1 NIF ylhzv lwv iudqfklvhhv dv dq lpsruwdqw vrxufh ri
lghdv dqg h{shuwlvh1

Dw NIF/ iudqfklvhhv srvvhvv frpsohwh yhwr srzhu1 Iluvw/ wkh| frqwuro wkh Qdwlrqdo Dgyhuwlvlqj
Frpplwwhh +QDF,1 Vhfrqg/ dffruglqj wr wkh 4<:9 iudqfklvh djuhhphqw/ wkh fkdlq fdqqrw pdnh d
qhz surgxfw pdqgdwru| xqohvv wkh surgxfw lv douhdg| dgrswhg lq :3( ri wkh v|vwhp1 Dw wlphv/ wkh
fkdlq kdv ehhq irufhg wr r�hu iudqfklvhhv vshfldo ghdov lq rughu wr rewdlq wkh qhfhvvdu| iudfwlrq ri
yroxqwdu| frpsoldqfh1

Zkhq ShsvlFr erxjkw NIF lq 4<;9/ lw vrxjkw wr hqkdqfh wkh fkdlq*v srzhu wr pdnh ghflvlrqv
xqlodwhudoo| dqg hdvlo| e| holplqdwlqj frpsohwh yhwr srzhu1 Iluvw/ ShsvlFr pryhg wr uhgxfh bc

ex|lqj xs vhyhudo kxqguhg iudqfklvhg vwruhv1 Vhfrqg/ lw lqwurgxfhg d qhz iudqfklvh frqwudfw/ zklfk
uhtxluhg rqo| 63( sduwlflsdwlrq iru d surgxfw wr ehfrph pdqgdwru|/ dqg zklfk hvwdeolvkhg d rqh0
vwruh0rqh0yrwh v|vwhp iru wkh QDF1 Ehfdxvh wkh fkdlq qrz rzqv pruh wkdq 63( ri vwruhv/ wkh
qhz frqwudfw zrxog kdyh uhvxowhg lq d qhz uhjlph ri rqo| olplwhg yhwr srzhu +iru qhz surgxfwv,1
Dffruglqj wr wklv frqwudfw/ NIF Frus1 frxog pdqgdwh dq| qhz surjudp lw ghvluhg vlpso| e|
lpsohphqwlqj lw lq frpsdq| vwruhv1 Iudqfklvhhv dovr ihduhg wkdw b zrxog idoo ehorz 83(/ holplqdwlqj
iudqfklvhh frqwuro ryhu wkh QDF +dqrwkhu h{suhvvlrq ri frpsohwh yhwr srzhu,1 Iudqfklvhhv vxhg1
Diwhu vhyhudo prqwkv ri olwljdwlrq/ ShsvlFr vhwwohg/ dqg iru qrz/ iudqfklvhhv uhwdlq erwk wkh :3(
fulwhulrq dqg jxdudqwhhg frqwuro ryhu dgyhuwlvlqj ghflvlrqv155 Wkxv/ frpsohwh yhwr srzhu zdv
uhhvwdeolvkhg1 Wkh fkdlq djuhhg wr wklv vhwwohphqw ehfdxvh/ dssduhqwo|/ lw glg qrw zdqw wr mhrsdugl}h
lwv uhodwlrqvkls zlwk iudqfklvhhv e| jrlqj wr frxuw +I5,1

Ghvslwh wklv uhfhqw ohjdo frq lfw/ wkh h�hfwv ri wkh ShsvlFr wdnhryhu dqg wkh idoo lq b kdyh
qrw ehhq hqwluho| qhjdwlyh> wkh jurzwk ri wkh frpsdq| vhfwru kdv dpholrudwhg dqrwkhu vrxufh ri
frq lfw dqg kdv hqkdqfhg wuxvw lq wkh v|vwhp1 I4 qrwhv wkdw d edvlf frq lfw ri lqwhuhvw h{lvwv

55Lq wkh vhwwohphqw/ ShsvlFr djuhhg wkdw wkh zruglqj ri wkh 4<:9 frqwudfw +wkh :3( fulwhulrq, zrxog uhpdlq lq
irufh xqwlo wkh |hdu 53331 Diwhu wklv/ ShsvlFr fdq fkdqjh wkh frqwudfw lq dq djuhhg xsrq idvklrq +qrw xqlodwhudoo|,1
Lq dgglwlrq/ wkh QIDF +Qdwlrqdo Iudqfklvh Dgylvru| Frxqflo, dqg wkh QDF duh wr eh frpelqhg wr irup d qhz erg|
fdoohg wkh QFDF +Qdwlrqdo Frxqflo dqg Dgyhuwlvlqj Frrshudwlyh,1 Wklv zloo frqwdlq 46 iudqfklvhhv dqg 7 frpsdq|
uhsuhvhqwdwlyhv1 +Iudqfklvhhv pdlqwdlq d pdmrulw|1, Lq wklv zd|/ iudqfklvhhv qhhg qrw ihdu d fkdqjh lq wkhlu uhodwlyh
srzhu ryhu dgyhuwlvlqj1 Dq| fkdqjh lq wkh frqwudfw pxvw eh suhvhqwhg wr wkh QFDF1 Li qr djuhhphqw lv uhdfkhg/
wkh| pxvw vxeplw wr duelwudwlrq1 Li duelwudwlrq idlov/ wkhq wkh qhz frqwudfw zloo eh lpsohphqwhg/ exw iudqfklvhhv
pd| uhvxph wkhlu odzvxlw1
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ehwzhhq iudqfklvhhv dqg wkh fkdlq/ vlqfh wkh fkdlq ehqh�wv iurp ur|dowlhv dqg lv qrw d�hfwhg e|
iudqfklvhh frvwv +dv vhfwlrq 6 ghprqvwudwhv,1 Wklv kdv pdgh iudqfklvhhv glvwuxvwixo ri wkh fkdlq1
Iudqfklvhhv duh dovr ihduixo ri frusrudwh eoxqghuv1 Lq uhfhqw |hduv/ wkh ohyho ri wuxvw kdv lpsuryhg/
dv kdv wkh fkdlq*v frqwulexwlrq wrzdugv lqqrydwlrq1 Dw NIF/ iudqfklvhhv kdyh ehhq deoh wr hqmr|
wkhvh ehqh�wv ri d uhgxfhg b zkloh dw wkh vdph wlph uhwdlqlqj wkhlu srzhu ryhu ghflvlrq0pdnlqj1

718 Exujhu Nlqj= vrph frpsohwh yhwr srzhu

Exujhu Nlqj lv dovr d iudqfklvhh0grplqdwhg v|vwhp/ dqg lw zdv dovr wdnhq ryhu lq wkh odwh 4<;3v1
Lq wklv fdvh/ krzhyhu/ wkh qhz rzqhu/ Judqg Phwursrolwdq/ pryhg wr sxvk b hyhq kljkhu1 Vlqfh lwv
r!fhv duh lq Iorulgd/ Exujhu Nlqj frqvrolgdwhg wkh frpsdq| suhvhqfh rq wkh Hdvw Frdvw dqg vrog
doo Zhvw Frdvw vwruhv wr iudqfklvhhv1 Wkh fkdlq qrz rzqv rqo| :( ri vwruhv1

Iudqfklvhhv kdyh olwwoh irupdo srzhu ryhu v|vwhp0zlgh ghflvlrqv dw Exujhu Nlqj/ zlwk wkh h{0
fhswlrq ri fkdqjhv lq wkh fxuuhqw lpdjh/ zklfk pxvw eh qhjrwldwhg zlwk wkh Iudqfklvhh Dgylvru|
Frxqflo1 Zh zrxog wkhuhiruh vd| wkdw Exujhu Nlqj iudqfklvhhv irupdoo| kdyh �vrph frpsohwh yhwr
srzhu1� Lq rwkhu zrugv/ wkhuh duh vrph ghflvlrqv ryhu zklfk wkh| kdyh d yhwr/ exw iru wkh prvw sduw/
wkh fkdlq dfwv xqlodwhudoo|1 Xqolnh dw wkh rwkhu fkdlqv ghvfulehg deryh/ Exujhu Nlqj iudqfklvhhv gr
qrw irupdoo| srvvhvv olplwhg yhwr srzhu1

Ehfdxvh wkh frpsdq| suhvhqfh lv vr vpdoo/ iudqfklvhhv duh uhvsrqvleoh iru prvw lqqrydwlrq1 Lq
frqwudvw zlwk wkh wkuhh fkdlqv glvfxvvhg deryh/ dw Exujhu Nlqj/ hyhq prvw surgxfw whvwlqj qrz
wdnhv sodfh lq iudqfklvhv1 Wkxv/ lq dgglwlrq wr wkhlu irupdo srzhu lq fxuuhqw lpdjh ghflvlrqv/
iudqfklvhhv sod| dq lqirupdo uroh lq surgxfw ghyhorsphqw ghflvlrqv1 Qhyhuwkhohvv/ prvw iudqfklvhhv
sodfh prvw ri wkhlu hpskdvlv rq rshudwlrqv/ dqg vwulfw rshudwlrqv vwdqgdugv doorz olwwoh urrp iru
fuhdwlylw| +I7,1

Wkh uhgxfwlrq lq wkh frpsdq| suhvhqfh kdv qrw sohdvhg doo iudqfklvhhv dw Exujhu Nlqj1 Dowkrxjk
I6 dssuhfldwhv wkh lqfuhdvhg iuhhgrp iudqfklvhhv kdyh +ehfdxvh ihzhu frpsdq| shuvrqqho duh durxqg
wr lqwhuihuh zlwk rshudwlrqv,/ I4 dqg I7 duh qrw vr srvlwlyh1 Dffruglqj wr I4/ wkh frpsdq| qrz
fdqqrw �qg frpshwhqw shuvrqqho wr dfw dv iudqfklvh frqvxowdqwv/ dqg lw kdv xqidluo| vkliwhg wkh
exughq ri lqqrydwlrq rqwr iudqfklvhhv1 Wkh qhfhvvdu| edodqfh ehwzhhq wkh iudqfklvhg dqg frpsdq|0
rzqhg vhfwruv kdv ehhq xsvhw1 I7 vd|v wkdw �wkh|*uh jrlqj wr sxw dq hqg wr Exujhu Nlqj1� Kh ihhov
wkdw �lw*v khdowk| wr kdyh d edodqfh� ehwzhhq wkh wzr vhfwruv1 �Dv d uhvxow ri qrw kdylqj hqrxjk
vwruhv/� wkh frpsdq| fdqqrw �vhh zkdw wklqjv zrun dqg zkdw wklqjv grq*w zrun ehiruh wkh| uhohdvh
wkhp lqwr wkh v|vwhp111 Wkhlu whvw gdwd lvq*w ydolg dq|pruh1�

Wkh ulvh lq b kdv dovr lqfuhdvhg iudqfklvhh glvwuxvw iru wkh fkdlq1 Dv dw NIF/ wkh srvvleoh
glyhujhqfh ehwzhhq wkh wrs olqh +uhyhqxhv, dqg wkh erwwrp olqh +sur�wv, lv d vrxufh ri frqfhuq dw
Exujhu Nlqj1 Wkh fkdlq fdqqrw hdvlo| shuvxdgh iudqfklvhhv wr jr dorqj zlwk lwv lghdv vlpso| e|
dgrswlqj wkhvh lghdv lq frpsdq| vwruhv wr ghprqvwudwh lwv frpplwphqw1 Dv I6 vd|v/ �Lw grhvq*w
krog pxfk zdwhu xqohvv |rx*uh durxqg d orw ri frpsdq| vwruhv1�

719 Vxezd|= wkh lpsruwdqfh ri lqirupdo dxwkrulw|

Ilqdoo|/ dw wkh rwkhu h{wuhph/ Vxezd| lv frpsrvhg hqwluho| ri iudqfklvhg vwruhv/ dqg kdv dozd|v
kdg wklv vwuxfwxuh156 Wkxv/ wklv v|vwhp lv qrw wuxo| d soxudo irup1 Lw lv lqfoxghg wr surylgh frqwudvw
dqg wr looxvwudwh krz wkh suhvhqfh ri frpsdq| vwruhv fkdqjhv wkh uhodwlrqvkls ehwzhhq iudqfklvhhv

56Rffdvlrqdoo| Vxezd| grhv rzq d ihz vwruhv/ exw rqo| whpsrudulo| diwhu qrquhqhzdo ru whuplqdwlrq ri d iudqfklvh/
zkloh wkh fkdlq lv orrnlqj iru d qhz iudqfklvhh wr wdnh ryhu wkh vwruh1
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dqg d fkdlq1 Vxezd| dovr gl�huv iurp wkh rwkhu v|vwhpv vwxglhg khuh lq lwv vkhhu vlpsolflw|1
Wkh sduhqw frpsdq|/ Grfwru*v Dvvrfldwhv/ Lqf1 +GDL, lv d vpdoo/ sulydwh frusrudwlrq zlwk yhu|
ihz hpsor|hhv1 Hyhq wkh shrsoh zkr vxshuylvh iudqfklvhhv lq wkh �hog duh qrw hpsor|hhv/ exw
lqghshqghqw frqwudfwruv fdoohg ghyhorsphqw djhqwv1

Vxezd| iudqfklvhhv duh vpdoo exvlqhvv rzqhuv/ doprvw doo ri zkrp duh dfwlyho| lqyroyhg lq gd|0
wr0gd| rshudwlrqv1 Vxezd| grhv qrw dvvxph d juhdw ghdo ri exvlqhvv h{shulhqfh rq wkh sduw ri lwv
iudqfklvhhv/ dqg lw olplwv wkhlu dxwrqrp| lq pdq| duhdv1 Iru h{dpsoh/ iudqfklvhhv pxvw sxufkdvh ru
uhqw doo pdmru lwhpv ri htxlsphqw wkurxjk GDL*v d!oldwh Vxezd| Htxlsphqw Ohdvlqj Frusrudwlrq
+VHOF,1 Udwkhu wkdq d iudqfklvhh sd|lqj ur|dowlhv e| fkhfn/ vkh pxvw sd| e| dxwrpdwlf zlwkgudzdo
iurp khu fkhfnlqj dffrxqw1 Ilqdoo|/ iudqfklvhhv fdqqrw ohdvh wkhlu vwruhv gluhfwo| iurp d surshuw|0
rzqhu/ exw pxvw vxeohdvh wkhlu vwruhv iurp GDL1 GDL fdq hylfw iudqfklvhhv zkr ylrodwh frpsdq|
vwdqgdugv1

Ghvslwh wkh riwhq sdwhuqdolvwlf dwwlwxgh ri GDL wrzdug lqglylgxdo iudqfklvhhv/ dv d jurxs/ iudq0
fklvhhv gr h{huflvh vrph yrlfh ryhu wkh Vxezd| v|vwhp/ hvshfldoo| ryhu dgyhuwlvlqj157 Wkh fkdlq
dovr uhfhlyhv dgylfh iurp wkh Vxezd| Iudqfklvh Rzqhuv Dgylvru| Frxqflo +VIRDF,1 Wkh VIRDF
kdv qr irupdo srzhu1 Qhyhuwkhohvv/ ehfdxvh GDL grhv qrw uxq lwv rzq vwruhv/ lw ghshqgv khdylo|
rq iudqfklvhh lqsxw lq pdnlqj ghflvlrqv1 Wkh VIRDF*v khos fdq dovr eh yhu| lpsruwdqw lq zlqqlqj
ryhu iudqfklvhhv wr wkh fkdlq*v srlqw ri ylhz vlqfh iudqfklvhhv duh riwhq vnhswlfdo ri wkh fkdlq*v
h{shuwlvh1

Wkhuhiruh/ zh �qg dw Vxezd| d v|vwhp lq zklfk wkh irupdo srzhu ri wkh fkdlq lv yhu| juhdw/
exw iudqfklvhhv srvvhvv d juhdw ghdo ri lqirupdo dxwkrulw| gxh wr wkhlu vxshulru nqrzohgjh ri wkh
exvlqhvv1 Irupdoo|/ iudqfklvhhv kdyh qr yhwr srzhu/ exw lqirupdoo|/ wkh| kdyh vrph frpsohwh yhwr
srzhu/ pxfk olnh wkhlu froohdjxhv dw Exujhu Nlqj1

8 Frq�uplqj Vrph Edvlf Suhglfwlrqv

Zh kdyh dqdo|}hg �yh gl�huhqw v|vwhpv/ hdfk ri zklfk xwlol}hv d gl�huhqw vwudwhj| wr pdlqwdlq
d edodqfh ri srzhu dqg lqwhuhvwv ehwzhhq iudqfklvhhv dqg wkh fkdlq1 Zkhq zh frpelqh wkhvh
revhuydwlrqv/ zh �qg wkdw wkh uhvxowv duh uhpdundeo| frqvlvwhqw zlwk wkh suhglfwlrqv pdgh lq
vhfwlrq 6158

814 Yhwr srzhu

Shukdsv wkh prvw lqwhuhvwlqj hpslulfdo uhvxowv duh wkrvh uhjduglqj yhwr srzhu1 Wdeoh 6 vxppdul}hv
wkh frqwuro uljkw vwuxfwxuhv lq wkh �yh fkdlqv lq wklv vwxg|1 Lq wkh wdeoh/ �vrph frpsohwh� lqglfdwhv
wkdw iudqfklvhhv kdyh wkh srzhu wr yhwr vrph sursrvdov frplqj iurp wkh fkdlq/ lqghshqghqw ri
zkhwkhu wkhvh sursrvdov duh dgrswhg lq frpsdq| vwruhv1 Iru h{dpsoh/ Exujhu Nlqj pxvw frqvxow
lwv iudqfklvhhv derxw dq| fkdqjhv wr wkh fxuuhqw lpdjh1 Zh dovr glvwlqjxlvk ehwzhhq irupdo dqg uhdo
yhwr srzhu1 Lq vrph fkdlqv/ vxfk dv Ghqq|*v dqg Sl}}d Kxw/ frqwuro uljkwv duh vshoohg rxw fohduo|

57Prvw dgyhuwlvlqj lv dgplqlvwhuhg e| wkh Vxezd| Iudqfklvhh Dgyhuwlvlqj Ixqg Wuxvw +VIDIW,1 VIDIW*v erdug
ri wuxvwhhv frqvlvwv ri 45 hohfwhg iudqfklvhhv1 Qhyhuwkhohvv/ GDL pd| fkrrvh wr xvh vrph dgyhuwlvlqj ixqgv lwvhoi/
udwkhu wkdq doorfdwlqj doo prqh| wr VIDIW1 Wkhuhiruh/ wkh fkdlq grhv qrw ghshqg rq iudqfklvhh dssurydo ri lwv
dgyhuwlvlqj fdpsdljqv1

58Qrwh wkdw/ dowkrxjk wkh prgho ghvfulehg khuh lv gdwhg 4<<;/ lq lwv ruljlqdo irup lw zdv irupxodwhg lq 4<<7 dv wkh
�uvw sduw ri p| glvvhuwdwlrq +Ohzlq ^49`,/ ehiruh dq| fdvh vwxglhv zhuh frqgxfwhg1 Wkh edvlf suhglfwlrqv jlyhq khuh
duh xqfkdqjhg iurp wkrvh ri wkdw ruljlqdo prgho1 Wkhvh fdvh vwxglhv zhuh vshfl�fdoo| ghvljqhg wr whvw wkh prgho*v
suhglfwlrqv/ dv zhoo dv wr hqulfk lw lqwxlwlyho|1
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Wdeoh 6= Yhwr srzhu doorfdwlrqv lq �yh fkdlqv

lq wkh iudqfklvh djuhhphqw1 Dw Vxezd| dqg Exujhu Nlqj/ krzhyhu/ lqirupdo srzhu vwhpplqj iurp
dv|pphwulf lqirupdwlrq lv pruh lpsruwdqw wr iudqfklvhhv wkdq wkhlu irupdo srzhu/ zklfk lv yhu|
olplwhg1

Lw lv vwulnlqj krz wkh frqwuro uljkw vwuxfwxuhv gr lqghhg fruuhodwh zlwk b mxvw dv wkh prgho zrxog
suhglfw1 Lq wkh fkdlqv zlwk wkh orzhvw ohyhov ri bc irupdo yhwr srzhu lv olplwhg1 Iru kljkhu ohyhov
ri bc hlwkhu iudqfklvhhv kdyh qr irupdo yhwr srzhu/ ru wkh| kdyh dw ohdvw vrph ghjuhh ri frpsohwh
yhwr srzhu1 Krzhyhu iru wkh kljk b �upv/ olplwhg yhwr srzhu lv qrw irupdol}hg1 Dw NIF/ Sl}}d
Kxw/ dqg Ghqq|*v/ olplwhg yhwr srzhu lv hvwdeolvkhg irupdoo| lq wkh iudqfklvh frqwudfw1 Dw Exujhu
Nlqj/ wklv srzhu lv pdlqwdlqhg wkurxjk lqirupdo qrupv lqvwhdg +wkrxjk lwv ehqh�wv duh olplwhg dw
b ' b�I,1

Olplwhg yhwr srzhu dozd|v h{lvwv dw ohdvw lqirupdoo|/ vlqfh iudqfklvhhv wdnh wklv srzhu iru
judqwhg1 Li wkh frqwudfw surylghv d jxdudqwhh/ wkhq iudqfklvhhv duh dssuhfldwlyh/ exw irupdol}dwlrq
lv qrw hvvhqwldo1 Lq idfw/ pdq| iudqfklvhhv duh qrw hyhq dzduh ri zkhwkhu wklv srzhu lv irupdol}hg
ru qrw � wkh| mxvw dvvxph wkdw wkh fkdlq zrxog qrw ylrodwh wkh sulqflsoh ri htxdo wuhdwphqw1

Olplwhg yhwr srzhu rshudwhv dv vxfk d vwurqj vrfldo qrup/59 wkdw dq| fkdlq wkdw ylrodwhg lw zrxog
gr vr dw lwv shulo1 Vxfk dq dfwlrq zrxog eh ylhzhg dv d euhdfk ri wuxvw/ dqg lw zrxog fdxvh vxevwdqwldo
xsvhw dprqj iudqfklvhhv1 Dv Sl}}d Kxw*v I6 vd|v/5: �\rx zrxog eh euhdnlqj zlwk wudglwlrq1 \rx
nqrz wkdw iudqfklvhhv zrxog jhw xsvhw1 Zk| zrxog |rx gr wkdwB� Jhwwlqj iudqfklvhhv xsvhw zrxog
glvuxsw wkh uhodwlrqvkls ehwzhhq iudqfklvhhv dqg wkh fkdlq/ dqg wklv glvuxswlrq zrxog xqghuplqh
wkh surgxfwlylw| ri wkh v|vwhp1 NIF*v RPE frpphqwv/ �L frxog pdnh |rx/ dv dq rshudwru/ sxw lq
d surgxfw |rx kdwhg/ exw L fdq*w pdnh |rx vhoo lw ru pdnh lw uljkw1 \rx kdyh wr kdyh wkhlu khduwv
dqg plqgv wr eh vxffhvvixo111 Wkh frqwudfw hqwhuv dv dq h{fhswlrq1�

\hw/ prvw fkdlqv vwloo zulwh olplwhg yhwr srzhu lqwr wkhlu frqwudfwv/ shukdsv ehfdxvh/ dv Ednhu/
Jleerqv/ dqg Pxusk| ^6` kdyh revhuyhg/ hyhq zkhq frqwudfwv duh lpsolflw/ irupdo srzhu lv lpsru0
wdqw ehfdxvh lw lq xhqfhv djhqwv* lqfhqwlyhv wr dgkhuh wr wkhlu lqirupdo frpplwphqwv1 Dv orqj dv
yhwr srzhu lv qrw irupdol}hg/ iudqfklvhhv dozd|v idfh wkh ulvn wkdw wkh fkdlq zloo fkdqjh lwv srolflhv1
Zkhq dvnhg zk| NIF iudqfklvhhv duh vr frqfhuqhg derxw wkh qhz iudqfklvh djuhhphqw +zklfk
uhgxfhv wkhlu irupdo srzhu,/ NIF*v I5 qrwhv/ �Zkhq |rx kdyh vrphwklqj/ |rx grq*w zdqw wr jlyh
lw xs1 Lw pd| zrun wrgd|/ exw |rx mxvw grq*w nqrz zkr wkh rzqhu lv jrlqj wr eh/ vr |rx zdqw |rxu
frqwudfw wr eh vwurqj1�

Ri frxuvh/ wdeoh 6 lqfoxghv rqo| 8 fkdlqv1 Krzhyhu/ d suholplqdu| dqdo|vlv ri d 4<<< vwxg| ri
73 fkdlqv whoov d vlplodu vwru|1 Ri 65 fkdlqv frqwdlqlqj d vljql�fdqw qxpehu ri frpsdq| vwruhv/5;

59H{fhsw dw Vxezd|/ zklfk kdv qr frpsdq| vwruhv
5:Vhh vhfwlrq D iru d gluhfwru| ri frgh0qdphv1
5;Fkdlqv zhuh h{foxghg iurp wklv fdwhjru| li iurp 4<<7 wr 4<<;/ wkh| frqwlqxdoo| pdlqwdlqhg � � <<( ru kdg qr
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4: +86(, irupdol}hg olplwhg yhwr srzhu lq wkhlu frqwudfwv1 Pruhryhu/ dprqj wkh 45 fkdlqv zlwk
b � HfIc iudqfklvhhv lq doo exw rqh kdg vxfk srzhu1 Wkh dyhudjh b dprqj doo 73 fkdlqv zdv ;4(1
Krzhyhu/ dprqj wkh : fkdlqv zlwk vrph ghjuhh ri irupdol}hg frpsohwh yhwr srzhu/ wkh dyhudjh b

zdv <7(1

815 Wuxvw dqg Fuhglelolw|

Zh kdyh qrwhg wkdw fkdlqv ydoxh wkhlu uhodwlrqvkls zlwk iudqfklvhhv1 Hyhq zkhq iudqfklvhhv gr qrw
irupdoo| kdyh dq| frpsohwh yhwr srzhu/ fkdlqv suhihu wr zlq ryhu iudqfklvhhv e| shuvxdvlrq/ qrw
frhuflrq1 Wklv shuvxdvlrq lv sduwlfxoduo| lpsruwdqw zkhq lqirupdwlrq lv qrw dv shuihfw dv kdv ehhq
dvvxphg lq wkh prgho flwhg khuh1 Iru shuvxdvlrq wr eh h�hfwlyh/ iudqfklvhhv pxvw eholhyh zkdw wkh|
duh wrog1 Riwhq/ wkh| gr vr ehfdxvh dq dwprvskhuh ri wuxvw h{lvwv lq wkh v|vwhp1 Zh phdq e| wuxvw
dq h{shfwdwlrq e| rqh sduw| wkdw dqrwkhu sduw| zloo ehkdyh lq d pruh ehqhyrohqw pdqqhu wkdq
frqwudfwxdo reoljdwlrqv uhtxluh1 Zkhq fxowxudo qrupv duh qrw vx!flhqwo| vwurqj wr fuhdwh wklv vruw
ri wuxvw/ wkh fkdlq pd| vwloo eh fuhgleoh lq wkh h|hv ri iudqfklvhhv li vwuxfwxudo frqglwlrqv surylgh lw
zlwk dq lqfhqwlyh wr pdnh jrrg ghflvlrqv1 D orz ohyho ri b sod|v dq lpsruwdqw uroh lq hqjhqghulqj
vxfk fuhglelolw|1

D odujh qxpehu ri sduwlflsdqwv dfnqrzohgjh wkh ixqgdphqwdo frq lfw ri lqwhuhvw ehwzhhq d
iudqfklvhh dqg d iudqfklvru= wkh wrs olqh dqg erwwrp olqh fdq glyhujh1 Dw Ghqq|*v dqg Sl}}d Kxw/ d
orz ohyho ri b frqwulexwhv wr wkh frq�ghqfh iudqfklvhhv ihho derxw wkh frpsdq|*v ghflvlrq0pdnlqj1
Ghqq|*v I5 frpphqwv= �Ghqq|*v lv nlqg ri lq d xqltxh vlwxdwlrq lq wkdw wkh| duh qrw mxvw wkh
iudqfklvru1 Wkh| kdyh d wkrxvdqg ri wkhlu rzq vwruhv/ dqg wkhuh*v rqo| 833 iudqfklvhg vwruhv1 Vr
zkhq zh jhw lqwr wdonlqj derxw rshudwlrqv/ ru krz wklqjv duh d�hfwlqj wkh erwwrp olqh/ wkh| kdyh
d orw ri lqsxw dv zhoo/ ehfdxvh wkh| grq*w zdqw wr orvh prqh| hlwkhu1� E| frqwudvw/ dw Exujhu Nlqj
iudqfklvhhv duh pruh vnhswlfdo ri wkh fkdlq/ ehfdxvh lw qrz rzqv vr ihz vwruhv/ dqg lq pdq| uhjlrqv
wkhuh duh qr frusrudwh vwruhv dw doo1

81514 Krz Frpsdq| Vwruhv Shuvxdgh

Iudqfklvhhv xvh wkh fkdlq*v dgrswlrq ri d surmhfw lq lwv rzq vwruhv dv d vljqdo ri wkh surmhfw*v phulwv
zkhq b lv vx!flhqwo| vpdoo1 Zkhq wkh frpsdq| vhfwru lv odujh/ wkh fkdlq zloo eh fduhixo qrw wr
dgrsw lqh!flhqw surmhfwv dqg zloo eh frqvflrxv ri d surmhfw*v lpsdfw rq frvwv1 Zkhq b lv odujh/ wkh
fkdlq pljkw qrw eh vr fduhixo dqg pd| hyhq eh rssruwxqlvwlf1 Zh wkhuhiruh h{shfw wkdw iudqfklvhhv
zloo eh pruh glvwuxvwixo zkhq b lv odujh/ dqg wkdw dgrswlrq lq frpsdq| vwruhv zloo eh ohvv h�hfwlyh
dv d vljqdo1 +Vhh Ohzlq ^4;` iru d uljrurxv vwdwhphqw ri wklv fodlp1, Wkh lqwhuylhzv surylgh vxssruw
iru wklv suhglfwlrq1

Fohduo|/ dw Vxezd|/ frpsdq| dgrswlrqv fdq sod| qr uroh lq shuvxdvlrq/ vlqfh wkhuh duh qr frp0
sdq| vwruhv1 Dw Exujhu Nlqj/ iudqfklvhhv jhqhudoo| gr qrw �qg frpsdq| dgrswlrqv yhu| shuvxdvlyh
ehfdxvh/ wkh| vd|/ wkh frpsdq| vhfwru lv wrr vpdoo1 Dv I6 frpphqwv/ �lw grhvq*w krog pxfk zdwhu
xqohvv |rx*uh durxqg d orw ri frpsdq| vwruhv1�

E| frqwudvw/ dw NIF dqg Sl}}d Kxw/ iudqfklvhhv gr dfnqrzohgjh wkh shuvxdvlyh lpsruwdqfh ri
frpsdq| dgrswlrqv1 Zkhq dvnhg zkhwkhu wkh frpsdq| hyhu xvhv wkh dujxphqw �Zh*uh grlqj lw/ vr
|rx vkrxog wuxvw xv wkdw lw*v d jrrg lghd/� Sl}}d Kxw*v I4 vd|v/ �L wklqn wkh pruh frpsdq| vwruhv d
iudqfklvru kdv/ wkh pruh olnho| wkdw udwlrqdoh lv wr eh olvwhqhg wr1 L wklqn wkdw zh kdyh d whqghqf|
wr olvwhq wr lw lq wkh Sl}}d Kxw v|vwhp/ ehfdxvh wkh| rshudwh/ qrz/ pruh uhvwdxudqwv wkdq zh gr/
vr wkh idfw lv/ wkh| duh jrlqj wr wu| wr pdnh wkh ehvw ghflvlrqv wr jurz wkhlu vdohv dqg sur�wv1�

pruh wkdq rqh frpsdq| vwruh1
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Qhyhuwkhohvv/ wklv shuvxdvlrq lv qrw frqfoxvlyh ehfdxvh ri wkh gl�huhqfhv lq pdunhw hqylurqphqw
ehwzhhq iudqfklvhg dqg frpsdq| vwruhv1

Wkh fdvh ri Ghqq|*v lv pruh frpsolfdwhg1 Rqh zrxog wklqn/ d sulrul/ wkdw frpsdq| dgrs0
wlrqv vkrxog sod| wkh prvw shuvxdvlyh uroh dw Ghqq|*v/ vlqfh klvwrulfdoo|/ lw lv wkh prvw frpsdq|0
grplqdwhg fkdlq1 Wkh uhvsrqvhv ri frpsdq| hpsor|hhv frlqflgh zlwk wklv suhglfwlrq1 GIV dqg
IVP erwk frqvlghu wkh sduwlflsdwlrq ri frpsdq| vwruhv wr eh lpsruwdqw lq shuvxdglqj iudqfklvhhv
wr sduwlflsdwh lq rswlrqdo surjudpv1 Dv GIV vd|v/ Ghqq|*v dgrswv surmhfwv lq lwv rzq vwruhv dv
zhoo ehfdxvh �Zh*uh reoljdwhg wr vkrz wkhp wkh uhvxowv/ dv rssrvhg wr jrlqj lqwr dq lghd eolqgo|1�
IVP qrwhv wkdw li iudqfklvhhv �ihho wkdw lw frxog d�hfw wkhlu sur�w pdujlq/ wkh|*uh pruh olnho| wr vlw
edfn dqg zdlw wr vhh li lw*v vxffhvvixo dw wkh frpsdq|1� Wkhq iudqfklvhhv zloo iroorz vxlw1 Krzhyhu/
erwk GIV dqg IVP shuvxdgh wkhlu iudqfklvhhv sulpdulo| e| dujxlqj wkdw d fkdqjh zloo udlvh sur�wv1
Iudqfklvhhv djuhh/ dqg wkh| grzqsod| wkh lpsruwdqfh ri frpsdq| vwruhv lq shuvxdvlrq1 Dgrswlrq
lq frpsdq| vwruhv kdv vrph shuvxdvlyh ydoxh/ exw lw lv qrw frqfoxvlyh1 Wkh pdlq zd| wkh| shuvxdgh/
vd|v I7/ lv �Eh vxffhvvixo dw zkdw wkh| gr1�

Ri frxuvh/ wklv shuvxdvlrq lv h�hfwlyh suhflvho| ehfdxvh wkh frpsdq| vhfwru h{lvwv1 Iudqfklvhhv
nqrz wkdw/ lq wkh zrugv ri I5/ �Wkh| grq*w zdqw wr orvh prqh| hlwkhu1� Wkxv/ zkhuhdv wkh suhvhqfh
ri frpsdq| vwruhv lv lpsruwdqw lq hqjhqghulqj iudqfklvhh frq�ghqfh lq wkh fkdlq*v mxgjphqw/ wkh
dfwxdo h{shulhqfh ri iudqfklvhhv lv qrw rqh ri ehlqj shuvxdghg e| dgrswlrqv lq frpsdq| vwruhv/ exw
udwkhu/ rqh ri ehlqj shuvxdghg e| wkh idfwv1

9 Vrph Pruh Frpsoh{ Uhvxowv

Vhfwlrq 8 ghprqvwudwhv wkh ixqgdphqwdo frqvlvwhqf| ehwzhhq wkh prgho dqg wkh lqwhuylhz uhvxowv1
Qhyhuwkhohvv/ qr prgho fdq hqfrpsdvv hyhu|wklqj/ dqg wkh lqwhuylhzv eulqj wr oljkw fhuwdlq lqwhu0
hvwlqj frpsoh{lwlhv ri iudqfklvh v|vwhpv zklfk duh qrw hpskdvl}hg lq vhfwlrq 61

914 Wkh Frrshudwlyh Qdwxuh ri Lqqrydwlrq

Zh ehjlq e| uhfdoolqj wkdw/ gxh wr wkh uhtxluhphqwv ri wkhruhwlfdo vlpsolflw|/ vhfwlrq 6 dgrswv d
yhu| vw|ol}hg +eodfn0er{, ylhz ri wkh lqqrydwlrq surfhvv1 Wkh fkdlq ghyhorsv surmhfwv lq lwv U)G
dqg pdunhwlqj ghsduwphqwv/ dqg wkhq lw pd| ru pd| qrw kdyh wkh dxwkrulw| wr pdqgdwh dgrswlrq
ri wkhvh surmhfwv1 Zh kdyh qrw glvfxvvhg suhflvho| krz surmhfwv dfwxdoo| frph lqwr ehlqj ru/ pruh
lpsruwdqwo|/ krz lqlwldo lghdv duh uh�qhg dqg wudqviruphg lqwr frqfuhwh sursrvdov1 Lq uhdolw|/
lqqrydwlrq lv d frpsoh{/ frrshudwlyh surfhvv lq zklfk qr rqh dfwru fdq fodlp ixoo fuhglw iru wkh
rxwfrph1

Pxfk +wkrxjk qrw doo, ri wkh v|qhujlvp ri wkh soxudo irup frphv iurp wkh idfw wkdw iudqfklvhhv
dqg wkh fkdlq pdnh gl�huhqw frqwulexwlrqv1 NIF*v I4 frpphqwv/ �Li zh zhuh d wrwdo iudqfklvh
v|vwhp/ L grq*w wklqn zh zrxog eh dv grplqdqw d sod|hu/ qru zrxog zh eh dv lqqrydwlyh dv zh duh111
ehfdxvh d frpsdq| rshudwlrq kdv d gl�huhqw vhw ri shuvshfwlyhv dqg d gl�huhqw vhw ri jrdov wkdq d
iudqfklvh rshudwlrq1 L wklqn lw wdnhv erwk nlqgv ri jrdov dqg shuvshfwlyhv lqwhusod|lqj wrjhwkhu1 L
wklqn wkhuh*v d v|qhujlvp ri wkh wzr wkdw r�huv xv uhdo dgydqwdjhv1�

Riwhq/ iudqfklvhhv duh wkh vrxufh ri dq lghd/ exw zlwkrxw wkh frpsdq|*v U)G uhvrxufhv/ wkh
lghd frxog qhyhu frph wr iuxlwlrq1 Rq wkh  lsvlgh/ wkh frpsdq| pd| ghshqg rq lwv iudqfklvhhv iru
ihhgedfn derxw wkh phulwv ri dq lghd1 NIF*v IRP qrwhv wkdw frpsdq| pdunhwlqj shuvrqqho fdq
pdnh plvwdnhv/ dqg riwhq lw lv wkh iudqfklvhhv zkr �vfuhdp dqg |hoo� xqwlo wkh plvwdnh lv fruuhfwhg1
Vlploduo|/ Sl}}d Kxw*v IEU frpphqwv/ �Zh*oo kdyh d surjudp/ dqg zh*oo whvw lw lq d orw ri frpsdq|
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pdunhwv/ exw zh zrq*w kdyh d orw ri frpsdq| shrsoh sxwwlqj wkhlu �qjhuv rq lw111 Zh kdyh rxu
iudqfklvhhv dv d uhvrxufh1�

Wkh frrshudwlyh qdwxuh ri lqqrydwlrq dsshduv wr olh dw wkh urrw ri pxfk ri wkh lqirupdo srzhu
lq wkhvh v|vwhpv1 Zkhuhdv irupdo srzhu lv frqwudfwxdo/ uhdo srzhu dffuxhv wr wkrvh zkr kdyh
nqrzohgjh +Djklrq dqg Wluroh ^4`> Ohzlq ^4:`,1 Hyhq dw Vxezd|/ zkhuh iudqfklvhhv r!fldoo| kdyh
doprvw qr srzhu/ lq h�hfw wkh| zlhog hqruprxv srzhu/ vlqfh wkh fkdlq ghshqgv rq wkhlu dgylfh wr
pdnh ghflvlrqv1 Lqqrydwlrqv wkdw ruljlqdwh dw Iudqfklvh Zruog Khdgtxduwhuv duh dozd|v whvwhg lq
wkh �hog/ dqg iudqfklvhhv surylgh ihhgedfn1 Wkxv/ lw lv txlwh xqfrpprq iru Vxezd| wr pdqgdwh
d fkdqjh zlwk zklfk iudqfklvhhv duh xqkdss|1 Dv GD qrwhv +dqg iudqfklvhhv djuhh,/ �Li d ghflvlrq
lvq*w zrunlqj rxw/ zh*oo prgli| lw ru fkdqjh lw1�5< Exujhu Nlqj*v I4 h{suhvvhv iuxvwudwlrq wkdw
wkh fkdlq lv qrw wdnlqj uhvsrqvlelolw| iru whvwlqj lghdv lwvhoi1 Exw fohduo|/ zkhq whvwv wdnh sodfh lq
iudqfklvhv/ iudqfklvhhv dftxluh srzhu ryhu wkh whvw uhvxowv1 Lqqrydwlrq dw Exujhu Nlqj lv qrz lq
sudfwlfh grplqdwhg e| wkh iudqfklvhhv/ hyhq li wkh fkdlq kdv irupdo frqwuro1

915 Hqgrjhqrxv Srzhu= Wkh Lpsruwdqfh ri Lqirupdo Dxwkrulw|

Wklv lqirupdo vrxufh ri iudqfklvhh srzhu lv hvshfldoo| lpsruwdqw lq fkdlqv zkhuh b lv kljk1 Lq idfw/
iudqfklvhh srzhu vhhpv wr hyroyh doprvw dxwrpdwlfdoo| dv b fkdqjhv1

Wkuhh wklqjv kdsshq dv b ulvhv1 Iluvw/ iudqfklvhhv ehfrph pruh qxphurxv/ dqg frqvhtxhqwo|
whqg wr ehfrph ehwwhu rujdql}hg1 Wklv skhqrphqrq lv hvshfldoo| hylghqw dw Ghqq|*v/ zkhuh lq0
whuiudqfklvhh rujdql}dwlrq dqg frppxqlfdwlrq kdyh lpsuryhg gudpdwlfdoo| lq uhfhqw |hduv dv wkh
iudqfklvh vhfwru kdv jurzq1 Vhfrqg/ wkh fkdlq ehfrphv ohvv frpshwhqw zkhq frpsduhg zlwk lwv
iudqfklvhhv1 Lq kljk0b �upv/ iudqfklvhhv duh ohvv frq�ghqw derxw wkh h{shuwlvh ri wkh fkdlq/ dqg
wkh| duh pruh olnho| wr txhvwlrq wkh mxgjphqw ri frpsdq| shuvrqqho1 Vxezd|*v I5 frpphqwv wkdw
iudqfklvhhv �uxq wkhlu vwruhv/ wkh| nqrz wkh gdlo| sureohpv/ gdlo| rshudwlrqv1 Zkdw |rx uxq lqwr
d orw zlwk khdgtxduwhuv lv wkh| duh qrw dfwxdoo| htxdo wr wkdw ehfdxvh wkh|*uh qrw lq wkhlu rzq
vwruhv1� Wklug/ wkh fkdlq ehfrphv pruh ghshqghqw rq lwv iudqfklvhhv wr whvw qhz lghdv1 Dw Ghqq|*v
dqg Sl}}d Kxw/ doo whvwlqj wdnhv sodfh lq frpsdq| vwruhv1 E| frqwudvw/ dw Exujhu Nlqj dqg Vxezd|/
doprvw doo whvwlqj wdnhv sodfh lq iudqfklvhg vwruhv1

Wkxv/ wkh fkdlq pd| hqfrxudjh iudqfklvhhv wr rujdql}h dqg vkduh lq wkh frvwv ri lqqrydwlrq/ exw
lw pxvw wkhq dffhsw wkh frqvhtxhqfhv1 Iluvw/ wkh fkdlq orvhv h{shuwlvh uhodwlyh wr lwv iudqfklvhhv/ dqg
lw ehfrphv pxfk pruh ghshqghqw rq iudqfklvhh dgylfh1 Wkh fkdlq*v srzhu wkhuhiruh hurghv1 Vhfrqg/
dqg pruh lpsruwdqw/ li iudqfklvhhv irup frdolwlrqv wr ryhufrph wkh froohfwlyh dfwlrq sureohp srvhg
e| lqqrydwlrq/ wkh| zloo vxuho| pdnh xvh ri wkhvh frdolwlrqv wr ryhufrph rwkhu froohfwlyh dfwlrq
sureohpv lq zklfk wkh fkdlq*v lqwhuhvwv dqg wkhlu lqwhuhvwv frq lfw1 Dv d uhvxow/ iudqfklvhhv zloo
dftxluh vrph +lqirupdo, frpsohwh yhwr srzhu/ dqg wkh fkdlq pd| eh xqdeoh wr lpsohphqw doo ri lwv
fkrvhq surjudpv/ hyhq vrph h!flhqw rqhv +fdwhjru| �,1

Qhyhuwkhohvv/ rqh vkrxog qrw h{djjhudwh wkh pdjqlwxgh ri lqirupdo dxwkrulw| lq wkhvh v|vwhpv1
Uhfdoo wkdw lq wdeoh 6/ wkh gl�huhqfh ehwzhhq irupdo dqg uhdo srzhu lv qrwlfhdeoh exw qrw gudvwlf1
Dowkrxjk iudqfklvhh srzhu grhv wr vrph ghjuhh hyroyh dxwrpdwlfdoo| dv b fkdqjhv/ lqvwlwxwlrqdo
frqwudlqwv uhpdlq lpsruwdqw/ dv grhv wkh irupdo iudqfklvh frqwudfw1 Iru h{dpsoh/ zkhuhdv Ghqq|*v
iudqfklvhhv qr grxew kdyh pruh lq xhqfh wkdq wkh| rqfh kdg/ wkh fkdlq vwloo kdv wkh srzhu wr pdnh
ghflvlrqv xqlodwhudoo|1 Qr fkdlq eulqjv rxw wkh lpsruwdqfh ri wkh irupdo frqwudfw vr pxfk dv NIF/
zkhuh iudqfklvhhv zhuh zloolqj wr jr wr frxuw udwkhu wkdq dffhsw d qhz iudqfklvh djuhhphqw1 +Ri

5<Sduw ri wkh uhdvrq iru Vxezd|*v frrshudwlyhqhvv pd| eh wkhlu rqjrlqj txhvw iru qhz iudqfklvhhv1 Zkhq d fkdlq lv
h{sdqglqj/ wkh uhsxwdwlrq frvw ri rssruwxqlvp pd| eh vx!flhqw wr surwhfw iudqfklvhhv/ hyhq li wkh| kdyh qr irupdo
ru lqirupdo srzhu1
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frxuvh/ wkh fkdlq zdv zloolqj wr vhwwoh udwkhu wkdq gdpdjh lwv uhodwlrqvkls zlwk iudqfklvhhv/ dqg vr
lqirupdo qrupv uhpdlq lpsruwdqw hyhq khuh1,

916 Wkh Frq lfw Wkdw Frphv Iurp Frrshudwlrq

Dowkrxjk wkh frrshudwlrq phqwlrqhg deryh lv h{wuhpho| surgxfwlyh/ lw pd| dovr ohdg wr frq lfw1
Dw wlphv/ iudqfklvhhv pd| zdqw wkh fkdlq wr sxw hqhuj| lqwr ghyhorslqj dq lghd/ exw wkh fkdlq pd|
qrw ylhz vxfk ghyhorsphqw dv d kljk sulrulw|1

Wklv glyhujhqfh ri sulrulwlhv ghulyhv prvwo| iurp wkh jhrjudsklfdo gl�huhqfhv ehwzhhq wkh frp0
sdq| dqg lwv iudqfklvhhv1 Dv phqwlrqhg lq vhfwlrq 6/ iudqfklvhg vwruhv duh riwhq orfdwhg lq vpdoohu
wrzqv dqg uxudo duhdv/ zkhuhdv frpsdq| vwruhv duh qrupdoo| lq odujh flwlhv1 Wkxv/ fhuwdlq vsdfh0
lqwhqvlyh sudfwlfhv vxfk dv ex�hwv pd| eh jrrg iru iudqfklvhg vwruhv exw lpsudfwlfdo iru frpsdq|
vwruhv1 Wkh fkdlq pd| qrw dfw rq wkrvh lghdv wr uh�qh wkhp dqg glvvhplqdwh wkhp ehfdxvh lq wkh
devhqfh ri dgrswlrqv lq frpsdq| vwruhv/ lw pd| qrw kdyh d vx!flhqw lqfhqwlyh wr lqyhvw lwv rzq
uhvrxufhv163 Wkh vdph sureohp pd| rffxu vlpso| ehfdxvh b lv kljk/ dqg wkh fkdlq grhv qrw kdyh
hqrxjk vwruhv ri lwv rzq wr uhds vx!flhqw ehqh�wv iurp ghyhorslqj lghdv1

91614 Dq Lqvwlwxwlrqdo Vxevwlwxwh iru Vlgh0sd|phqwv

Zkhq iudqfklvhhv zdqw dq lghd ghyhorshg dqg wkh fkdlq grhv qrw zdqw wr h{huw wkh h�ruw/ rqh
pljkw wklqn wkdw vlgh0sd|phqwv frxog vroyh wkh sureohp1 Zh gr qrw revhuyh vxfk vlgh0sd|phqwv lq
sudfwlfh1 Rqh uhdvrq iru wklv pd| eh wkdw iudqfklvhhv suhihu wr eh xqdeoh wr euleh wkh fkdlq vr wkdw
wkh fkdlq zloo qrw h{shfw eulehv1 Krzhyhu/ dqrwkhu uhdvrq iru wkh devhqfh ri vxfk vlgh0sd|phqwv
lv wkdw iudqfklvhhv fdq dfklhyh d vlplodu uhvxow wkurxjk rwkhu phdqv1

Lq fkdlqv zlwk kljk ohyhov ri b/ iudqfklvhhv riwhq fuhdwh wkhlu rzq uhvhdufk frpplwwhhv wr h{soruh
lvvxhv ri iudqfklvhh frqfhuq/ dqg vrph iudqfklvhhv duh dfwlyho| lqyroyhg lq wkh lqqrydwlrq surfhvv rq
d pruh v|vwhplf ohyho1 Rqh lpsruwdqw h{dpsoh lv Exujhu Nlqj1 Iudqfklvhhv wkhuh h{suhvv iuxvwudwlrq
wkdw/ zkhuhdv wkh fkdlq kdg ehhq pruh lqyroyhg lq lqqrydwlrq zkhq b zdv ;8(/ qrz wkdw b kdv ulvhq
wr <6( wkh fkdlq kdv sodfhg prvw ri wkh lqqrydwlrq exughq rq iudqfklvhhv1 Qhyhuwkhohvv/ lqqrydwlrq
grhv wdnh sodfh1 Shukdsv wklv lqqrydwlrq lv gdpshqhg gxh wr iuhh0ulghu sureohpv/ exw h{solflw vlgh0
sd|phqwv duh dssduhqwo| qrw devroxwho| hvvhqwldo1 E| rujdql}lqj/ iudqfklvhhv h�hfwlyho| plplf wkh
rxwfrph wkdw zrxog dulvh li vlgh sd|phqwv glg rffxu/ vlqfh wkh| vkduh wkh frvw ri ghyhorslqj dq
lqqrydwlrq1 H{solflw vlgh0sd|phqwv zrxog ri frxuvh eh vrphzkdw gl�huhqw/ vlqfh iudqfklvhhv zrxog
qrw uhwdlq frqwuro ryhu wkh lqqrydwlrq surfhvv dv wkh| gr zkhq wkh| rujdql}h1 Wkxv/ iudqfklvhhv
pljkw suhihu wr rujdql}h rq wkhlu rzq/ udwkhu wkdq eulelqj wkh fkdlq wr gr uhvhdufk rq wkhlu ehkdoi1

Uhfdoo/ krzhyhu/ wkdw hyhq li iudqfklvhh rujdql}dwlrqv fdq suhyhqw v|vwhplf lqqrydwlrq iurp
vwdjqdwlqj lq kljk0b fkdlqv/ d kljk b jhqhudwhv rwkhu frvwv1 Zkhq b lv yhu| kljk/ wkh fkdlq zloo
ghohjdwh prvw surgxfwlyh lqqrydwlrq wr iudqfklvhhv zkloh lwv rzq lqqrydwlrq zloo eh khdylo| eldvhg
wrzdug surmhfwv vxfk dv � ghvfulehg suhylrxvo| � xqohvv iudqfklvhhv duh srzhuixo hqrxjk wr suhyhqw
wkh fkdlq iurp dfwlqj rssruwxqlvwlfdoo|1 Lq vxfk flufxpvwdqfhv/ wkh fdvh iru frpsohwh yhwr srzhu
ehfrphv yhu| vwurqj lqghhg1

63Vxfk zdv wkh fdvh dw NIF zkhq iudqfklvhhv zlwk ex�hwv zdqwhg wr lqvwdoo glvkzdvkhuv1 Wkh fkdlq zdv lqlwldoo|
wrwdoo| xqlqwhuhvwhg/ vlqfh ihz frpsdq| vwruhv kdg ex�hwv1 +IRP,

53



917 Edodqflqj wkh Wzr Vhfwruv

Wkh glvfxvvlrqv deryh doo srlqw wr d vlqjoh frqfoxvlrq= wkdw lw lv lpsruwdqw wr uhwdlq d edodqfh
ehwzhhq iudqfklvhg dqg frpsdq|0rzqhg vwruhv1 Hlwkhu wrr ihz ru wrr pdq| iudqfklvhg vwruhv zloo
xqghuplqh wkh h�hfwlyhqhvv ri d iudqfklvh v|vwhp1

91714 Wkh Lpsruwdqfh ri d Kljk b

D odujh iudqfklvh vhfwru lv ghvludeoh ehfdxvh ri lwv h�hfw rq iudqfklvhh fuhdwlylw|1 Ehfdxvh iudqfklvhhv
duh qrupdoo| pruh srzhuixo lq fkdlqv zlwk kljk ohyhov ri bc iudqfklvhhv lq wkhvh fkdlqv duh pruh
hqwkxvldvwlf derxw lqqrydwlrq> wkh| duh frq�ghqw wkdw wkhlu lghdv zloo eh khdug1 Pdq| iudqfklvhhv
dw Vxezd|/ Exujhu Nlqj/ dqg NIF dsshdu wr eh kljko| frqvflrxv ri wkh lpsruwdqw uroh wkdw wkh|
sod| lq lqqrydwlrq ehfdxvh ri wkhlu vkhhu qxpehuv dqg wkhlu froohfwlyh yrlfh1 E| frqwudvw/ dw Sl}}d
Kxw dqg Ghqq|*v/ wkh fkdlqv zlwk orzhu iudqfklvhh suhvhqfhv/ iudqfklvhhv duh ohvv lqqrydwlyh ehfdxvh
wkh| ihho wkdw wkh fkdlq lv uhvsrqvleoh iru wkhvh h�ruwv1

Dw Sl}}d Kxw/ I4 dqg I5 frpphqw wkdw vlqfh wkh idoo lq bc iudqfklvhhv kdyh ehfrph ohvv lqqrydwlyh
ehfdxvh/ vd|v I5 / �L wklqn iudqfklvhh lghdv zhuh pruh dffhswhg e| wkh frpsdq| ehiruh ^ShsvlFr
wrrn ryhu`1� Iudqfklvhhv xvhg wr kdyh pruh srzhu1 GIR qrwhv wkdw/ mxvw diwhu wkh ShsvlFr wdnhryhu
wkhuh zdv d shulrg gxulqj zklfk iudqfklvhhv zhuh glvfrxudjhg iurp ehlqj lqqrydwlyh/ dv ShsvlFr
dvvhuwhg frpsdq| frqwuro ryhu wkh v|vwhp1 Krzhyhu/ wkh vlwxdwlrq kdv uhfhqwo| lpsuryhg/ dv
ShsvlFr*v dwwlwxgh wrzdugv iudqfklvhh lqyroyhphqw kdv phoorzhg1

Vlploduo|/ dw Ghqq|*v/ dowkrxjk wkh fkdlq vhhpv wr hqfrxudjh lwv iudqfklvhhv wr eh lqqrydwlyh/ wklv
lqqrydwlrq lv vhhq dv ohvv lpsruwdqw wkdq wkdw hpdqdwlqj iurp wkh fkdlq/ dqg iudqfklvhhv jhqhudoo|
eholhyh wkdw wkh frusrudwlrq wklqnv wkdw lw nqrzv ehvw1 Lq uhfhqw |hduv/ dv b kdv ulvhq/ iudqfklvhh
lqyroyhphqw kdv h{sdqghg dqg wkh| kdyh ehfrph ehwwhu rujdql}hg/ ehfdxvh qrz iudqfklvhhv ihho wkdw
wkh| duh d pruh lpsruwdqw sduw ri wkh v|vwhp dqg wkh fkdlq qrz hqfrxudjhv iudqfklvhh lqqrydwlrq
pruh wkdq lw glg lq wkh sdvw1 Khuh/ wkh frusrudwlrq fkdqjhg lwv dwwlwxgh wrzdugv iudqfklvlqj
lq jhqhudo/ dqg wklv fkdqjh ohg erwk wr dq h{sdqvlrq ri wkh iudqfklvh vhfwru dqg wr d juhdwhu
dfnqrzohgjphqw ri iudqfklvhh frqwulexwlrqv wr wkh v|vwhp1

91715 Wkh Lpsruwdqfh ri d Orz b

Qhyhuwkhohvv/ li wkh frpsdq| suhvhqfh ehfrphv wrr vpdoo/ iudqfklvhh lqqrydwlrq fdq ehfrph gh0
suhvvhg iru dqrwkhu uhdvrq= d kljk b glvfrxudjhv wkh fkdlq iurp ehlqj dq dfwlyh dqg uhvsrqvleoh
sduwqhu lq wkh lqqrydwlrq surfhvv1 Erwk wkh devroxwh dqg wkh uhodwlyh qxpehuv ri frpsdq| vwruhv
duh hvvhqwldo iru h�hfwlyh frrshudwlyh lqqrydwlrq1 D kljk devroxwh qxpehu lv qhhghg wr dvvxuh frp0
shwhqfh/ exw d kljk uhodwlyh qxpehu lv qhhghg wr dvvxuh wkdw wkhuh lv vx!flhqw frpsdq| h{shuwlvh
wr dgplqlvwhu wkh iudqfklvh vhfwru h�hfwlyho|1 Exujhu Nlqj*v I4 frpphqwv wkdw wkh ulvh lq b kdv
�uhvxowhg lq vljql�fdqw lqdelolwlhv wr vwd� wkh vxshuylvru| srvlwlrqv wkdw lqwhuidfh zlwk iudqfklvhhv1�

D odujh frpsdq| suhvhqfh dovr udlvhv wkh fkdlq*v lqfhqwlyh wr lqyhvw lwv rzq uhvrxufhv lq d
iudqfklvhh*v lghd1 Wkh prvw lqqrydwlyh iudqfklvhhv duh wkrvh zkr ihho wkdw wkh fkdlq wdnhv wkhlu
lghdv vhulrxvo|/ surylghv hqfrxudjhphqw/ dqg dssuryhv jrrg lghdv1 Vrph hylghqfh grhv h{lvw iru d
srvlwlyh h�hfw ri d orz b rq fkdlq uhvsrqvlyhqhvv1 Vwdwhphqwv olnh wklv frph iurp Exujhu Nlqj*v
U)G> NIF*v IRP/ I4/ I5/ dqg I6> Sl}}d Kxw*v GIR dqg I4> dqg Ghqq|*v I5 dqg I71

NIF dqg Sl}}d Kxw kdyh d vshfldo surwrfro fdoohg wkh �VHW Surfhvv� +Vwdqgdug H{fhswlrqv
Whvw,1 D iudqfklvhh zlwk dq lghd vxeplwv d �VHW uhtxhvw1� Wkh fkdlq wkhq hydoxdwhv wkh uhtxhvw/
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srvvleo| uh�qhv lw/ dqg wkhq ghflghv zkhwkhu wr jlyh d iudqfklvhh wkh jr0dkhdg wr wu| lw rxw164

Wkh delolw| wr ehqh�w iurp lpsohphqwlqj dq lghd lq frpsdq| vwruhv sod|v dq lpsruwdqw uroh lq
hqfrxudjlqj vxfk dfwlyh sduwlflsdwlrq e| wkh fkdlq1 Dv NIF*v IRP frpphqwv/ �Dw vrph srlqw/
zkhq wkh frpsdq| qhhgv wkdw lghd iru 5333 ^frpsdq|` uhvwdxudqwv/ wkhq lw*oo eh d elj lghd1�
Hvshfldoo| dw NIF/ iudqfklvhhv eholhyh wkdw wkhlu lghdv duh yhu| lpsruwdqw dqg zloo qrw riwhq eh
uhmhfwhg1

Dw Ghqq|*v/ iudqfklvhhv zrun xqghu vwulfwhu olplwdwlrqv dqg nqrz zklfk lghdv wkh| qhhg qrw
hyhq sursrvh +qhz surgxfwv,1 Qhyhuwkhohvv/ iudqfklvhhv uhsruw wkdw frusrudwh uhsuhvhqwdwlyhv khos
iudqfklvhhv wr uh�qh pruh prghvw lghdv1 Iru h{dpsoh/ wkh fkdlq frrshudwhg zlwk I4 rq ghyhorslqj
d qhz phqx iru shrsoh zlwk glhwdu| olplwdwlrqv1 Wklv khos lv yhu| prwlydwlqj1 �Wkh| qrw rqo|
hqfrxudjh |rx/ wkh| khos |rx1 Wkdw*v zkdw wkh iudqfklvh sduwqhu lv iru/� vd|v Ghqq|*v I71 I5
frpphqwv/ �Wkh|*uh nlqg ri vlohqwo| hqfrxudjlqj ph wr wu| lw111 Li L uxq d whvw dqg L olnh lw/ L fdq
uroo lw wrpruurz1 Vr/ wkh| fdq xvh wkdw delolw| ri plqh/ wr �ggoh durxqg zlwk vrphwklqj/ wr whvw
dqg �qg rxw krz lw zrunv/ wr wkhlu dgydqwdjh1� Wkh fkdlq wuhdwv lwv iudqfklvhhv dv d uhvrxufh/ dqg
wr wklv h{whqw wkh suhvhqfh ri frpsdq| vwruhv pdnhv wkh fkdlq pruh/ qrw ohvv uhfhswlyh wr iudqfklvhh
lghdv1

Zh wkxv duulyh dw dqrwkhu sxusrvh iru wkh soxudo irup1 Iudqfklvhhv duh prvw lqqrydwlyh li b lv
kljk hqrxjk wr pdnh iudqfklvhhv ihho lpsruwdqw/ exw orz hqrxjk wkdw wkh fkdlq kdv d vljql�fdqw
vwdnh lq wkh lqqrydwlrq surfhvv1 Wkh prvw lqqrydwlyh fkdlqv duh wkrvh zkrvh ohyhov ri b idoo lq wkh
plggoh udqjh/ qrw dw wkh h{wuhphv +Eudgdfk ^8`/ s1 496,1

: Frqfoxvlrqv

Wklv sdshu kdv kljkoljkwhg wzr sulpdu| ixqfwlrqv ri wkh soxudo irup1 Iluvw/ wkh h{lvwhqfh ri d
frpsdq| vhfwru vdihjxdugv wkh lqwhuhvwv ri iudqfklvhhv e| doljqlqj wkhlu lqwhuhvwv zlwk wkrvh ri wkh
fkdlq1 Vxfk doljqphqw lv qhfhvvdu| ehfdxvh qhlwkhu iudqfklvhhv qru wkh fkdlq uhfhlyhv wkh dfwxdo
vrfldo ehqh�w ri surmhfwv dgrswhg lq iudqfklvhg vwruhv1 Zkhq iudqfklvhhv duh wrr qxphurxv uhodwlyh
wr frpsdq| vwruhv/ d fkdlq pxvw fkrrvh ehwzhhq wzr h{wuhph frqwuro uljkw vwuxfwxuhv= rqh lq
zklfk iudqfklvhhv kdyh wuhphqgrxv srzhu dqg dqrwkhu lq zklfk wkh| kdyh doprvw qrqh1 Zkhq
iudqfklvhhv kdyh srzhu wr eorfn dq| lqqrydwlrq wkh| gr qrw olnh/ wkh uhvxow pd| eh h{fhvvlyh ghod|v
lq dgrswlrq ri h!flhqw lqqrydwlrqv zklfk iudqfklvhhv glvolnh1 Zkhq iudqfklvhhv kdyh qr srzhu dw
doo/ wkh fkdlq pd| irufh dgrswlrqv ri lqh!flhqw lqqrydwlrqv wkdw |lhog jrrg uhyhqxhv1 Krzhyhu/ li
d fkdlq frqwdlqv d vx!flhqw fruh ri frpsdq| vwruhv/ d wklug duudqjhphqw ehfrphv ihdvleoh= rqh
lq zklfk wkh fkdlq fdq lpsohphqw lqqrydwlrqv xqlodwhudoo|/ exw rqo| li wkh| gr vr fkdlq0zlgh1 Dv
orqj dv wkh frpsdq| vhfwru lv vx!flhqwo| odujh +dqg zkdw zh phdq e| wklv zloo gl�hu iurp fkdlq
wr fkdlq,/ vxfk dq duudqjhphqw surwhfwv iudqfklvhhv zkloh dw wkh vdph wlph qrw doorzlqj wkhp wr
dfw dv d urdg0eorfn lq iurqw ri wkh fkdlq*v ghvluhg surjudpv1

Wkh soxudo irup dovr vhuyhv d vhfrqg uroh1 Lqqrydwlrq lv d frooderudwlyh hqghdyru lqyroylqj
erwk iudqfklvhhv dqg wkh fkdlq1 Li hlwkhu wkh fkdlq ru iudqfklvhhv rzq wrr ihz vwruhv +b lv wrr
orz ru wrr kljk,/ wkhq rqh ru wkh rwkhu zloo ehfrph h{fhvvlyho| sdvvlyh lq wkh lqqrydwlrq surfhvv/
dqg dgdswdwlrq zloo vx�hu1 Suhylrxv zrun kdv xvhg mrlqw surgxfwlrq wr h{sodlq wkh frh{lvwhqfh ri
iudqfklvhg dqg frpsdq| vwruhv/65 exw vxfk sdshuv kdyh qrw ghdow zlwk wkh uhodwlrqvkls ehwzhhq
lqqrydwlrq dqg dxwkrulw|/ zklfk lv rxu pdlq irfxv khuh1 Wkh lqwhuylhzv uhyhdo wkdw frooderudwlrq

64Rqh h{dpsoh lv NIF*v ex�hw1 Hdfk iudqfklvhh wkdw r�huv rqh uhtxluhv �glvshqvdwlrq iurp frusrudwh� +IRP,1
65Vhh Edl dqg Wdr ^5`/ Jdoolql dqg Oxw} ^44`/ Oxw} ^4<`/ dqg Vfrww ^56`1
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lv yhu| lpsruwdqw/ exw dovr wkdw lwv h{lvwhqfh uhvxowv lq lqirupdo srzhu1 Vxfk srzhu zloo lq wxuq
d�hfw wkh h!flhqf| ri ghflvlrq0pdnlqj1 Iru h{dpsoh/ li iudqfklvhhv kdyh juhdw lqirupdo srzhu/ wkh
fkdlq zloo kdyh gl!fxow| lpsohphqwlqj h!flhqw surjudpv/ mxvw dv zkhq iudfklvhhv irupdoo| srvvhvv
frpsohwh yhwr srzhu1

Wkhuhiruh/ d irfxv vroho| rq dooljqphqw ri lqwhuhvwv/ ru vroho| rq mrlqw surgxfwlrq/ fdqqrw surylgh
d ixoo slfwxuh ri zkdw pdnhv wkh soxudo irup h�hfwlyh1 Dkhdg olhv wkh fkdoohqjh ri lqwhjudwlqj wkhvh
wzr skhqrphqd wkhruhwlfdoo| wr fuhdwh d pruh g|qdplf wkhru| ri wkh soxudo irup1

D Wkh Shrsoh Lqwhuylhzhg

Ehorz lv d gluhfwru| ri shrsoh lqwhuylhzhg/ lqfoxglqj wkhlu frgh0qdphv1 Wkh frgh0qdphv duh vhw lq vdqv

vhuli w|sh wr dyrlg frqixvlrq zlwk dfurq|pv/ zklfk duh vhw lq qrupdo w|sh1

Qrwh= Li vwruhv duh ohdvhg iurp wkh fkdlq/ wklv lv lqglfdwhg ehorz1 Rwkhuzlvh/ rqh pd| dvvxph wkdw

wkh| duh ohdvhg iurp rwkhu surshuw| rzqhuv/ vxfk dv vkrsslqj fhqwhuv1

D14 Vxezd|

Qrwh= Doo iudqfklvhh vwruhv duh ohdvhg ru vxeohdvhg iurp Vxezd|1

SU= Sxeolf Uhodwlrqv Dvvlvwdqw dw Iudqfklvh Zruog Khdgtxduwhuv1

5 |hduv zlwk Vxezd|1

GD= Ghyhorsphqw Djhqw1 < |hduv zlwk Vxezd|1

I4= Iudqfklvhh iru < |hduv1 5 vwruhv1

Phpehu ri Vxezd| Iudqfklvh Rzqhuv Dgylvru Frxqflo +VIRDF,1

I5= Iudqfklvhh iru 8 |hduv1 6 vwruhv1 Phpehu ri VIRDF1

I6= Iudqfklvhh iru 5 |hduv1 4 vwruh1

I7= Iudqfklvhh iru 6 |hduv1 4 vwruh1 Fkdlupdq ri orfdo dgyhuwlvlqj ixqg frpplwwhh1

D15 Exujhu Nlqj +EN,

U)G= Ylfh0Suhvlghqw ri Eudqg Uhvhdufk dqg Ghyhorsphqw iru 5 |hduv1 47 |hduv zlwk EN1

IP= Iudqfklvh Pdqdjhu1 55 |hduv zlwk EN1

I4= Iudqfklvhh1 43 vwruhv1 < rzqhg/ 4 uhqwhg1

Phpehu ri Rsv Whfk +Rshudwlrqv Whfkqlfdo Frpplwwhh ri wkh Qdwlrqdo Iudqfklvh Dvvrfldwlrq,1 58

|hduv zlwk EN1

I5= Qr lqwhuylhz1

I6= Iudqfklvhh iru 43 |hduv1 7 vwruhv1 6 rzqhg/ 4 uhqwhg iurp EN1

I7= Iudqfklvhh iru 7 |hduv1 5 vwruhv1 4 rzqhg/ 4 uhqwhg1
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D16 Nhqwxfn| Iulhg Fklfnhq +NIF,

RPE= Vhqlru Ylfh Suhvlghqw dqg Rpexgvpdq1 59 |hduv zlwk NIF1

IRP= Iudqfklvh Rshudwlrqv Pdqdjhu1 5: |hduv zlwk NIF1

I4= Iudqfklvhh1 69 |hduv zlwk NIF dv hpsor|hh dqg wkhq dv iudqfklvhh1 8 vwruhv1 5 rzqhg/ 6 ohdvhg1

Phpehu ri Qdwlrqdo Iudqfklvh Dgylvru| Frxqflo +QIDF,1

I5= Iudqfklvhh iru < |hduv1 : vwruhv wrwdo1 8 rzqhg/ 5 uhqwhg1 Lq QIDF1

I6= Iudqfklvhh iru 63 |hduv1 7 vwruhv1 Doo rzqhg1

I7= Iudqfklvhh iru 44 |hduv 7 vwruhv1 5 rzqhg1 5 ohdvhg1

D17 Sl}}d Kxw Lqf1 +SKL,

GIR= Gluhfwru ri Iudqfklvh Rshudwlrqv1

Ryhuvhhv iudqfklvh exvlqhvv uhsuhvhqwdwlyhv +IEUv,1 4; |hduv zlwk SKL1

IEU= Iudqfklvh Exvlqhvv Uhsuhvhqwdwlyh1 Uhsruwv wr GIR1

58 |hduv zlwk SKL/ doo lq rshudwlrqv1

I4= Vhqlru Ylfh Suhvlghqw ri Rshudwlrqv dqg rzqhu lq d frusrudwh iudqfklvh1 << vwruhv1 Vrph rzqhg/

vrph uhqwhg1 Dfwlyh lq Lqwhuqdwlrqdo Sl}}d Kxw Iudqfklvh Kroghuv Dvvrfldwlrq +LSKIKD,1 5< |hduv

zlwk Sl}}d Kxw/ erwk zlwk LSKIKD dqg dv d iudqfklvhh1

I5= Suhvlghqw0FHR dqg rzqhu lq d frusrudwh iudqfklvh1 78 vwruhv1 Doo rzqhg1 57 |hduv lq exvlqhvv1

Vhuyhg rq wkh Qdwlrqdo Iudqfklvh Erdug1

I6= Ylfh Suhvlghqw ri Rshudwlrqv lq d frusrudwh iudqfklvh1 69 vwruhv1 59 uhqwhg/ 43 rzqhg1 63 |hduv

zlwk Sl}}d Kxw1 Jhwv d shufhqwdjh ri sur�wv dv d erqxv1

I7= Qr lqwhuylhz1

D18 Ghqq|*v

GRG= Gluhfwru ri Ghyhorsphqw1 4 |hdu zlwk Ghqq|*v1

GIV= Gluhfwru ri Ilhog Vhuylfhv1 : |hduv zlwk Ghqq|*v1

IVP= Iudqfklvh Vhuylfhv Pdqdjhu1 46 |hduv zlwk Ghqq|*v1

I4= Iudqfklvhh iru 8 |hduv lq frusrudwh iudqfklvh1 7 vwruhv1 6 rzqhg/ 4 uhqwhg1 Phpehu ri Iudqfklvh

Dgylvru| Erdug +IDE,1

I5= Suhvlghqw dqg rzqhu iru 9 |hduv lq d frusrudwh iudqfklvh1: vwruhv1 8 uhqwhg/ 5 rzqhg1 Phpehu ri

IDE1

I6= Iudqfklvhh iru 7 |hduv lq frusrudwh iudqfklvh1 5 vwruhv1

Vxeohdvhv iurp Ghqq|*v +vwruhv zhuh frpsdq|0rzqhg ehiruh1,

I7= Iudqfklvhh iru 9 |hduv zlwk frusrudwlrq1 8 vwruhv/ doo rzqhg1
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Uhihuhqfhv

^4` Djklrq/ S1/ dqg Wluroh/ M1 4<<:1 Irupdo dqg uhdo dxwkrulw| lq rujdql}dwlrqv1 Mrxuqdo ri Srolwlfdo
Hfrqrp| 438+4,= 405<1

^5` Edl/ F1/ dqg Wdr/ ]1 4<<91 D wkhru| ri frqwudfw pl{ dqg pxowlsoh rzqhuvkls vwuxfwxuh1 Xq0
sxeolvkhg sdshu/ Ervwrq Froohjh1

^6` Ednhu/ J1/ Jleerqv/ U1/ dqg Pxusk|/ N1 M1 4<<:1 Lpsolflw frqwudfwv dqg wkh wkhru| ri wkh
�up1 Kduydug Exvlqhvv Vfkrro Zrunlqj sdshu <;033<1

^7` Ehdohv/ M1 Krzdug LLL/ dqg Pxulv/ Wlprwk| M1 4<<81 Wkh irxqgdwlrqv ri iudqfklvh uhjxodwlrq=
Lvvxhv dqg hylghqfh1 Mrxuqdo ri Frusrudwh Ilqdqfh 5= 48:0<:1

^8` Eudgdfk/ M1 O1 4<<;1 Iudqfklvh Rujdql}dwlrqv1 Ervwrq= Kduydug Exvlqhvv Vfkrro Suhvv1

^9` Eudgdfk/ M1 O1/ dqg Hffohv/ U1 J1 4<;<1 Sulfh/ dxwkrulw|/ dqg wuxvw= Iurp lghdo w|shv wr soxudo
irupv1 Dqqxdo Uhylhz ri Vrflrorj| 48=<:044;1

^:` Eulfnoh|/ M1 D1/ dqg Gdun/ I1 K1 4<;:1 Wkh fkrlfh ri rujdql}dwlrqdo irup= wkh fdvh ri iudqfklvlqj1
Mrxuqdo ri Ilqdqfldo Hfrqrplfv 4;=7340531

^;` Eulfnoh|/ Mdphv D1/ Gdun/ Iuhghulfn K1/ dqg Zhlvedfk/ Plfkdho V1 4<<41 Wkh hfrqrplf h�hfwv
ri iudqfklvh whuplqdwlrq odzv1 Mrxuqdo ri Odz dqg Hfrqrplfv 66= 4340651

^<` Fdyhv/ U1 H1/ dqg Pxusk|/ Z1 I1 4<:91 Iudqfklvlqj= Ilupv/ pdunhwv dqg lqwdqjleoh dvvhwv1
Vrxwkhuq Hfrqrplf Mrxuqdo 75=8:50;91

^43` Gqhv/ D1 Z1 4<<91 Wkh hfrqrplf dqdo|vlv ri iudqfklvh frqwudfwv= Vxuyh| Duwlfoh1 Mrxuqdo ri
Lqvwlwxwlrqdo dqg Wkhruhwlfdo Hfrqrplfv 485+5,= 5<:06571

^44` Jdoolql/ Q1 W1/ dqg Oxw}/ Q1 D1 4<<51 Gxdo glvwulexwlrq dqg ur|dow| ihhv lq iudqfklvlqj1 Mrxuqdo
ri Odz/ Hfrqrplfv dqg Rujdql}dwlrq ;=7:408341

^45` Kropvwurp/ E1/ dqg Plojurp/ S1 4<<71 Wkh �up dv dq lqfhqwlyh v|vwhp1 Dphulfdq Hfrqrplf

Uhylhz +;7,7= <:50<41

^46` Ndw}/ E1 J1/ dqg Rzhq/ M1 4<<51 Rq wkh h{lvwhqfh ri iudqfklvh frqwudfwv dqg vrph ri wkhlu
lpsolfdwlrqv1 Lqwhuqdwlrqdo Mrxuqdo ri Lqgxvwuldo Rujdql}dwlrq 43+7,=89:0<61

^47` Odirqwdlqh/ I1/ dqg Vodgh/ P1 H1 4<<91 Uhwdlo frqwudfwlqj dqg frvwo| prqlwrulqj= Wkhru| dqg
Hylghqfh1 Hxurshdq Hfrqrplf Uhylhz 73+608,=<560651

^48` Odirqwdlqh/ I1/ dqg Vodgh/ P1 H1 4<<:1 Uhwdlo frqwudfwlqj= Wkhru| dqg Sudfwlfh1 Mrxuqdo ri
Lqgxvwuldo Hfrqrplfv 78+4,= 40581

^49` Ohzlq/ Vklud E1 4<<:1 Lqqrydwlrq dqg Dxwkrulw| lq Iudqfklvh V|vwhpv= Wrzdug d Jurxqghg

Wkhru| ri wkh Soxudo Irup1 Sk1G1 Wkhvlv/ Kduydug Xqlyhuvlw|1

^4:` Ohzlq/ Vklud E1 4<<;1 �Dxwrqrp|/ Frqwudfwlelolw|/ dqg wkh Iudqfklvh Uhodwlrqvkls1� Zrunlqj
sdshu/ Lrzd Vwdwh Xqlyhuvlw|1
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^4;` Ohzlq/ Vklud E1 4<<;1 �Wkh Soxudo Irup= D V|qhujlvp ri Pdunhw dqg Klhudufk|1� Zrunlqj
sdshu/ Lrzd Vwdwh Xqlyhuvlw|1

^4<` Oxw}/ Qdqf| D1 4<<81 Iudqfklvlqj dqg frpsdq| rzqhuvkls lq pxowl0vwruh uhwdlolqj1 Xqsxe0
olvkhg sdshu/ Ylujlqld Sro|whfkqlf Lqvwlwxwh1

^53` Pdqhvv/ U1 4<<91 Lqfrpsohwh frqwudfwv dqg wkh fkrlfh ehwzhhq yhuwlfdo lqwhjudwlrq dqg iudq0
fklvlqj1 Mrxuqdo ri Hfrqrplf Ehkdylru dqg Rujdql}dwlrq 64+4,=43404481

^54` Pdwkhzvrq/ J1 I1/ dqg Zlqwhu/ U1 D1 4<;81 Wkh hfrqrplfv ri iudqfklvh frqwudfwv1 Mrxuqdo ri
Odz dqg Hfrqrplfv 5;+6,= 8360591

^55` Qruwrq/ Vhwk Z1 4<;;1 Dq hpslulfdo orrn dw iudqfklvlqj dv dq rujdql}dwlrqdo irup1 Mrxuqdo ri
Exvlqhvv <4+5/ Dsulo,= 4<:054;1

^56` Vfrww/ I1 D1/ Mu1 4<<81 Iudqfklvlqj yv1 frpsdq| rzqhuvkls dv d ghflvlrq yduldeoh ri wkh �up1
Uhylhz ri Lqgxvwuldo Rujdql}dwlrq 43+4,=9<0;41

^57` Wkrpsvrq/ U1 V1 4<<51 Frpsdq| rzqhuvkls yv1 iudqfklvlqj= Lvvxhv dqg hylghqfh1 Mrxuqdo ri
Hfrqrplf Vwxglhv 4<+7,=640751

^58` Zdonhu/ J1/ dqg Zhehu/ G1 4<;71 D wudqvdfwlrq frvw dssurdfk wr pdnh0ru0ex| ghflvlrqv1 Dg0
plqlvwudwlyh Vflhqfh Txduwhuo| 5<=6:606<41
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