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4 Lqwurgxfwlrq

Rqh ri wkh prvw vwulnlqj dvshfwv ri vrfldo fkdqjh ryhu wkh sdvw ihz ghfdghv kdv
ehhq wkh wuhqg dzd| iurp wudglwlrqdo idplo| vwuxfwxuhv/ d wudqvlwlrq pdunhg lq
qdwlrqv durxqg wkh joreh e| ghfuhdvhg udwhv ri pduuldjh dqg ihuwlolw| dqg lqfuhdvlqj
udwhv ri glyrufh/ qrqpdulwdo frkdelwdwlrq/ dqg h{wudpdulwdo ihuwlolw|1 Zkloh wkhuh
uhpdlqv glvdjuhhphqw derxw wkh vrxufhv/ frvwv/ dqg ehqh�wv ri wkhvh vkliwv/ ihz
zrxog dujxh wkdw wkh| kdyh lpsruwdqw frqvhtxhqfhv iru wkh khdowk dqg kdsslqhvv
ri erwk lqglylgxdov dqg vrflhwlhv dw odujh1

Iru wklv uhdvrq/ shuvrqv zlwk pdq| gl�huhqw rslqlrqv rq wkh wudqvirupdwlrq ri
wkh idplo| kdyh srqghuhg wkh uhodwlrqvkls ehwzhhq wkh idplo| dqg wkh vwdwh1 Iru
wkrvh idyrulqj wkh revhuyhg wuhqgv/ wkh sulpdu| frqfhuq lv krz ohjdo uhjxodwlrqv
jryhuqlqj idplo| vwuxfwxuh pljkw eh fkdqjhg wr ehwwhu vxssruw wkh qhhgv ri lqgl0
ylgxdov dqg frxsohv1 Rq wkh rwkhu vlgh/ wkrvh rssrvhg wr wkh wuhqg dzd| iurp wkh
wudglwlrqdo idplo| kdyh vhyhudo frqfhuqv ri wkhlu rzq/ udqjlqj iurp wkh ihdu wkdw wkh
vwdwh kdv fdxvhg wkh wuhqgv�hlwkhu e| fuhdwlqj lqfhqwlyhv wr pryh dzd| iurp wkh
wudglwlrqdo idplo| ru vlpso| e| xvxuslqj lwv ixqfwlrqv�wr wkh krsh wkdw wkh sxeolf
srolf| pd| eh deoh wr plwljdwh wkhp1

Dv d frqvhtxhqfh ri wkhvh frqwhpsodwlrqv/ r!fldov lq vhyhudo qdwlrqv +dqg/ zlwklq
wkh Xqlwhg Vwdwhv/ lq vhyhudo vwdwhv, kdyh uhfhqwo| ghedwhg sursrvhg ohjdo uhirupv
iru wkh idplo|1 Lq wkh Xqlwhg Vwdwhv/ prvw ri wkh uhirupv dqg sursrvdov kdyh dw0
whpswhg wr vwrs wkh vkliw dzd| iurp wkh wudglwlrqdo idplo|1 Rqh vxfk sursrvdo lv
wkh lqwurgxfwlrq ri d qhz pdulwdo lqvwlwxwlrq/ �fryhqdqw pduuldjh/� wkdw lpsrvhv
juhdwhu uhtxluhphqwv iru frxsohv vhhnlqj glyrufh1 Dul}rqd dqg Orxlvldqd fxuuhqwo|
r�hu wkh fryhqdqw rswlrq/ dqg sursrvdov kdyh ehhq frqvlghuhg lq urxjko| 53 rwkhu
vwdwhv1 D qxpehu ri vwdwhv dovr uhtxluh d zdlwlqj shulrg ehwzhhq wkh wlph d pduuldjh
olfhqvh lv lvvxhg dqg wkh wlph wkh zhgglqj pd| rffxu lq rughu wr jlyh frxsohv wlph
wr srqghu wkh frpplwphqw wkh| duh derxw wr xqghuwdnh/ shukdsv �owhulqj rxw wkrvh
zlwk wkh juhdwhvw suredelolw| ri hyhqwxdo glyrufh1 Dqrwkhu srsxodu phdvxuh lv wkh
surprwlrq ri suhpdulwdo frxqvholqj/ zlwk wkh lghd ehlqj wr htxls frxsohv ehwwhu iru
ghdolqj zlwk pdulwdo frq lfw1 Vrph vwdwhv +h1j1/ Iorulgd/ zlwk d qxpehu ri rwkhuv
frqvlghulqj wkh lghd, gr wklv e| r�hulqj glvfrxqwv rq pduuldjh olfhqvhv wr frxsohv
zkr frpsohwh �pduuldjh wudlqlqj� fodvvhv/ rwkhuv vxevlgl}h wkh surylvlrq ri vxfk
frxuvhv +h1j1/ Rnodkrpd,/ rwkhuv +h1j1/ Zlvfrqvlq, hqfrxudjh wkh fohuj| dqg rwkhuv
zkr shuirup pduuldjhv wr uhixvh wr pduu| dq|rqh zkr kdv qrw frpsohwhg d wudlqlqj

WWklv sdshu ehqh�whg juhdwo| iurp p| lqwhudfwlrqv zlwk vhyhudo shrsoh/ prvw qrwdeo| Jdu|
Ehfnhu/ Nhylq P1 Pxusk|/ Y1 Mrvhsk Krw}/ Doh{ Prqjh/ dqg Ulfkdug Fr1 L dovr judwhixoo|
dfnqrzohgjh �qdqfldo vxssruw iurp wkh Xqlyhuvlw| ri Fklfdjr dqg wkh Qdwlrqdo Lqvwlwxwh iru
Fklog Khdowk dqg Kxpdq Ghyhorsphqw +Judqw Qxpehu W65KG3:635,1 Dv dozd|v/ dq| uhpdlq0
lqj gh�flhqflhv duh p| uhvsrqvlelolw| dorqh1 Frpphqwv duh zhofrph dqg pd| eh gluhfwhg wr
v0guhzldqndCxfklfdjr1hgx1



frxuvh/ dqg wzr +Xwdk dqg Iorulgd, hyhq lqfoxgh pduuldjh wudlqlqj dv d vwdqgdug
sduw ri wkh kljk vfkrro fxuulfxoxp +Ehooxfn/ 5333,1

Phdqzkloh/ wkh vwudwhj| ri pxfk ri wkh uhvw ri wkh zruog kdv ehhq wr dgdsw
h{lvwlqj lqvwlwxwlrqv lq zd|v wkrxjkw wr ehvw uh hfw wkh qhhgv dqg ghvluhv ri frxsohv1
Lq Luhodqg dqg Fkloh/ wklv kdv wdnhq wkh irup ri d ghedwh ryhu wkh ohjdol}dwlrq ri
glyrufh1 Wkh qdwlrq ri Iudqfh +dorqj zlwk ydulrxv pxqlflsdolwlhv dqg frusrudwlrqv
lq wkh Xqlwhg Vwdwhv, kdv dfwhg lq dqrwkhu gluhfwlrq e| uhfrjql}lqj �flylo xqlrqv/� d
qhz w|sh ri uhodwlrqvkls lqyroylqj pruh ehqh�wv dqg uhvsrqvlelolwlhv wkdq lqirupdo
frkdelwdwlrq exw ihzhu ehqh�wv dqg uhvsrqvlelolwlhv wkdq ohjdo pduuldjh1 Wkrxjk
ghvljqhg sulpdulo| iru krprvh{xdo frxsohv/ vrph 73 shufhqw ri frxsohv hquroolqj
lq wkh qhz Iuhqfk lqvwlwxwlrq kdyh ehhq khwhurvh{xdo +Gdoh|/ 5333,1 Vwloo dqrwkhu
dssurdfk lv wkdw ri Vzhghq dqg Ghqpdun/ zklfk kdyh fkrvhq/ lq hvvhqfh/ wr irupdol}h
wkh frkdelwdwlrq lqvwlwxwlrq e| lpsrvlqj d qxpehu ri ohjdo uljkwv dqg uhvsrqvlelolwlhv
iru frkdelwruv +Srshqrh dqg Zklwhkhdg/ 4<<<,1

Doo ri wklv ohjlvodwlyh dfwlylw| lqglfdwhv d jrrg ghdo ri lqwhuhvw lq dowhulqj wkh
wuhqgv lq wkh idplo|/ ru dw ohdvw dffrpprgdwlqj wkhp1 Dw wkh vdph wlph/ wkh
glyhuvlw| ri wkh sodqv r�huhg lv lqglfdwlyh ri hlwkhu xqfhuwdlqw| derxw wkh h�hfwv ri
ohjlvodwlrq ru yduldwlrq lq wkhlu jrdov1

Wkh sxusrvh ri wklv sdshu lv wr foduli| wkh lvvxhv xqghu ghedwh1 Dw wlphv wklv zloo
phdq suhglfwlqj wkh h�hfwv ri srolflhv/ dw rwkhu wlphv h{sodlqlqj zk| wkh gluhfwlrq
ri wkrvh h�hfwv lv xqfohdu/ dqg dw rwkhu wlphv foduli|lqj wkh gl�huhqw jrdov wkdw
zrxog ohdg rqh wr idyru ru rssrvh wkrvh srolflhv1 Lw lv krshg wkdw vxfk d glvfxvvlrq
zloo ohdg wr ehwwhu ghedwh rq wkh jrdov ri sxeolf srolf| wrzdug wkh idplo| dqg wr
ohjlvodwlrq wkdw ehwwhu dfklhyhv zklfkhyhu jrdov duh fkrvhq1

Lq oljkw ri wkh idfw wkdw wkh h�hfwv ri pdq| srolflhv zloo eh xqfohdu/ wkh lghdo
hydoxdwlrq ri wkrvh srolflhv zrxog eh sulpdulo| hpslulfdo lq qdwxuh1 Xqiruwxqdwho|/
wkhuh duh d qxpehu ri vwurqj uhdvrqv zk| dq hpslulfdo dssurdfk lv xqwhqdeoh khuh1
Wkh odujhvw sureohp ri doo lv wkh idfw wkdw wkhuh lv vlpso| qr gdwd wr h{dplqh�
pdq| ri wkh sursrvhg srolflhv duh vwloo mxvw phuh sursrvdov/ qrw dfwxdol}hg dq|zkhuh
lq wkh zruog/ dqg pdq| ri wkrvh wkdw kdyh dfwxdoo| wdnhq h�hfw glg vr rqo| uh0
fhqwo|1 Ixuwkhu/ pdq| ri wkh nh| yduldeohv khuh duh txlwh gl!fxow wr phdvxuh/ wklqjv
olnh wkh frvw ri glyrufh wr lqglylgxdo frxsohv/ wkh pdujlqdo ehqh�wv ghulyhg iurp
dgglwlrqdo lqyhvwphqwv lq uhodwlrqvklsv/ dqg vxfk suhvxpdeo| lpsruwdqw fryduldwhv
olnh uholjlrvlw|/ frpsdwlelolw| zlwk rqh*v sduwqhu/ dqg vrfldo ehqh�wv dqg vwljpdv
dvvrfldwhg zlwk fhuwdlq w|shv ri idplo| duudqjhphqwv1 Hyhq li zh frxog phdvxuh
hyhu|wklqj zh zdqwhg wr phdvxuh/ zh zrxog vwloo idfh d wuhphqgrxv hqgrjhqhlw|
sureohp/ vlqfh lqglylgxdov* ghflvlrqv derxw wkhlu uhodwlrqvklsv duh dw ohdvw lq sduw d
ixqfwlrq ri erwk wkh txdolw| ri wkrvh uhodwlrqvklsv dqg wkh txdolw| ri rwkhu srwhqwldo
uhodwlrqvklsv1 Ilqdoo|/ wkrvh hqgrjhqhlw| sureohpv zrxog eh frpsrxqghg e| wkh
idfw wkdw/ dv Eurho0Sodwhulv +4<94, vkrzv/ sdudphwhuv wkdw duh ghwhuplqhg dw ohdvw
lq sduw vrfldoo| +h1j1/ wkh hdvh ri jhwwlqj glyrufhg, ghshqg xsrq wkh qxpehu ri shr0
soh zkr kdyh dq lqwhuhvw lq wkrvh sdudphwhuv +h1j1/ wkh qxpehu ri frxsohv zkr zdqw
wr glyrufh,1

Dffruglqjo|/ wklv sdshu zloo wdnh d wkhruhwlfdo dssurdfk wr wkh sureohp1 Rqh
sureohp zlwk vxfk dq dssurdfk lv wkdw prghov* suhglfwlrqv fdq ydu| zlwk wkh d{lrpv
xsrq zklfk wkh| duh exlow1 Wr dyrlg wklv slwidoo dv ehvw dv srvvleoh/ wkh prgho
suhvhqwhg khuh zloo eh pdgh dv jhqhudo dv srvvleoh1 Hyhq zlwk wklv yhu| jhqhudo
iudphzrun/ wkh prgho zloo suhglfw ehkdylru yhu| vlplodu wr wkdw zh revhuyh dprqj
frxsohv dw dq| srlqw lq wlph/ dqg zh zloo eh deoh wr vd| txlwh d orw derxw wkh h�hfwv
ri sursrvhg srolflhv1

Wkh uhpdlqghu ri wkh sdshu lv wkxv rujdql}hg dv iroorzv1 Wkh qh{w vhfwlrq ri
wkh sdshu lqwurgxfhv wkh wkhruhwlfdo prgho xsrq zklfk rxu dqdo|vhv zloo eh exlow1
Iroorzlqj vrph glvfxvvlrq derxw wkh jhqhudo ihdwxuhv ri wklv prgho dqg zkdw wkh|
phdq iru frxsohv dqg iru srolf|pdnhuv/ zh h{dplqh wkh h�hfwv wkh prgho suhglfwv iru



vhyhudo ri wkh gl�huhqw sursrvhg uhirupv wr wkh idplo| lqvwlwxwlrq= fkdqjhv lq wkh gli0
�fxow| ri hqglqj uhodwlrqvklsv/ fkdqjhv lq wkh frvw ri hqwhulqj uhodwlrqvklsv/ fkdqjhv
lq wkh pdujlqdo ehqh�wv dvvrfldwhg zlwk pdnlqj juhdwhu frpplwphqwv/ wudlqlqj wkdw
pdnhv lqglylgxdov dqg2ru frxsohv �ehwwhu� dw uhodwlrqvklsv/ wkh lqwurgxfwlrq ri d
vxe0pdulwdo ohyho ri frpplwphqw +h1j1/ �flylo xqlrqv�,/ uhjxodwlrq ri frkdelwdwlrq
+dv lq Vfdqglqdyld,/ dqg wkh lqwurgxfwlrq ri d vxshu0pdulwdo ohyho ri frpplwphqw
+�fryhqdqw pduuldjh�,1 Lq vhyhudo fdvhv zh zloo �qg frxqwhulqwxlwlyh h�hfwv/ idfwruv
zklfk plwljdwh wkh vxffhvv ri wkh srolflhv/ dqg frq lfwv ehwzhhq gl�huhqw jrdov wkdw
uhdvrqdeoh shrsoh pljkw kdyh1 Zh frqfoxgh zlwk d vxppdu| ri wkh �qglqjv dqg d
glvfxvvlrq ri wkh lpsruwdqfh ri kdylqj d fohdu udqnlqj ri jrdov ehiruh pdnlqj idplo|
srolf|1

5 D Jhqhudo Prgho ri Idplo| Vwuxfwxuh Ghflvlrqv

Wkh prgho ghyhorshg khuh zloo frqvlghu wkh ghflvlrqv idfhg e| frxsohv dv wkh| irup
ru glvvroyh uhodwlrqvklsv1 Vlqjoh shuvrqv vhdufk iru sduwqhuv/ revhuyh wkh sd|r� wkh|
zrxog uhfhlyh iurp iruplqj d sduwqhuvkls zlwk wkdw shuvrq/ wkhq ghflgh zkhwkhu ru
qrw wr irup wkdw sduwqhuvkls1 Li wkh| hohfw qrw wr irup sduwqhuvklsv/ wkh lqglylgxdov
jr wkhlu vhsdudwh zd|v dqg vhdufk iru qhz srwhqwldo sduwqhuv wkh qh{w shulrg1

Rq wkh rwkhu kdqg/ wkrvh frxsohv iruplqj sduwqhuvklsv pd| fkrrvh dprqj vhy0
hudo srvvleoh ohyhov ri frpplwphqw dqg pd| pdnh dq| ri vhyhudo gl�huhqw w|shv
ri dgmxvwphqwv wr wkhlu olyhv wkdw zrxog surprwh wkh ixwxuh ri wkh uhodwlrqvkls1
Zh vkdoo uhihu wr vxfk dgmxvwphqwv dv �uhodwlrqvkls0vshfl�f lqyhvwphqwv/� wkrxjk
lw vkrxog eh xqghuvwrrg wkdw wkh whup uhihuv wr d eurdg fodvv ri ehkdylruv udqj0
lqj dq|zkhuh iurp kdylqj fkloguhq wr ex|lqj mrlqwo|0rzqhg surshuw| wr ohduqlqj
derxw rqh dqrwkhu*v idplolhv dqg rwkhu glvwlqjxlvklqj fkdudfwhulvwlfv wr dowhulqj
rqh*v fduhhu sdwk wr ehwwhu dffrpprgdwh wkh uhodwlrqvkls1 Pdnlqj frpplwphqwv
dqg lqyhvwphqwv pd| uhtxluh dq xs0iurqw frvw/ ru frvwv pd| dffuxh li dqg zkhq wkh
frpplwphqw ru lqyhvwphqw hqgv +ru erwk,1 Frpplwphqwv dqg lqyhvwphqwv dovr sur0
ylgh ehqh�wv dv orqj dv wkh uhodwlrqvkls uhpdlqv lqwdfw1 Wklv frxog eh ehfdxvh wkh
lqyhvwphqwv duh gluhfwo| surgxfwlyh/ ehfdxvh vrflhw| surprwhv vwdeoh uhodwlrqvklsv
e| vxevlgl}lqj ru rwkhuzlvh vxssruwlqj uhodwlrqvkls0vshfl�f lqyhvwphqwv/ ru ehfdxvh
dgghg frpplwphqw lqgxfhv frxsohv wr eh pruh frrshudwlyh ehfdxvh lw lv pruh olnho|
wkdw wkhlu edujdlqlqj surfhvv zloo eh uhshdwhg lq wkh ixwxuh1

Rqfh d frxsoh irupv/ wkh qh{w shulrg wkh sduwqhuv* ghjuhh ri frpsdwlelolw|
fkdqjhv udqgrpo|1 Wklv pd| phdq wkdw wkh ixqgdphqwdov ri wkh uhodwlrqvkls +zklfk
frxog eh hlwkhu sv|fkrorjlfdo idfwruv olnh sdvvlrq ru hfrqrplf idfwruv olnh wkh �jdlqv
iurp wudgh� dvvrfldwhg zlwk wkh uhodwlrqvkls, fkdqjh ryhu wlph/ ru dowhuqdwlyho| wkdw
wkh frxsoh*v frpsdwlelolw| hdfk shulrg lv d qrlv| revhuydwlrq rq wkh �wuxh� ohyho ri
frpsdwlelolw| wr zklfk lw uhyhuwv1 Diwhu revhuylqj lwv qhz ghjuhh ri frpsdwlelo0
lw|/ wkh frxsoh pd| ghflgh wr glvvroyh +srvvleo| dw vrph frvw wkdw pd| ghshqg rq
wkh frxsoh*v sdvw ohyho ri frpplwphqwv,/ zlwk wkh lqglylgxdo sduwqhuv vhdufklqj iru
pdwhv djdlq wkh iroorzlqj shulrg/ ru wkh| pd| hohfw wr uhpdlq wrjhwkhu1 Vwd|lqj
wrjhwkhu doorzv wkh sduwqhuv wkh rswlrq ri dowhulqj wkhlu ohyho ri frpplwphqw wr wkh
uhodwlrqvkls ru wkhlu ohyhov ri lqyhvwphqw lq wkh uhodwlrqvkls1 Wkh vhw ri ihdvleoh
frpplwphqwv iurp zklfk wkh| fkrrvh pd| ru pd| qrw ghshqg rq wkhlu sdvw ohyhov
ri frpplwphqw dqg2ru lqyhvwphqw1 Iru lqvwdqfh/ d frxsoh fdq kdyh d vhfrqg fklog
rqo| diwhu kdylqj d �uvw fklog +ljqrulqj wkh srvvlelolw| ri wzlqv/ ri frxuvh,1 Wkh
frxsoh wkhq zrxog uhshdw wkh ghflvlrq0pdnlqj surfhvv lq wkh iroorzlqj shulrg1

Wkh dvvxpswlrqv zh pdnh derxw wkhvh ydulrxv idfwruv duh udwkhu xquhpdundeoh1
Zh krog wkdw pruh frpsdwleoh frxsohv uhfhlyh d kljkhu sd|r�/ doo hovh htxdo/ dqg
wkdw wkh| duh pruh olnho| wkdq d ohvv frpsdwleoh frxsoh wr eh pruh frpsdwleoh lq
wkh ixwxuh1 Pdnlqj +ru lqfuhdvlqj, dq lqyhvwphqw ru d frpplwphqw fdq fdxvh sdlq



lq wkh ixwxuh li wkh uhodwlrqvkls vrxuv/ exw dovr jhqhudwhv vrph ehqh�wv xqghu wkh
uljkw flufxpvwdqfhv1 +Ri frxuvh/ zk| hovh zrxog dq|rqh yroxqwdulo| djuhh wr gr
vrphwklqj zlwk wkh srwhqwldo wr fdxvh sdlqB, Zh dovr dvvxph wkdw pdnlqj vrph
vruw ri lqyhvwphqw ru frpplwphqw grhv qrw fdxvh d frxsoh wr orvh suhylrxvo|0khog
rswlrqv wr lqfuhdvh lqyhvwphqwv ru frpplwphqwv lq wkh ixwxuh/ wkrxjk wkh| pd| orvh
wkh rswlrq wr ghfuhdvh wkrvh lqyhvwphqwv1 Ilqdoo|/ dqg shukdsv prvw frqwuryhuvldoo|/
zh zloo dvvxph wkdw gl�huhqw w|shv ri frpsdwlelolw|/ lqyhvwphqwv/ dqg frpplwphqwv
gr qrw lqwhuihuh zlwk rqh dqrwkhu*v pdujlqdo h�hfwlyhqhvv/ exw wkh| pd| lqfuhdvh lw1

Doo ri wkhvh dvvxpswlrqv vhhp wr ghvfuleh wkh vlwxdwlrq idfhg e| frxsohv frq0
vlghulqj idplo| irupdwlrq1 Wkh| pd| dovr vhhp doprvw wrr eduuhq/ shukdsv wrr
devwudfw wr lpso| pxfk dw doo derxw ehkdylru1 Shukdsv vxusulvlqjo|/ zh vkdoo vhh
wkdw vxfk shvvlplvp lv xqirxqghg1 Rq wkh frqwudu|/ hyhq wkhvh ihz vlpsoh sulqflsohv
duh vx!flhqw wr gudz vrph idluo| srzhuixo frqfoxvlrqv derxw wkh idplo| irupdwlrq
surfhvv1

514 Irupdol}dwlrq dqg Qrwdwlrq

Pruh irupdoo|/ ohw � 5 � � US lqgh{ d jlyhq frxsoh*v ghjuhh ri frpsdwlelolw|/ dqg
ohw L 5 \ � UM

. ^ i3j eh d M0glphqvlrqdo yhfwru ri wkh ohyhov ri gl�huhqw w|shv ri
frpplwphqw dqg lqyhvwphqw fkrvhq e| wkh frxsoh/ zlwk L @ 3 uhvhuyhg iru wkh fdvh
wkdw wkh frxsoh grhv qrw vwd| wrjhwkhu1 Qrwh wkdw wklv qrwdwlrq grhv qrw doorz iru
wkh srvvlelolw| wkdw rwkhu w|shv ri lqyhvwphqwv pd| eh luuhyhuvleoh/ exw qrqh ri wkh
txdolwdwlyh uhvxowv wkdw iroorz zrxog fkdqjh dw doo li zh glg doorz iru wkdw srvvl0
elolw|> zh pdlqwdlq wkh uhyhuvlelolw| dvvxpswlrq sxuho| iru qrwdwlrqdo hfrqrp|14

Vlqfh frpplwphqw dqg lqyhvwphqwv zloo ehkdyh htxlydohqwo| lq wklv prgho/ zh zloo
khuhdiwhu xvh wkh wzr whupv lqwhufkdqjhdeo|1

D frxsoh wkdw vwd|v wrjhwkhu zlwk frpsdwlelolw| � dqg ghjuhh ri frpplwphqw L
dqg wkdw fkrrvhv dowhu lwv ghjuhh ri frpplwphqw wr L3 uhfhlyhv d vlqjoh0shulrg sd|r�
jlyhq e| wkh ixqfwlrq U+�> L> L3,/ zklfk lv dvvxphg wr eh erxqghg ryhu �� \ �\ 1
Iru L3 9@ 3/ zh zloo dvvxph wkdw U lv vwulfwo| lqfuhdvlqj lq lwv �uvw dujxphqw dqg rqh
ri wkh rwkhu wzr/ dqg dw ohdvw zhdno| lqfuhdvlqj lq wkh rwkhu> wkdw wkh whupv duh doo
dw ohdvw zhdno| frpsohphqwdu| +h1j1/ wkh pdujlqdo sd|r� ri pdnlqj dq dgglwlrqdo
lqyhvwphqw lv dw ohdvw dv juhdw zkhq wkh frxsoh lv pruh frpsdwleoh,/ phdqlqj wkdw U
lv vxshuprgxodu lq L> L 3 dqg kdv lqfuhdvlqj gl�huhqfhv>5 dqg dw ohdvw zhdno| frqyh{
lq �1 +Olqhdu lq � zloo eh shuihfwo| �qh1, Wkh frvw ri wkh vzlwfk iurp L wr L 3 lv jlyhq
e| f+L> L 3,/ zkhuh zh wdnh f wr eh erxqghg rq \ � \ dqg vxeprgxodu16 Qrwh wkdw
wklv phuho| phdqv wkdw wkh pdujlqdo frvw ri pdnlqj lqyhvwphqw L3 lv ghfuhdvlqj lq
wkh suhylrxv ohyho ri lqyhvwphqw L 1 Iru lqvwdqfh/ wkh frvw ixqfwlrq zrxog vdwlvi| wklv
frqglwlrq li

H{dpsoh= f+L> L 3, �

�
f+L,>zlwk f3 A 3 li L 3 ? L

3 li L 3 � L

dowkrxjk pdq| rwkhu frvw ixqfwlrqv zrxog zrun dv zhoo1
Frxsohv zlwk sdvw lqyhvwphqwv L gudz wkhlu qhz ohyho ri lqyhvwphqwv L 3 iurp vrph

vhw �+L,1 Zh zloo dvvxph wkdw erwk � dqg �qi3j duh odwwlfhv dqg � lv dvfhqglqj

4 Lq dvvxplqj wkdw frxsohv pdnh ghflvlrqv/ udwkhu wkdq lqglylgxdov/ zh duh devwudfwlqj iurp
lqwudkrxvhkrog edujdlqlqj1 Lq hvvhqfh/ zh duh dvvxplqj wkdw frxsohv kdyh vx!flhqw  h{lelolw| lq
wkhlu edujdlqlqj wr hqvxuh wkdw diwhu edujdlqlqj erwk sduwqhuv djuhh rq wkh dfwlrq wr eh wdnhq1

5D ixqfwlrq sE%c +c 5� lv vxshuprgxodu lq %c + li iru doo %�c %2c +�c +2 vxfk wkdw %� $ %2 dqg
+� $ +2 / sE%�c +�c 5�n sE%2 c +2c 5� D sE%�c +2c 5�n sE%2 c +�c 5�1 Lw kdv lqfuhdvlqj gl�huhqfhv lq 5 li
sE%2c +2c 5�3 sE%�c +� c 5� lv lqfuhdvlqj lq 51 Li s zhuh d gl�huhqwldeoh ixqfwlrq/ lw zrxog kdyh erwk
surshuwlhv li doo furvv0sduwldo ghulydwlyhv zhuh qrq0qhjdwlyh1

6D ixqfwlrq s lv vxeprgxodu li 3s lv vxshuprgxodu1



lq L17 Lq hvvhqfh/ wklv phuho| vd|v wkdw frxsohv gr qrw orvh kljkhu lqyhvwphqw
rssruwxqlwlhv e| pdnlqj vrph lqfuhphqwdo lqyhvwphqw1 Qrwh wkdw rqh srvvlelolw|
khuh lv vlpso| wkdw �+L, @ \ iru doo L/ exw zh dgrsw wkh pruh jhqhudo qrwdwlrq wr
hpskdvl}h wkdw wklv lv d yhu|  h{leoh iudphzrun lq zklfk wr zrun1

Wkh fxpxodwlyh glvwulexwlrq ixqfwlrq iru qh{w shulrg*v frpsdwlelolw| �3 iru d
frxsoh fxuuhqwo| kdylqj frpsdwlelolw| � dqg fkrrvlqj frpplwphqw L 3 lv jlyhq e|
K+�3> �> L3,/ zkhuh K+�3> �> L3, @ I +�>�3, li L 3 9@ 3/ dqg K+�3> �>3, @ 4 iru doo �
+l1h1/ wkh uhodwlrqvkls lv ryhu li wkh frxsoh vsolwv,1 Zh dovr dvvxph wkdw I +�>�3,
vwrfkdvwlfdoo| grplqdwhv I +�>�33, iru �3 � �331

Vlqjohv gudz qhz srwhqwldo sduwqhuv iurp wkh fxpxodwlyh glvwulexwlrq ixqfwlrq
J+�3,1 Zh dovr doorz iru d wdvwh iru ehlqj vlqjoh +ru/ li qhjdwlyh/ d frvw ri vhdufk,/
ghqrwhg e| � 1

Ilqdoo|/ zh zloo dvvxph wkdw lqglylgxdov duh lq�qlwho|0olyhg +iru frqyhqlhqfh rqo|/
vlqfh wklv grhv qrw d�hfw wkh txdolwdwlyh frqfoxvlrqv, dqg glvfrxqw wkh ixwxuh dw
frqvwdqw udwh � 5 +3> 4,1 Gh�qh Y +�> L, wr eh wkh glvfrxqwhg h{shfwhg ydoxh ri
sd|r�v wr d frxsoh zlwk fxuuhqw frpsdwlelolw| � dqg ohyho ri frpplwphqw L1 Iru
frqyhqlhqfh/ dovr gh�qh Z wr eh wkh glvfrxqwhg h{shfwhg ydoxh ri sd|r�v iru d
fxuuhqwo| vlqjoh shuvrq

Z � � . �

]
�5�

Y +�>3, gJ+�,

dqg wr ohw U+�> L>3, � Z +iru doo L,1 Wkhq/ ohwwlqj w ghqrwh wkh wlph dw zklfk dq
revhuydwlrq rffxuv/

Y +�w> Lw, � H
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�w+U� � f� , m�� > L�

&
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Lw lv dovr xvhixo wr gh�qh wkh ydoxh ri fkrrvlqj d sduwlfxodu qhz ohyho ri lqyhvwphqw
L 3 9@ 3 dv d ixqfwlrq

M+�> L> L3, @ U+�> L> L3,� f+L> L 3, . �

]
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Y +�3> L3,gI +�3> �,

Lq wkdw fdvh/
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M+�> L> L 3,
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Zh duh qrz uhdg| wr hvwdeolvk vhyhudo lpsruwdqw uhvxowv1 Surriv duh irxqg lq
wkh Dsshqgl{1

Sursrvlwlrq 4 Wkh ydoxh ixqfwlrq Y +�> L, lv lqfuhdvlqj dqg frqyh{ lq �/ vwulfwo|
lqfuhdvlqj ryhu wkh udqjh zkhuh wkh rswlpdo fkrlfh lqyroyhv wkh frxsoh vwd|lqj wr0
jhwkhu/ dqg kdv lqfuhdvlqj gl�huhqfhv1 Pruhryhu/ wkh ydoxh M+�> L> L3, ri fkrrvlqj
rswlrq L 3 lv vwulfwo| lqfuhdvlqj dqg frqyh{ lq �/ vxshuprgxodu lq L> L 3/ dqg kdv
lqfuhdvlqj gl�huhqfhv1

Wkhvh surshuwlhv duh lqwhuhvwlqj iru d frxsoh ri uhdvrqv1 Iluvw/ wkh idfw wkdw Y lv
lqfuhdvlqj phdqv wkdw pruh frpsdwleoh frxsohv duh ehwwhu r� wkdq ohvv frpsdwleoh
frxsohv1 Lq rqh vhqvh/ wklv lv qrw dw doo vxusulvlqj1 Krzhyhu/ wkh uhvxow lv gxh rqo| lq

7D vhw 7 lv d odwwlfh li iru hyhu| wzr hohphqwv %c + M 7/ % j + dqg % 2 + M 7/ zkhuh % j +

+% 2 +, ghqrwhv wkh ohdvw xsshu erxqg +juhdwhvw orzhu erxqg, ri % dqg +1 D fruuhvsrqghqfh KE%�
lv dvfhqglqj li %2 D %�dqg +� M KE%�� +� ' �c 2,/ wkhq +� j +2 M KE%2� dqg +� 2 +2 M KE%��1



sduw wr wkh idfw wkdw wkh| duh pruh frpsdwleoh1 Pruh lqwhuhvwlqj lv wkh phfkdqlvp
e| zklfk frpsdwlelolw| lv frpsrxqghg wkurxjk wkh delolw| wr pdnh lqyhvwphqwv
dqg frpplwphqwv1 Ehlqj pruh frpsdwleoh qrz phdqv wkdw d frxsoh lv pruh olnho|
wr eh frpsdwleoh lq wkh ixwxuh1 Dv vxfk/ wkh sduwqhuv duh pruh olnho| wr zdqw wr
uhpdlq wrjhwkhu lq wkh ixwxuh/ vr wkh| duh pruh olnho| wr pdnh frpplwphqwv wr
dqg lqyhvwphqwv lq wkdw uhodwlrqvkls wrgd|1 Wkhvh frpplwphqwv dqg lqyhvwphqwv
wkhq ixuwkhu uhdvvxuh wkh frxsoh ri uhpdlqlqj wrjhwkhu e| lqfuhdvlqj wkh ehqh�wv ri
wkh uhodwlrqvkls dqg e| lqfuhdvlqj wkh frvwv ri ohdylqj wkh uhodwlrqvkls1 Vxfk h�hfwv
h{whqg wkh lqlwldo dgydqwdjh ri ehwwhu frpsdwlelolw|/ zklfk lv zk| wkh pdujlqdo ydoxh
ri frpsdwlelolw| lv lqfuhdvlqj lq wkh h{lvwlqj ohyho ri frpsdwlelolw|1

Wkdw phfkdqlvp lv zkdw jhqhudwhv wkh frqyh{lw| ri wkh ydoxh ixqfwlrq1 Frq0
yh{lw| lv dq lqwhuhvwlqj surshuw| lq lwv rzq uljkw/ vlqfh wkh h{shfwhg ydoxh ri d
frqyh{ ixqfwlrq ri d udqgrp yduldeoh lv udlvhg e| d phdq0suhvhuylqj vsuhdg ri wkh
glvwulexwlrq ri wkdw udqgrp yduldeoh1 Lq wklv dssolfdwlrq/ vlqfh wkh ydoxh ixqfwlrq
lv frqyh{/ hyhu|rqh zloo eh kdsslhu li wkhuh lv juhdwhu yduldelolw| lq frpsdwlelolw|/
kroglqj frqvwdqw wkh phdq ri wkh glvwulexwlrq/ zkhwkhu zh duh wdonlqj derxw wkh
yduldelolw| lq frpsdwlelolw| zlwk srwhqwldo sduwqhuv ru derxw xqfhuwdlqw| derxw wkh
ixwxuh frpsdwlelolw| ri h{lvwlqj uhodwlrqvklsv1 Lq vkruw/ wkh lqfuhdvhg olnholkrrg ri
zlqglqj xs zlwk d kljk ohyho ri frpsdwlelolw| rxwzhljkv wkh lqfuhdvhg olnholkrrg ri
zlqglqj xs zlwk d orz ohyho ri frpsdwlelolw| ehfdxvh glyrufh +ru wkh delolw| wr uhpdlq
vlqjoh, olplwv wkh orvvhv ri xqoxfn| frxsohv1 Lurqlfdoo|/ wklv lpsolhv wkdw lqglylgxdov
zrxog sulydwho| suhihu d v|vwhp lq zklfk wkhuh lv pruh glyrufh/ surylghg wkdw wkh
lqfuhdvh dulvhv ehfdxvh ri juhdwhu xqsuhglfwdelolw| ri lqglylgxdo uhodwlrqvklsv dqg
qrw ehfdxvh uhodwlrqvklsv duh ri orzhu dyhudjh txdolw|1 Zhljklqj djdlqvw wklv h�hfw/
ri frxuvh/ duh dq| wkh vrfldo frvwv +exw qrw sulydwh frvwv, dvvrfldwhg zlwk glyrufh/
exw lw lv qhyhuwkhohvv shukdsv vxusulvlqj wkdw wkhuh duh dq| zd|v dw doo lq zklfk
lqglylgxdo zhoiduh frxog eh olqnhg wr kljk glyrufh udwhv1

Lq pdq| zd|v/ wkh ghprqvwudwhg surshuwlhv ri wkh M ixqfwlrq duh hyhq pruh
lqwhuhvwlqj/ vlqfh wkh| ohdg doprvw lpphgldwho| wr wkh iroorzlqj h{wuhpho| lpsruwdqw
fruroodu|1

Fruroodu| 5 Wkh vhw ri rswlpdo fkrlfhv ri lqyhvwphqwv

� +�> L, �

�
L 3 5 �+L, = Y +�> L, @ M+�> L> L 3, dqg L3 9@ 3>

ru Y +�> L, @Z � f+L> 3, dqg L3 @ 3

�

lv dq dvfhqglqj vxeodwwlfh ri �+L,/ dqg erwk L�+�> L, � plq � +�> L, dqg L��+�> L, �
pd{ � +�> L, duh zhoo0gh�qhg dqg lqfuhdvlqj lq erwk dujxphqwv1

Wklv uhvxow kdv vxevwdqwldo frqwhqw1 Dprqj rwkhu wklqjv/ lw lqglfdwhv wkdw hyhq
zkhq pxowlsoh lqyhvwphqw2frpplwphqw fkrlfhv duh rswlpdo/ wkh pd{lpxp dqg plq0
lpxp ri wkrvh fkrlfhv zloo dovr eh rswlpdo1 Wkxv/ li zh pdnh d ehkdylrudo dvvxps0
wlrq wkdw hlwkhu wkh pd{lpxp ru wkh plqlpxp ri wkh vhw ri rswlpdo fkrlfhv lv
dozd|v fkrvhq/ zh zloo eh ghvfulelqj d zhoo0gh�qhg ixqfwlrq wkdw dfwxdoo| grhv gh0
vfuleh dq rswlpdo vwudwhj|1 Khuh zh zloo pdnh wkh dvvxpswlrq wkdw frxsohv fkrrvh
wkh plqlpxp ri dq| htxdoo| dwwudfwlyh lqyhvwphqw ghflvlrqv/ uhfrjql}lqj wkdw rxu
txdolwdwlyh uhvxowv zrxog qrw fkdqjh dw doo li zh dvvxphg wkh| fkrvh wkh pd{lpxp
lqvwhdg1 Wkh pdlq dgydqwdjh ri ehlqj vr frqfuhwh lv wkdw lw vlpso| doorzv xv wr glv0
fxvv wkh qhz ohyho ri lqyhvwphqw dv d vshfl�f qxpehu/ zlwkrxw kdylqj wr pdlqwdlq
pruh fxpehuvrph odqjxdjh wkdw ehwwhu uh hfwv wkh srvvlelolw| ri lqgl�huhqfh1

Fruroodu| 5 wkxv lqglfdwhv wkdw wkh rswlpdo lqyhvwphqw fkrlfh zloo eh dq lq0
fuhdvlqj ixqfwlrq ri erwk frpsdwlelolw| dqg sdvw lqyhvwphqwv1 Lw wkxv lpsolhv wkh
iroorzlqj=

� Sdlulqjv ri vlqjoh shuvrqv wkdw irup xqlrqv duh ri ehwwhu txdolw| wkdq wkrvh
zklfk gr qrw1
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Iljxuh 4= Pruh frpsdwleoh frxsohv fkrrvh juhdwhu ohyhov ri frpplwphqw1 Wklv lv
rqh +exw qrw wkh rqo|, vrxufh ri wkh ydoxh ixqfwlrq*v frqyh{lw|1

� Dprqj doo qhz frxsohv/ wkrvh ri ehwwhu txdolw| duh pruh olnho| wr ehjlq wkh
uhodwlrqvkls zlwk pruh ohjdo frpplwphqw�iru h{dpsoh/ dv d pduuldjh udwkhu
wkdq d frkdelwdwlrq1 Vhh Iljxuh 4 iru d gldjudp1 Vxfk frxsohv zrxog dovr
pdnh rwkhu lqyhvwphqwv +h1j1/ uhsurgxfh/ sxufkdvh surshuw| mrlqwo|/ dqg vr
iruwk, pruh udslgo|1

� Frqglwlrqdo rq uhodwlrqvkls vwdwxv dqg sdvw ihuwlolw|/ d ehwwhu txdolw| frxsoh
lv pruh olnho| lq d jlyhq wlph shulrg wr pdnh dgglwlrqdo frpplwphqwv +h1j1/
frqyhuw d frkdelwdwlrq lqwr d pduuldjh, dqg wr kdyh dgglwlrqdo fkloguhq/ dqg
lw lv ohvv olnho| wr glyrufh1 E| wkh vdph wrnhq/ orzhu txdolw| frxsohv duh pruh
olnho| wr uhgxfh wkhlu uhyhuvleoh frpplwphqwv18

� Frqglwlrqdo rq uhodwlrqvkls txdolw|/ frxsohv zlwk pruh fkloguhq ru rwkhu h{0
lvwlqj frpplwphqwv duh pruh olnho| wr irupdol}h dq lqirupdo xqlrq dqg ohvv
olnho| wr vhsdudwh1

� Vlploduo|/ frqglwlrqdo rq uhodwlrqvkls txdolw|/ pduulhg frxsohv duh pruh olnho|
wr kdyh dgglwlrqdo fkloguhq wkdq qrq0pduulhg frxsohv1

� Dffruglqjo|/ uhodwlrqvkls txdolw|/ frpplwphqw/ dqg lqyhvwphqwv +h1j1/ ihuwlo0
lw|, doo lqfuhdvh wkh h{shfwhg gxudwlrq ri d pduuldjh/ sduwlfxoduo| lq frpelqd0
wlrq zlwk rqh dqrwkhu1

8Mrkqvrq dqg Vnlqqhu +4<;9, glvfxvv zrphq*v oderu vxsso| dv d ixqfwlrq ri uhodwlrqvkls txdolw|1
Dujxlqj wkdw vshfldol}lqj lq krxvhkrog surgxfwlrq lv dq lqyhvwphqw lq d uhodwlrqvkls +ehfdxvh lw
surprwhv wkh uhodwlrqvkls dw wkh h{shqvh ri dq lqglylgxdo*v fduhhu,/ wkh| suhglfw wkdw ohvv vsh0
fldol}dwlrq zloo rffxu zkhq pduuldjhv wxuq vrxu1 Wkh| �qg hpslulfdoo| wkdw zrphq lqfuhdvh wkhlu
oderu vxsso| lq dgydqfh ri glyrufh1



Jlyhq wkh jhqhudolw| ri wkh prgho wkdw |lhoghg wkhvh suhglfwlrqv/ lw lv shukdsv qrw
yhu| vxusulvlqj wkdw doo ri wkhp duh frqvlvwhqw zlwk wkh dydlodeoh hpslulfdo hylghqfh1
Lq wkh sdvw/ pdq| shrsoh dwwulexwhg wkhvh gl�huhqfhv lq ehkdylru wr gl�huhqfhv lq
wdvwhv/ dujxlqj/ iru h{dpsoh/ wkdw shuvrqv lq uhodwlrqvklsv ri srru txdolw| fkrrvh
frkdelwdwlrq duh riwhq vrfldo plv�wv ri rqh ydulhw| ru dqrwkhu/ dqg wkh| duh pruh
olnho| wr frkdelw ehfdxvh wkh| kdyh d uhodwlyho| vwurqj wdvwh iru frkdelwdwlrq1 Zh
duh vd|lqj khuh wkdw li vrfldo plv�wv duh pruh dsw wr fkrrvh frkdelwdwlrq/ lw lv
ehfdxvh wkhlu uhodwlrqvklsv |lhog orzhu ehqh�wv wkdq wkh uhodwlrqvklsv ri rwkhuv/
zklfk pdnhv vhqvh lq oljkw ri wkh dujxphqw wkdw lqglylgxdov zkr gr qrw pdwfk
xs zhoo zlwk wkhlu shhuv zrxog vhhp ohvv olnho| wr pdwfk xs zhoo zlwk d srwhqwldo
sduwqhu hlwkhu1 Pruh jhqhudoo|/ zkdw wklv dqdo|vlv vkrzv lv wkdw zh qhhg qrw uho|
xsrq k|srwkhvl}hg sv|fkrorjlfdo gl�huhqfhv wr h{sodlq wkh sdwwhuq ri ehkdylru zh
vhh/ vlqfh wkrvh sdwwhuqv hphujh gluhfwo| iurp wkh whfkqrorj| ri frpplwphqw lwvhoi1

515 Dq Dvlgh derxw H{fhvvlyh Rswlplvp ru Shvvlplvp

Lw lv dovr whpswlqj wr fodlp wkdw wkhvh suhglfwlrqv dovr dffrug zlwk rxu lqwxlwlrq1
Wkh vwdwhphqw lv suredeo| wuxh iru vrph lq wkh dxglhqfh uhdglqj wkh sdshu/ exw
wkdw lv ohvv fohdu iru wkh srsxodwlrq dw odujh/ pxfk ri zklfk dsshduv wr ylhz pdq|
ri wkhvh ghflvlrqv dv wkh uhvxow ri �plvwdnhv� rq ehkdoi ri frxsohv1 Pxfk ri wkh
ukhwrulf derxw glyrufh wdnhv wklv irup= vrph dujxh wkdw glyrufh +dqg/ vlploduo|/
frkdelwdwlrq, lv hylghqfh wkdw lqglylgxdov dqg frxsohv idlo wr uhfrjql}h wkh ehqh�wv
surylghg e| irupdo pduuldjh/ zkloh rwkhuv flwh glyrufh dv hylghqfh wkdw frxsohv
ryhuhvwlpdwhg wkh ehqh�wv ri pduuldjh lq wkh �uvw sodfh1 \hw khuh zh kdyh vdlg
qrwklqj derxw xqghu0 ru ryhuhvwlpdwlqj ehqh�wv/ frvwv/ ru suredelolwlhv/ dqg |hw zh
vwloo vhh wkh srwhqwldo iru glyrufh dqg d zlgh udqjh ri rwkhu ehkdylruv1

Wkdw vdlg/ wkh prgho kdv vrphwklqj lq frpprq zlwk erwk wkhrulhv1 Dv wkrvh rq
wkh uljkw dujxh/ pduuldjh lq wklv prgho grhv surylgh pruh ehqh�wv wkdq frkdelwdwlrq
ru fdvxdo gdwlqj/ pduuldjhv duh ohvv dsw wr glvvroyh wkdq frkdelwdwlrqv/ dqg hqglqj
wkhp lv frvwo|1 Krzhyhu/ wkhvh ihdwxuhv gr qrw qhfhvvdulo| phdq wkdw glyrufh lv
dozd|v vxerswlpdo1 Wkrxjk pduuldjh lwvhoi grhv surylgh ehqh�wv/ glyrufh fdq rffxu
zkhq d frxsoh lv qr orqjhu vx!flhqwo| frpsdwleoh wr vxvwdlq wkh uhodwlrqvkls1 Lq
vxfk d fdvh/ wkh idfw wkdw wkh uhodwlrqvkls hqghg/ shu vh/ grhv pdnh wkh frxsoh zruvh
r��exw wkh| duh vwloo rq wkh qhw ehwwhu r� ehfdxvh wkh| zhuh vr lqfrpsdwleoh zlwk
wkhlu sduwqhu1 Lq d vhqvh/ wklv lv dnlq wkh phvvdjh ri wkrvh rq wkh ohiw/ zkr fodlp wkdw
glyrufhv rffxu ehfdxvh wkh| lv suhihudeoh wr frqwlqxlqj d plvhudeoh uhodwlrqvkls1 \hw
lw lv qrw wkh lqvwlwxwlrq ri pduuldjh lwvhoi wkdw zuhfnv wkh uhodwlrqvkls dqg pdnhv
shrsoh plvhudeoh/ exw udwkhu wkh srru txdolw| ri wkh uhodwlrqvkls lwvhoi/ zklfk pd|
qrw kdyh ehhq wkh fdvh lq wkh sdvw1

Vlploduo|/ frkdelwdqwv khuh gr uhdol}h wkdw pduuldjh zrxog jlyh wkhp ehwwhu
ehqh�wv qrz dqg zrxog jlyh wkhp lqfhqwlyhv wr pdnh dgglwlrqdo lqyhvwphqwv wkdw
zrxog jlyh wkh frxsoh d ehwwhu fkdqfh ri vxuylylqj1 Qhyhuwkhohvv/ wkhlu fxuuhqwo| orz
ohyho ri frpsdwlelolw| pdnhv wkhp ihdu wkdw wkh uhodwlrqvkls zloo hyhqwxdoo| glvvroyh/
lq zklfk fdvh wkh| zrxog eh zruvh r� iru kdylqj pdgh dgglwlrqdo frpplwphqwv
qrz1

Wkdw vdlg/ wkhuh lv qr uhdvrq zkdwvrhyhu wkdw zh frxog qrw uhlqwhusuhw wkh prgho
khuh wr lqfoxgh plvlqirupdwlrq�iru lqvwdqfh/ d suh0lqyhvwphqw ryhu0 ru xqghuhvwl0
pdwh ri wkh pdujlqdo sd|r� ru frvwv dvvrfldwhg zlwk pdnlqj dgglwlrqdo lqyhvwphqwv/
iroorzhg e| d wuxh frvw ru ehqh�w wkdw hphujhv diwhu wkh lqyhvwphqw ghflvlrqv duh
pdgh1 Wkh rxwfrph ri vxfk d prgho zrxog eh txdqwlwdwlyho| gl�huhqw iurp wkh
lqwhusuhwdwlrq vwuhvvhg deryh/ exw qrw txdolwdwlyho|1 Iru lqvwdqfh/ wkhuh zrxog eh
wzr nlqgv ri shrsoh zkr pduu|/ wkrvh zkr duh txlwh frpsdwleoh dqg wkrvh zkr
ryhuhvwlpdwh wkh pdujlqdo ehqh�w ri wkh pduuldjh frpplwphqw1 Wkrvh zkr ryhuhv0
wlpdwhg wkhvh ehqh�wv zrxog wkhq eh pruh dsw wr pdnh lqlwldo lqyhvwphqwv lq wkh



uhodwlrqvkls/ exw frpsduhg wr rwkhu frxsohv pdnlqj wkh vdph ohyho ri lqyhvwphqw/
wkh| zrxog eh pruh dsw wr glyrufh1 Vlploduo|/ wkrvh xqghuhvwlpdwlqj wkh ehqh�wv ri
pduuldjh zrxog eh ohvv olnho| wr pduu| lq wkh �uvw sodfh/ shukdsv fkrrvlqj lqvwhdg
wr frkdelw1 Zlwk d orzhu ghjuhh ri frpplwphqw dqg d pruh shvvlplvwlf ylhz ri
wkh ixwxuh ri wkh uhodwlrqvkls/ vxfk d frxsoh zrxog lqyhvw ohvv lq wkh uhodwlrqvkls/
pdnlqj lw ohvv olnho| wr vxuylyh wkdq lw zrxog eh kdg lwv lqlwldo lpsuhvvlrq ehhq
fruuhfw1 Qhyhuwkhohvv/ lqvridu dv frpplwphqwv duh pdgh/ wkh| duh olnho| wr |lhog
ehqh�wv h{fhhglqj zkdw kdg ehhq h{shfwhg/ vr shvvlplvwlf frxsohv zrxog eh pruh
dsw wr eh vxusulvhg dw krz zhoo wkhlu uhodwlrqvklsv zrunhg rxw�hyhq wkrxjk wkrvh
uhodwlrqvklsv frxog kdyh zrunhg rxw hyhq ehwwhu kdg wkh frxsoh*v lqlwldo lpsuhvvlrq
ehhq pruh dffxudwh1

Qrqh ri wklv lv phdqw wr vxjjhvw wkdw vwrulhv edvhg rq �plvwdnhv� vkrxog eh
ylhzhg dv hvshfldoo| dwwudfwlyh1 Dv wkh sdudjudskv deryh vxjjhvw/ wkh lpsolfd0
wlrqv ri wkh prgho gr qrw uhtxluh xv wr eholhyh lq lqfruuhfw eholhiv derxw ehqh�wv
dqg frvwv1 Lw lv dovr d olwwoh kdug wr vzdoorz wkh lghd wkdw wkh vdph plvwdnhv duh
pdgh uhshdwhgo|�lw lv qrw dv li pduuldjh/ glyrufh/ dqg frkdelwdwlrq duh xqfrp0
prq dprqjvw wkh uhodwlyhv dqg shhuv ri prvw shrsoh lq vrflhw|1 Qru lv wkhuh pxfk
krsh ri hpslulfdoo| glvwlqjxlvklqj d prgho edvhg rq plvwdnhv iurp rqh edvhg rq
ghflvlrqv xqghu jrrg lqirupdwlrq/ sduwlfxoduo| jlyhq wkdw pdq| idfwruv d�hfwlqj
frxsohv* frpsdwlelolw| zlwk rqh dqrwkhu duh zhoo eh|rqg wkh vwdwlvwlfldq*v uhdfk1
Ilqdoo|/ prvw ri wkh sxeolf srolflhv lq txhvwlrq gr qrw vhhn wr hgxfdwh shrsoh derxw
wkh ehqh�wv dqg frvwv ri gl�huhqw w|shv ri uhodwlrqvklsv vr pxfk dv wkh| dwwhpsw wr
fkdqjh wkrvh ehqh�wv dqg frvwv1

Qhyhuwkhohvv/ wkrvh uhdghuv lqwhqw rq ylhzlqj wkhvh lvvxhv lq whupv ri plvwdnhq
eholhiv fdq wdnh khduw lq wkh idfw wkdw wkhlu lghdv �w uhdvrqdeo| zhoo lqwr wklv iudph0
zrun dqg |lhog txdolwdwlyho| vlplodu suhglfwlrqv1 Hyhq wkh srolf| dqdo|vhv wkdw
iroorz zloo qrw ghshqg rq wkh fruuhfwqhvv ri frxsohv* eholhiv/ h{fhsw lqvridu dv wkh
frxsohv fruuhfwo| uhfrjql}h wkh gluhfwlrq +exw qrw qhfhvvdulo| wkh pdjqlwxgh, ri wkh
fkdqjh lq wkh dwwudfwlyhqhvv ri gl�huhqw ohyhov ri frpplwphqw jhqhudwhg e| sduwlf0
xodu srolflhv1
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Qrz wkdw zh kdyh hvwdeolvkhg wkdw lqyhvwphqwv dqg frpplwphqw pryh lq wdqghp/
zh zloo irfxv mxvw rq frpplwphqwv/ ehdulqj lq plqg wkdw lqyhvwphqwv zloo uhvsrqg
vlploduo|1 Wklv irfxv lv mxvwl�hg sulpdulo| e| wkh idfw wkdw frpplwphqwv duh wkh prvw
qdwxudo dvshfwv ri uhodwlrqvklsv wr revhuyh/ dv zhoo dv wkh hdvlhvw1 Ixuwkhupruh/ wkh
sursrvhg idplo| srolflhv zh zloo h{dplqh lq wkh qh{w vhfwlrq duh sulpdulo| ghvljqhg
wr dowhu hlwkhu wkh w|shv ri frpplwphqwv wkdw lqglylgxdov duh doorzhg wr pdnh ru
wkh uhodwlyh dwwudfwlyhqhvv ri wkrvh gl�huhqw w|shv ri frpplwphqwv1

Wklv irfxv zloo dovr hqdeoh xv wr prgli| rxu prgho wr uh hfw dq rgg vw|ol}hg
idfw derxw frpplwphqw wkdw lv qrw dozd|v dssolfdeoh wr rwkhu irupv ri lqyhvwphqw=
frxsohv doprvw qhyhu uhgxfh wkhlu ohyho ri frpplwphqw xqohvv wkh| dfwxdoo| hqg wkh
uhodwlrqvkls1 Lw lv h{wuhpho| xqxvxdo/ iru lqvwdqfh/ iru d pduulhg frxsoh wr glyrufh
iru wkh sxusrvh ri frkdelwlqj/ vdyh iru d ihz rgg fdvhv lq zklfk +frqwudu| wr rxu
dvvxpswlrqv deryh, irupdol}lqj wkh uhodwlrqvkls dfwxdoo| orzhuv lwv sd|r� wr wkh
frxsoh1 Wklv pljkw kdsshq/ iru lqvwdqfh/ li rqh sduwqhu lv �qdqfldoo| luuhvsrqvleoh/
lq zklfk fdvh pduuldjh zrxog mhrsdugl}h wkh lqfrph ri wkh rwkhu sduwqhu dv zhoo19

Dv lw wxuqv rxw/ e| lpsrvlqj d ihz pruh uhvwulfwlrqv rq wkh frvw ixqfwlrq f/ zh fdq

9Dqrwkhu srvvlelolw| lv h{hpsol�hg e| d idprxv fdvh lqyroylqj srs pxvlf lfrq Sulqfh dqg klv
zlih/ zkr glyrufhg exw frqwlqxhg olylqj wrjhwkhu lq dq dssduhqwo| frrshudwlyh idvklrq1 Lq wkhlu
fdvh/ wkh prwlyh iru wkh fkdqjh lq vwdwxv zdv vdlg wr eh d vxgghq h{wuhph sklorvrsklfdo rssrvlwlrq
wr orqj whup frpplwphqwv wkdw durvh iurp dq rqjrlqj glvsxwh zlwk d uhfrug frpsdq| zlwk zklfk
wkh duwlvw kdg vljqhg d orqj whup frqwudfw1



suhglfw wkdw frpplwphqw grhv qrw ghfuhdvh xqwlo wkh uhodwlrqvkls hqgv1 Vshfl�fdoo|/
vxssrvh wkdw lw lv gh�qhg dv iroorzv=

f+L> L 3, @

;?
=

n+L, L 3 ? L
3 L 3 @ L

t+L> L 3, L 3 A L
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zkhuh n lv vwulfwo| lqfuhdvlqj/ t lv vxeprgxodu dqg lqfuhdvlqj +srvvleo| zhdno|, lq
lwv vhfrqg dujxphqw/ dqg n+L, � t+3> L, iru doo L1

Vwudqjh dv wklv ixqfwlrq pd| dsshdu/ lw lv dfwxdoo| d idluo| uhdvrqdeoh vshfl�fd0
wlrq iru wkh frvwv ri vzlwfklqj iurp rqh w|sh ri uhodwlrqvkls wr dqrwkhu1 Wkrvh zkr
gr qrw vzlwfk sd| qr frvwv1 Wkrvh vzlwfklqj wr ohvv frpplwwhg irup ri uhodwlrq0
vkls sd| d �{hg frvw iru euhdnlqj wkh frpplwphqw1 Phdqzkloh/ wkrvh lqfuhdvlqj
wkhlu ohyho ri frpplwphqw frqwlqxh wr sd| d frvw iru pdnlqj wkh qhz frpplwphqwv
zklfk lv dw ohdvw zhdno| lqfuhdvlqj lq wkh qhz ohyho ri frpplwphqw/ doehlw srvvleo|
ohvv vwhhso| iru wkrvh zlwk kljkhu lqlwldo ohyhov ri frpplwphqw1 Wkh frqglwlrq wkdw
n+L, � t+3> L, vlpso| phdqv wkdw lw lv pruh frvwo| wr whuplqdwh d frpplwphqw wkdq
lw lv wr hqwhu lw lq wkh �uvw sodfh1

Lw lv vwudljkwiruzdug wr yhuli| wkdw wkh vshfl�fdwlrq ri f lq Htxdwlrq 4 frqwlqxhv
wr eh vxeprgxodu1 Wkh iroorzlqj uhvxow lv dovr idluo| hdv| wr hvwdeolvk +vhh wkh
Dsshqgl{ iru surri,=

Sursrvlwlrq 6 Li wkh frvw ri vzlwfklqj iurp rqh w|sh ri frpplwphqw L wr dqrwkhu
L 3 lv jlyhq e| Htxdwlrq 4/ wkhq frxsohv qhyhu �qg lw rswlpdo wr orzhu wkhlu ohyho ri
frpplwphqw zlwkrxw hqglqj wkh uhodwlrqvkls1

Wklv uhvxow lv vrphzkdw lqwhuhvwlqj lq wkdw lw ghprqvwudwhv wkdw wkh revhuyhg
sdwwhuq ri qrq0ghfuhdvlqj frpplwphqwv +h{fhsw zkhq uhodwlrqvklsv hqg hqwluho|, lv
wkh qdwxudo rxwfrph ri d prgho wkdw uhpdlqv txlwh jhqhudo1 Ri frxuvh/ zh frxog
kdyh rewdlqhg wkh vdph suhglfwlrqv vlpso| e| sxwwlqj uhvwulfwlrqv rq ��vshfl�fdoo|/
ghq|lqj frxsohv wkh uljkw wr orzhu wkhlu ohyho ri frpplwphqw zlwkrxw vhsdudwlqj
hqwluho|�exw wklv zrxog vhhp d qdwxudo ghvfulswlrq ri wkh frvwv dqg rswlrqv frxsohv
dfwxdoo| idfh1

Hlwkhu zd|/ uhjdugohvv ri krz zh uxoh rxw wkh hpslulfdoo| luuhohydqw wudqvlwlrqv
iurp pruh0 wr ohvv0frpplwwhg uhodwlrqvklsv/ grlqj vr zloo eh txlwh khosixo iru wkh
srolf| dqdo|vhv wkdw iroorz lq wkh qh{w vhfwlrq1
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vwlwxwlrqv

Zh qrz wxuq wr wkh wdvn ri dqdo|}lqj srolflhv wkdw dowhu wkh uhodwlyh dwwudfwlyhqhvv
ri gl�huhqw ohyhov ri frpplwphqw1 Wkh �uvw rughu ri exvlqhvv khuh zloo eh wr rxwolqh
vrph jhqhudo sulqflsohv derxw wkh h�hfwv ri vxfk srolflhv1 Wkhq/ lq wkh qh{w vhfwlrq ri
wklv sdshu/ zh zloo dsso| jhqhudo ohvvrqv ohduqhg khuh wr vhyhudo uhdol}hg ru sursrvhg
uhirupv wr wkh ohjdo vwdwxv ri wkh idplo|/ lqfoxglqj wkrvh wr udlvh ru orzhu wkh frvwv ri
glyrufh ru hqwu| lqwr pduuldjh/ wkrvh wr udlvh wkh pdujlqdo ehqh�w ri frpplwphqwv/
dqg wkrvh wkdw fuhdwh qhz w|shv ri frpplwphqw1

Wkh vwudwhj| xvhg khuh zloo eh wr sursrvh d srolf| fkdqjh wkdw d�hfwv wkh
pdujlqdo ehqh�w ru frvw ri rqo| rqh sduwlfxodu ohyho ri frpplwphqw/ wkhq h{soruh
wkh zd|v lq zklfk wkdw fkdqjh d�hfwv wkh uhodwlyh dwwudfwlyhqhvv ri rwkhu ohyhov ri
frpplwphqw1 Wkhuh duh wkuhh pdlq zd|v lq zklfk d sduwlfxodu w|sh ri uhodwlrq0
vkls fdq eh pdgh pruh dwwudfwlyh= zh frxog udlvh wkh pdujlqdo ehqh�w dvvrfldwhg
zlwk wkdw ohyho ri frpplwphqw/ orzhu wkh pdujlqdo frvw ri hqwhulqj wkdw w|sh ri
uhodwlrqvkls/ ru orzhu wkh frvw ri hqglqj wkdw w|sh ri uhodwlrqvkls1



H{dpsohv ri hdfk ri wkhvh phwkrgv h{lvw dprqj wkh phqwlrqv e| wkrvh vhhnlqj
wr pdnh pduuldjh uhodwlyho| pruh dwwudfwlyh wkdq frkdelwdwlrq1 Sursrvdov wr fuhdwh
d wd{ frgh pruh idyrudeoh wr pduulhg frxsohv zrxog lqfuhdvh wkh pdujlqdo ehqh�w ri
ehlqj pduulhg/ zkloh sodqv wr uhgxfh wkh frvw ri d pduuldjh olfhqvh ru vwuhdpolqh wkh
surfhgxuh iru pduuldjh zrxog orzhu wkh frvw ri pduu|lqj1 Qr idxow glyrufh odzv fdq
pdnh pduuldjh pruh dwwudfwlyh e| uhgxflqj wkh frvw ri glyrufh/ wkhuhe| orzhulqj
wkh ulvn lqyroyhg lq pduuldjh1 Vwloo rwkhu sursrvdov zrun e| pdnlqj qrqpdulwdo
frkdelwdwlrq ohvv dwwudfwlyh/ hlwkhu e| orzhulqj wkh ehqh�wv ri frkdelwdwlrq +iru
lqvwdqfh/ wkh rog odzv surklelwlqj xqpduulhg shuvrqv iurp dftxlulqj frqwudfhswlyhv,
ru e| lqfuhdvlqj wkh frvw ri hqglqj vxfk d uhodwlrqvkls�iru lqvwdqfh/ e| pdnlqj vxfk
frxsohv uhjlvwhu wkh glvvroxwlrq ri wkhlu uhodwlrqvkls zlwk flylo dxwkrulwlhv1

Zh zloo qrw lqlwldoo| frqfhuq rxuvhoyhv zlwk wkh glvwlqfwlrqv ehwzhhq wkhvh ydul0
rxv phwkrgv ri dowhulqj wkh dsshdo ri rqh w|sh ri uhodwlrqvkls1 Hyhq vr/ wkh phwkrg
xvhg grhv pdnh d gl�huhqfh lq wkh h�hfw ri wkh srolf|1 Ljqrulqj rqo| iru wkh prphqw
wkhlu h�hfwv rq wkh uhodwlyh phulwv ri gl�huhqw w|shv ri uhodwlrqvklsv/ wkhvh phwkrgv
rshudwh dw gl�huhqw wlphv dqg rq gl�huhqw frxsohv1 Udlvlqj wkh pdujlqdo ehqh�wv
ri d sduwlfxodu w|sh ri uhodwlrqvkls vlpso| pdnhv wkdw w|sh ri uhodwlrqvkls pruh
dwwudfwlyh doo durxqg1 Suhvxpdeo| wklv zrxog uhfuxlw lqwr wkdw w|sh ri uhodwlrqvkls
erwk frxsohv zkr zrxog rwkhuzlvh kdyh pdgh ihzhu frpplwphqwv dqg frxsohv zkr
zrxog rwkhuzlvh kdyh pdgh juhdwhu frpplwphqwv/ dqg rqfh frxsohv hqwhu wkdw w|sh
ri uhodwlrqvkls wkh| zrxog dsshdu ohvv dsw erwk wr glvvroyh wkh uhodwlrqvkls dqg wr
pdnh dgglwlrqdo frpplwphqwv1 Rq wkh rwkhu kdqg/ uhgxflqj wkh frvw ri hqwhulqj
d uhodwlrqvkls orzhuv wkh eduulhu iru hqwu|/ vr wkh sulpdu| h�hfw lv olnho| wr lqgxfh
vrph orzhu txdolw| frxsohv lqwr wkdw w|sh ri uhodwlrqvkls/ zlwk olwwoh h�hfw rq dq|
frxsoh wkdw kdv douhdg| hqwhuhg wkh uhodwlrqvkls1 Uhgxflqj wkh frvw ri whuplqdwlqj
wkh uhodwlrqvkls dovr dwwudfwv vrph ohvv frpsdwleoh frxsohv lqwr wkdw w|sh ri uhod0
wlrqvkls/ exw lw grhv vr e| pdnlqj wkhp +dv zhoo dv dq| rwkhu frxsohv douhdg| lq
wkdw w|sh ri uhodwlrqvkls, ohvv frpplwwhg wkdq ehiruh1 Rq wkh rwkhu kdqg/ uhgxflqj
wkh pdujlqdo frvw ri dgglwlrqdo frpplwphqwv lq wkh ixwxuh dwwudfwv frxsohv lqwhu0
hvwhg lq pdnlqj dgglwlrqdo frpplwphqwv/ txlwh srvvleo| lqfuhdvlqj wkh srsxodwlrq
lq wkdw w|sh ri uhodwlrqvkls sulpdulo| e| gudzlqj dzd| frxsohv zklfk zrxog kdyh
pdgh wkrvh dgglwlrqdo frpplwphqwv kdg wkh srolf| uhpdlqhg frqvwdqw1

\hw lq dgglwlrq wr wkhvh sulpdu| phfkdqlvpv/ dowhulqj wkh dwwudfwlyhqhvv ri rqh
w|sh ri uhodwlrqvkls dovr d�hfwv wkh uhodwlyh dwwudfwlyhqhvv ri rwkhu w|shv ri uhodwlrq0
vklsv ehfdxvh pdnlqj pruh ru ihzhu frpplwphqwv qrz d�hfwv wkh uhodwlyh olnholkrrg
wkdw wkh frxsoh zrxog eh deoh lq wkh ixwxuh wr sduwdnh ri wkh lqfuhdvhg ehqh�wv ri
wkh dowhuhg w|sh1 Frqvlghu/ iru h{dpsoh/ d zruog zlwk wkuhh nlqgv ri uhodwlrqvklsv/
fdoo wkhp gdwlqj/ frkdelwdwlrq/ dqg pduuldjh/ dqg wkh rswlrq wr eh vlqjoh1 Vxs0
srvh qrz wkdw gdwlqj ehfdph uhodwlyho| pruh dwwudfwlyh wkdq ehiruh/ iru zkdwhyhu
uhdvrq +h1j1/ d ghfuhdvh lq vxshuylvlrq ri gdwlqj frxsohv,1 Wkh lpphgldwh h�hfw lv
reylrxvo| wr udlvh wkh dwwudfwlyhqhvv ri gdwlqj uhodwlyh wr wkh rwkhu wkuhh rswlrqv1
Krzhyhu/ lq dgglwlrq/ vlqjohqhvv lv dovr pruh dwwudfwlyh wkdq ehiruh +wkrxjk qrw dv
pxfk dv gdwlqj lv, ehfdxvh srwhqwldo uhodwlrqvklsv pd| lqyroyh gdwlqj/ zklfk zloo eh
pruh dwwudfwlyh1 Pduulhg dqg frkdelwlqj frxsohv duh dovr kdsslhu/ exw rqo| ehfdxvh
wkhlu rssruwxqlw| frvw kdv ulvhq�wkdw lv/ ehfdxvh wkh| zloo kdyh ehwwhu dowhuqdwlyh
rswlrqv lq wkh hyhqw wkdw wkhlu uhodwlrqvklsv hqg1 Wkxv/ wkh uhodwlyh dwwudfwlyhqhvv
ri vlqjohqhvv jurzv e| pruh wkdq wkh uhodwlyh dwwudfwlyhqhvv ri hlwkhu pduuldjh ru
frkdelwdwlrq/ phdqlqj wkdw erwk w|shv ri uhodwlrqvkls duh qrz pruh olnho| wr hqg1
Dgglwlrqdoo|/ vlqfh frkdelwdwlrqv duh pruh olnho| wkdq pduuldjhv wr hqg +Sursrvlwlrq
5,/ vr wkh fkdqjh udlvhv wkh dwwudfwlyhqhvv ri frkdelwdwlrq uhodwlyh wr pduuldjh/ hyhq
dv erwk duh idoolqj uhodwlyh wr gdwlqj dqg vlqjohqhvv1

Wr vhh vxfk h�hfwv irupdoo|/ lw zloo eh xvhixo wr sodfh dgglwlrqdo uhvwulfwlrqv rq
rxu dvvxpswlrqv1 Lq hvvhqfh/ zh zloo hpsor| d frqwlqxxp ri uhodwlrqvkls w|shv/ zlwk
sd|r�v dqg frvwv gl�huhqwldeoh lq doo ri wkhlu dujxphqwv/ dqg zh zloo lqwurgxfh d qhz



sdudphwhu lqgh{lqj wkh srolf| zh zlvk wr fkdqjh1 Wklv prgl�fdwlrq lv d ghsduwxuh
iurp uhdolw|/ zkhuh glvfuhwh w|shv ri uhodwlrqvklsv zrxog vhhp pruh dssursuldwh/
exw zh gr vr lq rughu wr xvh wkh vwdqgdug wrrov ri fdofxoxv wr dqdo|}h wkh h�hfwv ri
wkh srolf| vkliw/ zklfk duh pruh xvhixo khuh ehfdxvh wkh sdudphwhu lq txhvwlrq zloo
riwhq d�hfw wkh ghflvlrq uxoh lq d qrq0prqrwrqlf idvklrq1

Irupdoo|/ dvvxph wkdw iru doo L/ �+L,qi3j lv d frpsdfw vxevhw ri UM
./ wkdw U/

n/ dqg t duh gl�huhqwldeoh lq doo dujxphqwv +iru L 3 9@ 3 lq wkh fdvh ri U,/ dqg
wkdw wkh srolf| fkdqjh udlvhv vrph sdudphwhu { wkdw pdnhv ohyhov ri frpplwphqw
pdunhg e| L 5 Lf � L ? Lf pruh dwwudfwlyh wkdq ehiruh e| d frqvwdqw dprxqw/
hlwkhu e| lqfuhdvlqj wkh sd|r� ru orzhulqj wkh frvw ri hqwhulqj wkdw uhodwlrqvkls1
Iru frqfuhwhqhvv/ vxssrvh wkdw li wkh srolf| zrunv e| lqfuhdvlqj wkh ehqh�wv ri
uhodwlrqvklsv zlwk frpplwphqw rq wkdw udqjh/ wkhq zh gh�qh
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Zh fdq pdnh reylrxv vlplodu gh�qlwlrqv iru t+L> L 3> {, dqg n+L> {, wr vwxg| wkh h�hfwv
ri srolflhv d�hfwlqj wkh frvwv ri hqwhulqj dqg h{lwlqj fhuwdlq w|shv ri uhodwlrqvklsv1
Iru whfkqlfdo uhdvrqv/ zh dovr dgg wkh iroorzlqj dvvxpswlrqv= olp
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+l1h1/ wkh plqlpxp ohyho ri lqyhvwphqw dydlodeoh wr qhz frxsohv lv ohvv wkdq Lf, / L 5
�+L, iru L � %/ �

U
I5 g�

3 � 4/ dqg J+�3, vwrfkdvwlfdoo| grplqdwhv olp
�&��+3,
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Xvlqj wklv irupxodwlrq/ zh fdq vkrz wkh iroorzlqj=

Sursrvlwlrq 7 Vxssrvh d srolf| fkdqjh udlvhv wkh dwwudfwlyhqhvv ri ohyhov ri frp0
plwphqw L vxfk wkdw Lf � L ? Lf1 Wkhq doo ri wkh iroorzlqj duh wuxh=

41 Hyhu|rqh lv sulydwho| ehwwhu r� wkdq ehiruh wkh srolf| fkdqjh1

51 Wkh zhoiduh ri frxsohv douhdg| kdylqj lqyhvwphqwv L � Lf grhv qrw ulvh dv
txlfno| dv wkdw ri vlqjoh shuvrqv1 Dffruglqjo|/ vxfk frxsohv ehfrph ohvv olnho|
wr pdnh dgglwlrqdo lqyhvwphqwv dqg pruh olnho| wr hqg wkhlu uhodwlrqvkls1

61 Frxsohv kdylqj lqyhvwphqwv L ? Lf dqg frqvlghulqj udlvlqj wkrvh lqyhvwphqwv
wr L3 � Lf zloo qrz kdyh ohvv lqfhqwlyh wkdq lq wkh sdvw1

Wkh lqwxlwlrq iru uhvxow +4, lv vwudljkwiruzdug1 +Ixoo surriv ri doo sduwv dsshdu
lq wkh Dsshqgl{1, Hyhu|rqh vwloo kdv wkh vdph rswlrqv dv ehiruh/ rqo| qrz wkhuh lv
dw ohdvw vrph vpdoo srvvlelolw| ri uhfhlylqj d kljkhu sd|r� wkdq ehiruh1 Ri frxuvh/
wklv rqo| phdqv wkdw hyhu|rqh lv ehwwhu r� sulydwho|/ vlqfh pdq| ri wkh frqfhuqv
derxw fkdqjhv lq wkh vwdelolw| ri idplolhv irfxv rq wkh vrfldo frvwv dvvrfldwhg zlwk
lqvwdelolw|1 Wkh lqwxlwlrq iru uhvxowv +5, dqg +6, duh hvvhqwldoo| wkh vdph dv iru wkh
h{dpsoh glvfxvvhg hduolhu1

Ohvv fohdu lv wkh h�hfw ri wkh srolf| fkdqjh xsrq frxsohv zlwk L ? Lf1 Wkhuh duh
wzr gl�huhqw zd|v lq zklfk vxfk frxsohv pljkw rewdlq wkh qhz pdujlqdo ehqh�wv
dvvrfldwhg zlwk wkh fkdqjh lq srolf|1 Rq rqh kdqg/ wkh frxsoh frxog uhfhlyh wkh
qhz ehqh�wv e| pdnlqj juhdwhu frpplwphqwv qrz/ ru dw ohdvw hyhqwxdoo| lq wkh
ixwxuh1 Dowhuqdwlyho|/ wkh frxsoh frxog euhdn xs dqg orrn iru qhz sduwqhuv/ zlwk

:Wkh odvw ri wkhvh dvvxpswlrqv lv shukdsv qrw dv vwurqj dv lw pljkw dsshdu/ dqg lq idfw d pxfk
zhdnhu frqglwlrq zrxog vx!fh1 Xqghu wkh sodxvleoh vshfl�fdwlrq wkdw -EZWEf�c fc 0� : SEfc 0�
nq

U
d�EZ�c f�3 �EZ�c 0�o_8 EZ�c ZWEf�� +zklfk dv 0 < f phuho| lqglfdwhv wkdw wkh lqlwldo  rz

ri ehqh�wv lv srvlwlyh iru frxsohv pdujlqdoo| zloolqj wr eh frxsohv,/ lw lv qhfhvvdulo| wuxh wkdwU
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U
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glwlrq wkdw wkh vdph zrxog eh wuxh li dq| lqfuhdvlqj ixqfwlrq zhuh vxevwlwxwhg iru �1 \hw li wklv lv
remhfwlrqdeoh/ qrwh wkdw surriv wr iroorz zloo uhtxluh rqo| wkdw wkh lqwhjudwlrq frqglwlrq krog iru
wkh vshf�f lqfuhdvlqj ixqfwlrq Y
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zkrp wkh| pljkw eh vx!flhqwo| frpsdwleoh wr pdnh wkh qhzo|0pruh0dwwudfwlyh
ohyho ri frpplwphqw rswlpdo1 Iru lqvwdqfh/ li srolflhv lqfuhdvhg wkh ehqh�wv ri ohjdo
pduuldjh/ d gdwlqj pdq dqg zrpdq pljkw fkrrvh wr pdnh juhdwhu frpplwphqwv
wrgd| lq rughu wr lqfuhdvh wkh olnholkrrg wkdw wkh| zrxog hyhqwxdoo| pduu|/ ru wkh|
pljkw ghflgh wkdw wkh| duh xqolnho| hyhu wr pduu|/ lq zklfk fdvh lw pd| eh uhodwlyho|
pruh dwwudfwlyh wkdq ehiruh wr hqg wkh uhodwlrqvkls dqg vhdufk iru qhz sduwqhuv
zlwk zkrp wkh| duh pruh frpsdwleoh1

Lq vslwh ri wkhvh frq lfwlqj lqfhqwlyhv/ dgglqj d ihz pruh dvvxpswlrqv wr rxu
prgho zloo doorz xv wr vd| vrphwklqj vxevwdqwlyh derxw zklfk frxsohv �qg lw pruh
dwwudfwlyh wr lqyhvw pruh wkdq ehiruh dqg zklfk frxsohv �qg glyrufh d pruh dwwudf0
wlyh dowhuqdwlyh1

Sursrvlwlrq 8 Dvvxph wkdw hlwkhu +D, U+�> L> L3> {, � U+�> L> L 3, . k4+L> {,/ +E,
n+L> {, @ n+L,� k4+L> {,/ ru +F, t+L> L 3> {, � t+L> L 3,� k5+L> L 3> {,/ zkhuh

k4+L> {, �

�
{
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rwkhuzlvh
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rwkhuzlvh

1

Wkhq

41 Iru hdfk fdvh deryh/ iru frxsohv zlwk xqd�hfwhg ohyhov ri L +L @5 ^Lf> Lf`,/
wkh vwdqgdugv iru pdlqwdlqlqj wkh uhodwlrqvkls iru dqrwkhu shulrg duh udlvhg
+pdnlqj glyrufh pruh olnho|,1

51 Iru fdvhv +E, dqg +F, deryh/ Sduw 4 lv wuxh iru doo frxsohv/ zkhwkhu ru qrw
wkhlu fxuuhqw ohyho ri frpplwphqw lv gluhfwo| d�hfwhg e| wkh srolf| fkdqjh1

61 Wkh rswlpdo qhz ohyho ri lqyhvwphqw L� hlwkhu ghfuhdvhv ru ulvhv wr vrph L 5
^Lf> L

f`> li wkh odwwhu rffxuv dw +�4> L4,/ wkhq lw grhv iru doo +�5> L5, � +�4> L4,
vxfk wkdw L�+�5> L5, � Lf1

Wkh lqwxlwlrq iru Sursrvlwlrq 8 lv dv iroorzv1 Fdvh +D, fruuhvsrqgv wr lqfuhdvlqj
wkh  rz ri ehqh�wv dvvrfldwhg zlwk vrph ohyho ri frpplwphqw/ fdvh +E, wr ghfuhdvlqj
wkh frvw ri hqglqj d uhodwlrqvkls kdylqj vrph sduwlfxodu ohyho ri sdvw frpplwphqw/
dqg fdvh +F, wr ghfuhdvlqj wkh frvw ri hqwhulqj d sduwlfxodu w|sh ri uhodwlrqvkls1
Qrz frqvlghu d frxsoh rq wkh pdujlq ehwzhhq vwd|lqj wrjhwkhu dqg vsolwwlqj zlwk
L ? Lf1 Vxfk d frxsoh zloo qrw zlvk wr lqfuhdvh lwv ohyho ri lqyhvwphqw/ vr wkhuh lv qr
fkdqfh wkdw wkh srolf| fkdqjh zrxog lqfuhdvh wkh frxsoh*v sd|r� hlwkhu wklv shulrg
ru qh{w1 Lq dgglwlrq/ wkh phpehuv ri wkh frxsoh duh pruh olnho| wr �qg sduwqhuv zlwk
zkrp wkh| zrxog rswlpdoo| fkrrvh wkh lpsuryhg ohyho ri frpplwphqw e| vsolwwlqj
xs dqg vhdufklqj iru qhz sduwqhuv wkdq e| vwd|lqj wrjhwkhu1; Dffruglqjo|/ wkh
srolf| vkliw udlvhv wkh ydoxh ri wkh rswlrq wr vhsdudwh pruh wkdq wkdw ri wkh rswlrq
wr vwd| wrjhwkhu1 Wklv zrxog hyhq eh wuxh iru frxsohv douhdg| kdylqj L 5 ^Lf> L

f`
xqghu fdvhv +E, dqg +F,> lq +E,/ wkh srolf| h{solflwo| orzhuv wkh frvw ri vsolwwlqj
xs/ zkloh lq +F, d frxsoh douhdg| kdylqj L 5 ^Lf> Lf` kdv douhdg| sdlg wkh hqwu|
frvw d�hfwhg e| wkh fkdqjh lq srolf|1 +Frqyhuvho|/ lq fdvh +D,/ vxfk d frxsoh zloo
qrw kdyh dq dgglwlrqdo ehqh�w iru vwd|lqj wrjhwkhu1, Lq dgglwlrq/ wkh kljkhu ulvn ri
vhsdudwlrq orzhuv wkh lqfhqwlyh wr lqyhvw lq h{lvwlqj uhodwlrqvklsv1 Zhljklqj djdlqvw
wkh lqfuhdvhg ulvnv duh wkh qhz ehqh�wv +ru orzhu frvwv, dvvrfldwhg zlwk wkh qhz

;Wklv lv gxh wr wkh vwrfkdvwlf grplqdqfh ri C ryhu 8 Euc ZWEf��/ zklfk lq wxuq lpsolhv wkdw C
vwrfkdvwlfdoo| grplqdwhv 8 Euc ZWEU�� iru doo U 1



srolf|1 Wkh ulvnv duh prvw uhohydqw iru frxsohv fxuuhqwo| frqvlghulqj vhsdudwlrq
prvw vhulrxvo|/ zkloh wkh ehqh�wv duh prvw uhohydqw iru frxsohv zkr zrxog kdyh
frqvlghuhg prvw vhulrxvo| d ohyho ri frpplwphqw vlplodu wr wkrvh d�hfwhg e| wkh
fkdqjh lq srolf|1

Sursrvlwlrqv 7 dqg 8 whoo xv txlwh d elw derxw wkh h�hfwv ri srolflhv wkdw fkdqjh
wkh uhodwlyh dwwudfwlyhqhvv ri gl�huhqw w|shv ri uhodwlrqvklsv1 Pdq| sursrvhg uh0
irupv/ krzhyhu/ lqyroyh dgglqj qhz w|shv ri uhodwlrqvklsv�iru lqvwdqfh/ wkh �fryhqdqw
pduuldjhv� hvwdeolvkhg lq Orxlvldqd dqg Dul}rqd dqg wkh �flylo vrolgdulw| sdfwv�
dydlodeoh lq Iudqfh1 Iruwxqdwho| iru xv/ fuhdwlqj qhz w|shv ri uhodwlrqvklsv fdq eh
dowhuqdwlyho| ghvfulehg dv udlvlqj wkh uhodwlyh dwwudfwlyhqhvv ri wkrvh w|shv iurp dq
lqlwldo ohyho vr orz wkdw qr rqh fkrvh wkhp1 Wkxv/ Sursrvlwlrq 7 lv uhohydqw lq wkhvh
fdvhv dv zhoo1

Ehiruh prylqj rq wr pruh frqfuhwh srolf| dssolfdwlrqv/ zh vwrs wr srlqw rxw rqh
pruh jhqhudo sulqflsoh wkdw vkrxog jxlgh srolf|pdnhuv= wkrvh frxsohv dowhulqj wkhlu
ehkdylru lq uhvsrqvh wr d fkdqjh lq wkh ohjdo uhjlph zloo eh frxsohv rqo| pdujlqdoo|
dwwdfkhg wr d jlyhq w|sh ri uhodwlrqvkls1 Lq rqh vhqvh/ wklv lv doprvw wdxwrorjlfdo�ri
frxuvh wkrvh shrsoh rq wkh pdujlq zloo eh wkrvh prvw dsw wr fkdqjh wkhlu ehkdylru1
Qhyhuwkhohvv/ lq vslwh ri krz reylrxv wklv srlqw pd| vhhp/ lw riwhq srlqwv wr olplwv
rq wkh h�hfwlyhqhvv ri srolflhv1 Iru lqvwdqfh/ d srolf| wkdw uhfuxlwv frkdelwdqwv lqwr
pduuldjh vxffhhgv rqo| lq dgglqj frxsohv zkr duh pdujlqdoo| zloolqj wr eh pduulhg1
Vxfk frxsohv duh suhvxpdeo| pruh olnho| wr vsolw wkdq rwkhu pduulhg frxsohv +wkrxjk
pruh olnho| wr uhpdlq wrjhwkhu wkdq zkhq wkh| zhuh frkdelwlqj/ dv shu Sursrvlwlrq
5,/ vr vrph idqv ri pduuldjh pd| vhh wklv dv vrphwklqj ri d s|uuklf ylfwru|�
pruh frxsohv duh pduu|lqj/ dqg wkh djjuhjdwh udwh ri vhsdudwlrq dprqj doo frxsohv
zrxog eh orzhu/ exw wkhvh jdlqv zrxog frph dw wkh h{shqvh ri lqfuhdvlqj wkh udwh
ri ohjdo glyrufh1 Zkhwkhu rqh ylhzv wklv idyrudeo| ru qrw/ lw vkrxog eh fohdu wkdw
wkh pdujlqdo qdwxuh ri frxsohv fkdqjlqj wkhlu ehkdylru zloo riwhq sxw frpshwlqj
jrdov dw rggv zlwk rqh dqrwkhu1 Frqvhtxhqwo|/ rqh ri wkh prvw lpsruwdqw ohvvrqv
wr wdnh iurp srolf| dqdo|vhv wr iroorz lv wkh lpsruwdqfh ri kdylqj fohduo| gh�qhg
suhihuhqfhv ryhu wkh pdq| frqfhlydeoh jrdov zh pljkw kdyh1

6 Srolf| Frpsdulvrqv

614 Dowhulqj wkh Frvw ri Glyrufh

Shukdsv wkh prvw zlgho| glvfxvvhg srolf| sursrvdo uhjduglqj wkh idplo| lv wkh uh0
irup ri glyrufh odzv1 Pdq| lq wkh X1V1 dgyrfdwh vwulfwhu glyrufh odzv/ lq vrph
fdvhv ehfdxvh wkh| eholhyh wkh jurzwk glyrufh ehwzhhq 4<9804<;3 zdv fdxvhg e| wkh
lqvwlwxwlrq ri qr0idxow glyrufh odzv1 +Hduo| hpslulfdo zrun e| Eurho0Sodwhulv +4<94,/
krzhyhu/ irxqg wkdw wkh wuhqg wrzdug pruh ohqlhqw glyrufh odzv zdv fdxvhg e| dq
lqfuhdvhg ghpdqg iru glyrufh/ udwkhu wkdq wkh pruh frpprqo| dvvxphg frqyhuvh1,
Sursrvhg fkdqjhv lqfoxgh pdqgdwlqj frxqvholqj iru glyruflqj frxsohv/ lqfuhdvlqj
wkh ohjdo uhtxluhphqwv ri frxsohv vhhnlqj d glyrufh/ dqg lpsrvlqj uhvwulfwlrqv rq
wkh pljudwlrq ri glyrufhg sduhqwv1

Vlqfh wkh pdmrulw| ri frvwv dvvrfldwhg zlwk glyrufh duh suhvxpdeo| vrfldo dqg
sv|fkrorjlfdo lq qdwxuh/ dqg wkxv qrw hdvlo| phdvxuhg/ lw lv qrw fohdu zkhwkhu dq| ri
wkhvh phdvxuhv zrxog pdun d pdmru lqfuhdvh lq wkh frvw ri glyrufh1 Wkdw vdlg/ shrsoh
sursrvlqj wkhvh uhirupv vhhp wr wklqn wkdw wkh| zrxog kdyh d phdqlqjixo h�hfw rq
ehkdylru/ vr ohw xv surfhhg xqghu wkdw dvvxpswlrq wr lqyhvwljdwh wkh txdolwdwlyh
h�hfwv ri vxfk d uhirup1

Iru frxsohv douhdg| ohjdoo| pduulhg/ wkh lqfuhdvhg frvw ri glyrufh zrxog reyl0
rxvo| vhuyh wr ghfuhdvh wkh lqflghqfh ri glyrufh/ dqg wkh ghfuhdvh lq wkh glyrufh
udwh zrxog eh ixuwkhu h{dfhuedwhg e| vrph lqfuhdvhv lq uhodwlrqvkls0vshfl�f lq0



yhvwphqwv1 Krzhyhu/ iru frxsohv qrw douhdg| pduulhg/ wkh lqfuhdvhg frvw pdnhv
pduuldjh d ulvnlhu sursrvlwlrq/ vr wkh| zrxog eh ohvv olnho| wr frpplw wr pduuldjh lq
wkh �uvw sodfh1 Wkh h�hfw ri wkh srolf| xsrq wkh glvwulexwlrq ri vxe0pdulwdo ohyhov ri
frpplwphqw lv qrw hqwluho| fohdu/ wkrxjk wkhuh zloo olnho| eh dw ohdvw vrph  ljkw wr
uhodwlrqvklsv lqyroylqj ohvv frpplwphqw +h1j1/ vrph frxsohv pd| ghflgh qrw wr pryh
lq wrjhwkhu lq wkh �uvw sodfh,1 Doo ri wkh frxsohv fkrrvlqj ohvv frpplwphqw wkdq
wkh| rwkhuzlvh pljkw zrxog wkhq pdnh ihzhu uhodwlrqvkls vshfl�f lqyhvwphqwv/ dqg
wkrvh uhodwlrqvklsv zrxog eh lqfuhdvlqjo| olnho| wr hqg lq vhsdudwlrq1 Wkxv/ hyhq
wkrxjk wkh glyrufh udwh dprqj pduulhg frxsohv zrxog idoo/ wkh ryhudoo vhsdudwlrq
udwh dprqj frxsohv frxog frqfhlydeo| ulvh1 Wkrvh pduulhg frxsohv wkdw gr glyrufh
pd| kdyh pruh fkloguhq wkdq wkh| rwkhuzlvh pljkw1 Rq wkh rwkhu kdqg/ wkh uhgxf0
wlrq lq frpplwphqw dprqj qrq0pduulhg frxsohv orzhuv wkh qxpehu ri fkloguhq shu
suh0pdulwdo vhsdudwlrq1 Lw lv qrw fohdu zkhwkhu wkh qxpehu +ru wkh shufhqwdjh, ri
fkloguhq d�hfwhg e| lqvwdeoh uhodwlrqvklsv zrxog ulvh ru idoo1

Lq rwkhu frxqwulhv/ wkh ghedwh lv rssrvlwh wr wkdw ri wkh Xqlwhg Vwdwhv1 Vshfli0
lfdoo|/ qdwlrqv wkdw kdyh suhylrxvo| surklelwhg glyrufh duh qrz vwduwlqj wr doorz
glyrufh1 Luhodqg/ iru h{dpsoh/ kdv uhfhqwo| hohfwhg wr doorz glyrufh/ dqg Fkloh lv
frqvlghulqj d vlplodu pryh1 Ri frxuvh/ hyhq zkhuh glyrufh kdv qrw ehhq doorzhg/
vrph uhodwlrqvklsv kdyh dozd|v hqghg sulru wr ghdwk/ vr lq rqh vhqvh gh idfwr glyrufh
lv qrw hqwluho| qhz wr wkhvh frxqwulhv1 Vwloo/ irupdol}lqj glyrufh kdv vhyhudo dgydq0
wdjhv iru frxsohv1 Iru rqh wklqj/ ohjdo glyrufh iuhhv lqglylgxdov wr irup qhz ohjdo
uhodwlrqvklsv zlwk rwkhu shrsoh1 Dqrwkhu lpsruwdqw ihdwxuh ri irupdol}hg glyrufh
odzv lv wkdw wkh| surylgh dq rughuo| iudphzrun iru wkh glvvroxwlrq ri wkh uhodwlrq0
vkls/ surfhgxuhv wr ghwhuplqh wkh glylvlrq ri surshuw| dqg wkh fxvwrg| ri fkloguhq1
Lq wkh devhqfh ri vxfk d iudphzrun/ wkhvh vruwv ri glvsxwhv duh riwhq sduwlfxoduo|
gl!fxow wr vhwwoh ehfdxvh/ xqolnh qhjrwldwlrqv lq rqjrlqj uhodwlrqvklsv/ frrshudwlrq
lv qrw vxssruwhg e| wkh delolw| wr sxqlvk ylrodwruv lq ixwxuh lqwhudfwlrqv�dqg shu0
kdsv pruh lpsruwdqwo|/ glyruflqj lqglylgxdov riwhq hyrnh vwurqj qhjdwlyh uhdfwlrqv
lq rqh dqrwkhu1 Dffruglqjo|/ hyhq wkrxjk lqirupdo glyrufh kdv dozd|v h{lvwhg/ iru0
pdol}lqj wkh glyrufh surfhvv olnho| jrhv d orqj zd| wrzdug orzhulqj wkh h�hfwlyh
frvw ri hqglqj d uhodwlrqvkls1

Zkdw duh wkh h�hfwv ri fuhdwlqj glyrufh odzB Edvhg rq wkh dqdo|vlv deryh/ lw
vhhpv vwudljkwiruzdug wr vd| wkdw wkh txdolwdwlyh h�hfwv duh wkh rssrvlwh ri wkrvh
suhglfwhg iru wkh wkrxjkw0h{shulphqw lq zklfk wkh frvw ri glyrufh zhuh lqfuhdvhg1
Wkdw lv/ zulwlqj d glyrufh odz qrw rqo| lqfuhdvhv wkh phdvxuhg glyrufh udwh +lw
olwhudoo| frxog qrw eh rwkhuzlvh,/ exw dovr lqfuhdvhv wkh dfwxdo udwh dw zklfk pdulwdo
uhodwlrqvklsv hqg1 Wklv zloo eh hvshfldoo| vr hduo| rq/ dv frxsohv zkr kdg ehhq
vwd|lqj wrjhwkhu rqo| ehfdxvh ri wkh gl!fxow| ri glyrufh duh vxgghqo| deoh wr hqg
wkhlu edg pduuldjhv1

Lq dgglwlrq/ wkh delolw| wr glyrufh sxwv d olplw rq wkh h{whqw wr zklfk lqglylgxdov
fdq eh �vwxfn lq d edg pduuldjh/� pdnlqj pduuldjh d uhodwlyho| pruh dwwudfwlyh lq0
vwlwxwlrq wr xqpduulhg shuvrqv1 Wklv h�hfw zloo lqgxfh pruh shrsoh wr pduu|1 Wkhvh
qhz hqwudqwv zloo eh pruh dsw wr hqg wkhlu uhodwlrqvklsv lq wkh ixwxuh wkdq wkhlu
suhghfhvvruv zhuh/ exw ohvv olnho| wkdq wkh| wkhpvhoyhv zrxog kdyh ehhq kdg wkh|
qrw pduulhg1 Ixuwkhu/ dw ohdvw vrph ri wkh ehwwhu0txdolw| qrq0pduulhg frxsohv zloo
pdnh dgglwlrqdo lqyhvwphqwv wkdw zloo pdnh wkhlu uhodwlrqvklsv pruh vwdeoh1 Krz0
hyhu/ wkrvh vdph lqyhvwphqwv lqfuhdvh wkh orvvhv lq wkh hyhqw wkdw wkh uhodwlrqvkls
grhv hqg1

Lq vkruw/ zh fdqqrw vd| pxfk iru fhuwdlq lq wklv fdvh/ h{fhsw iru wkh reylrxv suh0
glfwlrq wkdw wkh glyrufh udwh zloo lqlwldoo| ulvh deryh wkh suhylrxvo|0h{lvwlqj lqirupdo
glyrufh udwh1 Diwhu d zkloh/ wkh glyrufh udwh zrxog wkhq idoo/ wkrxjk qrw qhfhvvdulo|
ehorz wkh lqlwldo ohyho ri lqirupdo glyrufh1 Rwkhu wkdq wkdw/ lw lv xqfohdu zkhwkhu
wkh ryhudoo glvvroxwlrq udwh dprqj uhodwlrqvklsv ulvhv ru idoov/ zkhwkhu pruh ru ihzhu
fkloguhq duh lqyroyhg lq vxfk euhdnxsv/ ru zkhwkhu wkh vwhdg|0vwdwh iudfwlrq ri wkh



srsxodwlrq zklfk lv pduulhg lqfuhdvhv ru ghfuhdvhv1

615 Dowhulqj wkh Frvw ri Jhwwlqj Pduulhg

D vhfrqg srsxodu sursrvdo lqyroyhv dowhulqj wkh frvw ri jhwwlqj pduulhg1 Prvw ri wkh
wlph vxfk d uhfrpphqgdwlrq lqyroyhv udlvlqj wkdw frvw/ iru lqvwdqfh e| pdqgdwlqj
wkdw frxsohv frpsohwh vrph vruw ri suhpdulwdo frxqvholqj sulru wr wkh zhgglqj/ ru
shukdsv vlpso| e| uhtxlulqj wkhp wr zdlw iru d vshfl�hg shulrg ri wlph ehwzhhq
rewdlqlqj d pduuldjh olfhqvh dqg wkh zhgglqj lwvhoi1 Pdq| uholjlrqv/ iru h{dpsoh/
lqvlvw rq frxqvholqj vhvvlrqv ehiruh d zhgglqj pd| eh shuiruphg e| wkh fohuj|/ dqg
hyhq vrph jryhuqphqwv kdyh ehjxq wr dgrsw wklv dssurdfk1

Wkh wklqnlqj ehklqg wklv srolf| lv dw ohdvw sduwldoo| fruuhfw> vxfk d pryh zrxog
lqghhg fdxvh vrph frxsohv wr frqwhpsodwh wkh frpplwphqw wkh| duh pdnlqj/ zlwk
wkh ohdvw frpsdwleoh frxsohv ghflglqj qrw wr zhg1 Lq dgglwlrq/ wklv sursrvdo zrxog
pdnh pduuldjh vrphzkdw ohvv dwwudfwlyh wr xqpduulhg shuvrqv�sduwlfxoduo| wr wkrvh
zkr zrxog uhvhqw dq lqwhuorshu sdvvlqj mxgjhphqw rq wkhlu uhodwlrqvkls�vr doo ri wkh
h�hfwv deryh zrxog dsso|/ zlwk wkh prvw lpsruwdqw h�hfw suredeo| ehlqj wkdw vrph
frxsohv qrz hohfw wr frkdelw udwkhu wkdq ehdu wkhvh qhz frvwv1 Erwk ri wkhvh h�hfwv
uhgxfh wkh ohjdo glyrufh udwh odwhu rq/ vlqfh vrph ri wkh ohdvw surplvlqj frxsohv
duh vfuhhqhg rxw lq dgydqfh1 Krzhyhu/ wkh| dovr udlvh wkh udwh dw zklfk pdujlqdo
uhodwlrqvklsv hqg ehfdxvh vxfk frxsohv qrz gr qrw pdnh dv pxfk frpplwphqw dv
ehiruh1

616 Suhpdulwdo Hgxfdwlrq dqg Frxqvholqj

Dzduh ri wkh gl!fxowlhv olvwhg deryh/ vrph vwdwhv kdyh fkrvhq wr surprwh suhpdulwdo
hgxfdwlrq dqg frxqvholqj zlwkrxw dfwxdoo| pdnlqj lw d uhtxluhphqw iru pduuldjh1
Wkhvh srolflhv wdnh wzr pdlq irupv1 Vhyhudo vwdwhv dqg pdq| pdmru uholjlrqv vlp0
so| vxevlgl}h suhpdulwdo hgxfdwlrq/ riwhq uhgxflqj pduuldjh olfhqvh ihhv iru frxsohv
zkr djuhh wr wdnh d frxuvh1 Wzr vwdwhv +Iorulgd dqg Xwdk, kdyh uhfhqwo| dgrswhg
d gl�huhqw dssurdfk/ lqvwlwxwlqj d voljkwo| gl�huhqw sodq lq zklfk doo kljk vfkrro
vwxghqwv duh wdxjkw vnloov ghvljqhg wr udlvh wkhlu delolw| wr frqgxfw uhodwlrqvklsv
jhqhudoo|1

Lq wkh sodfhv zkhuh vxfk wudlqlqj lv vxevlgl}hg/ exw qrw uhtxluhg/ frxsohv rqo|
qhhg wr wdnh wkh wudlqlqj li wkh| zdqw wr1 Wkxv/ vxevlgl}lqj wklv vruw ri hgxfdwlrq
dfwxdoo| orzhuv wkh frvw ri pduu|lqj iru frxsohv zloolqj wr wdnh wklv wudlqlqj/ dqg
grhv qrw fkdqjh wkh frvw iru frxsohv xqzloolqj wr wdnh lw1 Lw lv udwkhu xqolnho|
wkdw wkh uhgxfwlrq lq frvwv zrxog kdyh d odujh gluhfw h�hfw rq ehkdylru/ krzhyhu/
vlqfh wkhvh fkdqjhv lq wkh gluhfw frvwv ri pduu|lqj zrxog vhhp wr frqvwlwxwh rqo| d
plqru fkdqjh lq wkh frvw ri pduu|lqj�hvshfldoo| frqvlghulqj wkh pdq| wkrxvdqgv
ri grooduv frxsohv riwhq vshqg rq wkh zhgglqj dqg vxuurxqglqj hyhqwv +hqjdjhphqw
ulqjv/ uhfhswlrqv/ krqh|prrqv/ dqg vr iruwk,1

Ri frxuvh/ wkdw lv qrw wkh pdlq uhdvrq wkdw dq|rqh zdqwv wr vxevlgl}h suhpdulwdo
frxqvholqj1 Udwkhu/ wkh pdlq jrdo lv wr surprwh wkh ixwxuh ri wkh uhodwlrqvkls1 Wkh
dqdo|vlv ri wklv h�hfw zloo ghshqg d olwwoh rq krz zh ghvfuleh vxfk dq h�hfw lq whupv
ri wkh prgho/ exw ehvw zd| lv suredeo| wr frqvlghu wkh wudlqlqj d vxevlgl}hg +ru
pdqgdwhg, uhodwlrqvkls0vshfl�f lqyhvwphqw1 Dv zlwk dq| vxfk lqyhvwphqw/ lw zrxog
lqfuhdvh wkh ehqh�w iurp uhpdlqlqj lq wkdw uhodwlrqvkls/ wkxv hqfrxudjlqj rwkhu
lqyhvwphqwv dqg orzhulqj wkh suredelolw| ri hyhqwxdo glyrufh1

Zkdw lv ohvv fohdu lv wkh h{whqw ri wklv h�hfw1 Wkh vxevlglhv jlyhq e| vwdwhv duh
vpdoo�w|slfdoo| durxqg '83�vr zh pljkw uhdvrqdeo| frqfoxgh wkdw frxsohv zkr
zrxog wdnh wkh frxqvholqj rqo| zkhq lw lv vxevlgl}hg gr qrw ylhz wkh frxqvholqj
dv yhu| ydoxdeoh uhodwlyh wr zkdw lw uhtxluhv wkhp wr vdful�fh lq whupv ri wlph dqg
sulydf|1 Lqvridu dv vxfk frxsohv duh fruuhfw/ wkhvh vxevlglhv zrxog qrw |lhog pxfk



ehqh�w/ wkrxjk wkh| frxog vwloo eh h!flhqw li wkh vrfldo frvw ri glyrufh zhuh kljk
hqrxjk1 Wkdw vdlg/ d pruh olnho| h{sodqdwlrq iru wkh srsxodulw| ri wkhvh vxevlglhv
lv wkdw vwdwhv ihho frxsohv v|vwhpdwlfdoo| xqghuhvwlpdwh wkh ydoxh ri wklv vruw ri
wudlqlqj1

Qhyhuwkhohvv/ lw lv dw ohdvw fohdu wkdw wkhvh vxevlglhv vkrxog uhgxfhv glyrufh udwhv
dw ohdvw d olwwoh1 Wkh h�hfwv ri whdfklqj wkhvh vnloov lq kljk vfkrro duh ohvv fohdu1
Wkh ehvw zd| wr ghvfuleh wkh h�hfw ri wklv srolf| lv dv dq lqfuhdvh lq wkh sd|r�
wr doo w|shv ri uhodwlrqvklsv lq zklfk erwk phpehuv ri wkh frxsoh zhuh hgxfdwhg
zlwklq wkh vwdwh1 Lq pruh whfkqlfdo whupv/ wkh srolf| lqgxfhv d qhz glvwulexwlrq ri
frpsdwlelolwlhv +J, zklfk vwrfkdvwlfdoo| grplqdwhv wkh rog rqh1 Fohduo|/ wklv phdqv
wkdw pruh frxsohv zloo h{fhhg wkh rog vwdqgdugv iru pdnlqj frpplwphqw juhdwhu
wkdq dq| jlyhq ohyho1 Krzhyhu/ wkh srolf| dovr udlvhv wkh rssruwxqlw| frvw ri ehlqj
lq dq| jlyhq uhodwlrqvkls ehfdxvh rwkhu srwhqwldo uhodwlrqvklsv zloo dovr eh ehwwhu
wkdq ehiruh1 Wklv vhfrqg h�hfw zrunv wr uhgxfh frpplwphqw zlwklq uhodwlrqvklsv/
erwk udlvlqj wkh vwdqgdugv iru pdnlqj uhodwlrqvkls vshfl�f lqyhvwphqwv deryh dq|
jlyhq ohyho dqg lqfuhdvlqj wkh suredelolw| wkdw d uhodwlrqvkls ri d jlyhq txdolw|
zrxog hqg1 Lw lv xqfohdu zklfk h�hfw zrxog grplqdwh/ l1h1/ zkhwkhu wkh lqfuhdvh
lq frpsdwlelolw| ri d jlyhq pdwfk h{fhhgv wkh lqfuhdvh lq wkh plqlpxp ohyho ri
frpsdwlelolw| frxsohv uhtxluh wr pdnh juhdwhu frpplwphqwv1 Lq rwkhu zrugv/ zh
fdq rqo| vd| wkdw vxfk d srolf| lqfuhdvhv wkh sulydwh zhoiduh ri flwl}hqv/ dv zh fdq
pdnh qr suhglfwlrqv zkdwvrhyhu derxw fkdqjhv lq wkh udwhv ri pduuldjh/ glyrufh/
lqyhvwphqwv/ ru ihuwlolw|1

Lq dgglwlrq/ lw vkrxog eh qrwhg wkdw wklv srolf| lv suredeo| pruh h{shqvlyh wkdq
wkh vxevlglhv iru frxsoh0vshfl�f pdulwdo wudlqlqj vlqfh lw zloo eh jlyhq wr vrph shrsoh
zkr qhyhu pduu| dqg vlqfh lqglylgxdov fdqqrw fkrrvh wr rsw rxw ri wkh wudlqlqj li
wkh| ihho wkh frvwv ri wklv wudlqlqj h{fhhgv wkhlu ydoxdwlrq ri lwv ehqh�wv1

617 Udlvlqj wkh Pdujlqdo Ehqh�wv ri Pduuldjh

Dqrwkhu srolf| surprwhg e| sursrqhqwv ri pduuldjh lqyroyhv udlvlqj wkh ehqh�wv
ri pduulhg frxsohv1 Wkh fxuuhqw ghedwh ryhu pdnlqj wkh X1V1 ihghudo lqfrph wd{
iulhqgolhu wr pduulhg frxsohv lv rqh h{dpsoh ri wklv olqh ri uhdvrqlqj/ dv duh ghedwhv
ryhu srolflhv wkdw jlyh vrph ri wkh ohjdo uljkwv ri pduulhg frxsohv wr frkdelwruv +vhh
ehorz,1

Wkh h�hfwv ri udlvlqj wkh ehqh�wv ri pduuldjh vkrxog eh odujho| rssrvlwh wkrvh
ri udlvlqj wkh frvwv ri hqwhulqj ru h{lwlqj pduuldjh1 Vlqfh pduuldjh zrxog eh pruh
ehqh�fldo wkdq ehiruh/ pduulhg frxsohv zrxog eh pruh uhoxfwdqw wr ohdyh wkh lq0
vwlwxwlrq1 Vrph qhz frxsohv zrxog hohfw wr pduu| wrr/ dqg ehlqj pduulhg zrxog
orzhu wkh olnholkrrg wkdw wkh| zrxog vhsdudwh1 Wkdw vdlg/ wkhvh qhzo|zhgv zrxog
vwloo eh pruh olnho| wr glyrufh wkdq frxsohv zkr zrxog kdyh pduulhg xqghu wkh rog
uhjlph/ vr lw lv xqfohdu zkhwkhu wkh djjuhjdwh glyrufh udwh zrxog ulvh ru idoo ru
zkhwkhu wkh qxpehu ri fkloguhq lqyroyhg lq glyrufh zrxog ulvh ru idoo1 Dovr xqfohdu
lv wkh idwh ri frxsohv zkr duh vwloo xqzloolqj wr pduu|1 Vrph ri wkhp zrxog olnho|
lqfuhdvh wkhlu fxuuhqw ohyhov ri frpplwphqw dqg lqyhvwphqw lq wkh dqwlflsdwlrq ri
ixwxuh pduuldjh/ exw rwkhuv zrxog hlwkhu pdnh ihzhu frpplwphqwv dqg lqyhvwphqwv
ru hqg wkhlu uhodwlrqvklsv rxwuljkw1 Rqh*v qrupdwlyh dvvhvvphqw ri wkhvh fkdqjhv/
dv zlwk wkh srolflhv glvfxvvhg hduolhu/ wkxv ghshqgv fuxfldoo| rq rqh*v ihholqjv derxw
wkh phulwv ri pduuldjh dqg derxw wkh ghvludelolw| ri xqpduulhg frxsohv1

Ehiruh prylqj rq/ lw vhhpv dssursuldwh wr frpphqw eulh | rq wkh h!fdf| ri
sodqv wr pdnh wkh wd{ frgh iulhqgolhu wr pduulhg frxsohv1 Vhyhudo eloov wr gr wklv kdyh
uhfhqwo| flufxodwhg lq Frqjuhvv/ dqg sxeolf vhqwlphqw dsshduv wr eh vwurqjo| lq idyru
ri uhgxflqj wkh vr0fdoohg �pduuldjh wd{1� Lq oljkw ri wklv/ lw lv shukdsv vxusulvlqj wkdw
wkhuh lv yluwxdoo| qr hylghqfh zkdwvrhyhu wkdw wkh wd{ frgh lv fxuuhqwo| gdpshqlqj
wkh pduuldjh udwh lq d phdqlqjixo zd|1 Dprqj wkrvh zkr kdyh orrnhg iru dq h�hfw/



wkh ghedwh lv ryhu zkhwkhu wkhuh wuxo| lv qr h�hfw +Vmrtxlvw dqg Zdonhu/ 4<<8, ru
zkhwkhu wkh h�hfw lv mxvw vpdoo +Dop dqg Zklwwlqjwrq/ 4<<8,1< Pruhryhu/ lqvridu dv
wkh �pduuldjh shqdow|� lqklelwv pduuldjh dprqj wkh 75 shufhqw ri frxsohv sd|lqj
d shqdow|/ lw lv olnho| pruh wkdq frxqwhuedodqfhg e| wkh h�hfwv ri wkh �pduuldjh
erqxvhv� uhfhlyhg e| wkh 84 shufhqw ri frxsohv zkr dfwxdoo| sd| orzhu wd{hv zkhq
pduulhg�hvshfldoo| zkhq rqh frqvlghuv wkdw erqxvhv duh pruh olnho| wr eh uhfhlyhg
e| orzhu lqfrph frxsohv dqg shqdowlhv duh pruh olnho| wr eh sdlg e| kljkhu lqfrph
frxsohv +Zlooldpv dqg Zhlqhu/ 4<<:,143 Pxfk ri wkh fxuuhqw ukhwrulf ljqruhv wkhvh
idfwv/ idovho| doohjlqj wkdw wkh wd{ frgh kdv ohg pdq| frxsohv dzd| iurp pduuldjh
dqg wkdw uhiruplqj wkh wd{ frgh frxog |lhog kljkhu pduuldjh udwhv dqg orzhu glyrufh
udwhv1 Wklv lv qrw wr vd| wkdw wkhuh vxfk d sodq lv qhfhvvdulo| zlwkrxw phulw/ mxvw wkdw
lw lv pruh dssursuldwh wr wklqn ri sursrvdov wr orzhu wkh pduuldjh shqdow| vlpso| dv
d sursrvhg wd{ fxw wkdw zloo sulpdulo| ehqh�w wzr0hduqhu krxvhkrogv zlwk dqqxdo
lqfrphv lq h{fhvv ri '83/3331

618 Flylo Xqlrqv

Dqrwkhu srolf| wkdw kdv uhfhlyhg uhfhqw dwwhqwlrq lqyroyhv fuhdwlqj d qhz w|sh
ri uhodwlrqvkls zlwk pruh ehqh�wv dqg uhvsrqvlelolwlhv wkdq lqirupdo frkdelwdwlrq/
exw ihzhu ehqh�wv dqg uhvsrqvlelolwlhv wkdq wudglwlrqdo pduuldjh1 Wklv qhz w|sh
ri uhodwlrqvkls juhz rxw ri wkh wuhqg wrzdug juhdwhu uhfrjqlwlrq ri krprvh{xdo
uhodwlrqvklsv1 Dowkrxjk jd|v duh fxuuhqwo| qrw ohjdoo| doorzhg dq|zkhuh wr hqwhu
wkh ohjdo uhodwlrqvkls nqrzq dv �pduuldjh/� vhyhudo w|shv ri dxwkrulwlhv vrxjkw zd|v
wr wuhdw wkhp lq wkh vdph zd| wkh| wuhdw pduulhg khwhurvh{xdo frxsohv�vrphwlphv
gulyhq e| frpshwlwlrq iru zrunhuv +dv zkhq �upv lqvwlwxwhg sduwqhuvkls ehqh�wv
iru jd|v,/ vrphwlphv e| srolwlfdo ru lghrorjlfdo frqvlghudwlrq1 Dv wkhvh surjudpv
ehfdph pruh srsxodu/ wkhlu ehqh�wv zhuh riwhq h{whqghg wr xqpduulhg khwhurvh{xdo
frxsohv dv zhoo1 Wkxv zdv eruq d qhz w|sh ri khwhurvh{xdo uhodwlrqvkls/ lqwhuphgldwh
ehwzhhq lqirupdo frkdelwdwlrq dqg irupdo pduuldjh1 Lq wkh X1V1/ wklv sulpdulo|
wdnhv wkh irup ri mre ehqh�wv h{whqghg wr xqpduulhg khwhurvh{xdo frxsohv zkr
uhjlvwhu zlwk wkhlu hpsor|huv dqg wkh delolw| ri xqpduulhg frxsohv wr zulwh pduuldjh0
olnh frqwudfwv zlwk rqh dqrwkhu/ exw lq qxphurxv Hxurshdq qdwlrqv lw kdv dfwxdoo|
ehhq irupdoo| lqvwlwxwlrqdol}hg1 Iru h{dpsoh/ odvw Qryhpehu Iudqfh ehjdq hquroolqj
xqpduulhg frxsohv/ erwk krpr0 dqg khwhurvh{xdo/ lq �SDFV/� ru �flylo vrolgdulw|
sdfwv1� Wkhvh duudqjhphqwv kdyh pdq| ri wkh ihdwxuhv ri wudglwlrqdo pduuldjh/
wkrxjk wkh| gr qrw pdnh irupdo duudqjhphqwv iru lqkhulwdqfh/ qru gr wkh| pdnh
surylvlrqv lq wkh hyhqw ri fkloguhq ru lq�gholw|1 Rq wkh rwkhu kdqg/ wkhvh xqlrqv fdq
eh hqghg pxfk pruh txlfno| wkdq ohjdo pduuldjhv +exw qrw dv txlfno| dv lqirupdo
uhodwlrqvklsv,/ w|slfdoo| zlwkrxw sdvvlqj wkurxjk wkh frxuw v|vwhp1 Vr idu/ derxw
73 shufhqw ri wkh 47/333 frxsohv hquroohg lq wklv surjudp kdyh ehhq khwhurvh{xdo
+Gdoh|/ 5333,1

Vr/ zkdw duh wkh h�hfwv ri fuhdwlqj wklv qhz w|sh ri xqlrqB Dv lqglfdwhg hduolhu/
wkh ehvw zd| wr lqyhvwljdwh wklv txhvwlrq lv wr vxssrvh wkdw flylo xqlrqv dozd|v h{0
lvwhg/ exw zhuh lqvx!flhqwo| dwwudfwlyh wr hquroo dq| frxsohv/ dqg wkh srolf| fkdqjh
kdv uhqghuhg wkhvh xqlrqv pruh srsxodu wkdq ehiruh1 Wkh prvw reylrxv lpsolfdwlrq
lv wkdw wkh qhz frxsohv hohfwlqj flylo xqlrq vwdwxv zrxog suhylrxvo| kdyh fkrvhq

<Dop dqg Zklwwlqjwrq +4<<8, hvwlpdwh wkdw wkh hodvwlflw| ri wkh suredelolw| ri pduuldjh zlwk
uhvshfw wr wkh lqfuhdvhg wd{ oldelolw| dvvrfldwhg zlwk pduuldjh lv 0313451 Dowkrxjk wklv qxpehu lv
vwdwlvwlfdoo| vljql�fdqw dw wkh 4( ohyho/ lw lpsolhv wkdw holplqdwlqj wkh pduuldjh wd{ hqwluho| udlvhv
wkh pduuldjh udwh e| ohvv wkdq 314 shufhqwdjh srlqwv�dqg wkh kljk ghjuhh ri vwdwlvwlfdo vljql�fdqfh
lpsolhv wkdw lw lv yhu| xqolnho| wkdw wkh pduuldjh udwh zrxog eh udlvhg e| pruh wkdq 315 shufhqwdjh
srlqwv1

43D 4<<: Frqjuhvvlrqdo Exgjhw R!fh uhsruw +Zlooldpv dqg Zhlqhu/ 4<<:, hvwlpdwhv wkdw 47056
ploolrq frxsohv sdlg pduuldjh wd{hv ri ';0'73 eloolrq grooduv lq 4<<9/ zkloh 57064 ploolrq frxsohv
uhfhlyhg pduuldjh erqxvhv ri '650'78 eloolrq grooduv1



hlwkhu pduuldjh ru frkdelwdwlrq1 Pduuldjh lv qrz ohvv dwwudfwlyh wkdq ehiruh/ sduwlf0
xoduo| frpsduhg wr ehlqj vlqjoh1 Vrph pduulhg frxsohv zkr zrxog suhylrxvo| kdyh
uhpdlqhg wrjhwkhu zloo qrz vhh pruh rswlrqv iru vlqjohv/ udlvlqj wkh rssruwxqlw| frvw
ri uhpdlqlqj pduulhg wr wkh srlqw zkhuh wkrvh frxsohv zloo hohfw wr glyrufh udwkhu
wkdq frqwlqxh wu|lqj wr pdnh wkhlu pduuldjhv zrun1 Wklv h�hfw zrunv wr lqfuhdvh
wkh glyrufh udwh lq wkh vkruw uxq1

Lq dgglwlrq/ doo frxsohv zkr zrxog kdyh pduulhg xqghu wkh rog uhjlph zloo qrz
lqyhvw ohvv wkdq ehiruh/ ru dw ohdvw qr pruh1 Wkrvh zkr hqwhu flylo xqlrqv zloo lqyhvw
ohvv ehfdxvh wkh| kdyh ohvv frpplwphqw wkdq lq wkh sdvw/ zkloh wkrvh zkr vwloo fkrrvh
wr pduu| lqyhvw ohvv ehfdxvh wkh| uhdol}h wkhlu pduuldjhv duh pruh olnho| wr hqg1 Wkh
uhgxfwlrq lq frpplwphqw dqg lqyhvwphqwv iru doo frxsohv zkr zrxog rwkhuzlvh kdyh
pduulhg wkhq h{dfhuedwhv wklv lqfuhdvh lq wkh olnholkrrg wkdw wkhvh uhodwlrqvklsv hqg1
Qhyhuwkhohvv/ wkh phdvxuhg glyrufh udwh�wkh udwh dw zklfk frxsohv dfwxdoo| ohdyh
ohjdo pduuldjhv�vwloo pljkw idoo/ vlqfh wkh frxsohv zkr zrxog kdyh ehhq prvw olnho|
wr glyrufh zloo qrz qrw ohjdoo| pduu| lq wkh �uvw sodfh1

Phdqzkloh/ vrph frxsohv zkr zrxog kdyh frkdelwhg qrz fkrrvh flylo xqlrqv
lqvwhdg1 Wkhvh frxsohv duh qrz pruh olnho| wr lqyhvw lq wkhlu uhodwlrqvklsv wkdq lq
wkh sdvw dqg ohvv olnho| wr hqg wkrvh uhodwlrqvklsv1 Wkh vdph pljkw eh wuxh iru vrph
frxsohv zlwk hyhq ohvv frpplwphqw/ exw lw lv dovr wkdw vrph vxfk frxsohv zrxog eh
pruh dsw wr glvvroyh wkhlu uhodwlrqvklsv wr vhdufk iru qhz/ krshixoo| ehwwhu/ sduwqhuv1

Lq wkh X1V1/ hyhq diwhu wkh wuhphqgrxv lqfuhdvh lq qrqpdulwdo frkdelwdwlrq lq
uhfhqw ghfdghv/ pdq| pruh frxsohv duh ohjdoo| pduulhg wkdq frkdelwlqj1 Wkxv/
wkrxjk zh fdqqrw vd| iru fhuwdlq/ lw lv suredeoh wkdw lqwurgxflqj flylo xqlrqv zrxog
lqfuhdvh wkh udwh ri glvvroxwlrq dprqj doo uhodwlrqvklsv dqg ghfuhdvh wkh udwh ri hqwu|
lqwr doo uhodwlrqvklsv1 Wkh ihuwlolw| udwh/ dqg wkh udwh ri lqyhvwlqj lq uhodwlrqvkls0
vshfl�f lqyhvwphqwv jhqhudoo|/ zrxog dovr suredeo| idoo1 Zkloh wklv h�hfw surprwhv
wkh lqfuhdvhg whqghqf| ri frxsohv wr vsolw/ lw dovr orzhuv wkh dyhudjh frvw ri wkrvh
vsolwv/ erwk wr frxsohv dqg wr vrflhw| dw odujh1 Wkh h�hfw rq wkh wrwdo frvw ri
uhodwlrqvklsv hqglqj lv wkxv dpeljxrxv= wkh qxpehu ri frxsohv lqfxuulqj wkh frvw
ulvhv/ exw wkh dyhudjh frvw idoov1

619 Irupdol}lqj Frkdelwdwlrq

D yduldwlrq rq wkh lghd ri flylo xqlrqv lv wkh frpsohwh irupdol}dwlrq ri frkdelwdwlrq1
Lq wklv vfkhph/ wkhuh lv qr vxfk wklqj dv lqirupdo frkdelwdwlrq> wkh dfw ri olylqj
wrjhwkhu lwvhoi hqwlwohv frxsohv wr fhuwdlq ohjdo duudqjhphqwv1 Wklv lv idluo| vlplodu
wr wkh wudglwlrqdo ohjdo dssurdfk wr frkdelwdwlrq lq wkh X1V1/ zkhuh frxsohv zkr
olyhg wrjhwkhu orqj hqrxjk zhuh frqvlghuhg wr eh pduulhg xqghu wkh frpprq odz1
Vzhghq kdv dovr dgrswhg d irup ri irupdol}hg frkdelwdwlrq�lqghhg/ vrph jr vr idu
dv wr olnhq wkh uljkwv dqg uhvsrqvlelolwlhv ri frkdelwlqj Vzhglvk frxsohv wr wkrvh ri
pduulhg Dphulfdq frxsohv +Srshqrh dqg Zklwhkhdg/ 4<<<,1

Xqolnh wkh fdvhv deryh/ khuh zh fdqqrw vlpso| ghvfuleh rqh w|sh ri uhodwlrqvkls
dv ehfrplqj pruh dwwudfwlyh1 Lqvwhdg/ irupdol}dwlrq udlvhv erwk wkh ehqh�wv dqg
srwhqwldo frvwv ri frkdelwdwlrq1 Lq oljkw ri wklv/ wkh h{wuhph krvwlolw| vrph frq0
vhuydwlyh Dphulfdqv h{suhvv wrzdug wkh Vzhglvk v|vwhp lv vrphzkdw shusoh{lqj/
sduwlfxoduo| li wkh| duh fruuhfw lq wkhlu dvvhuwlrq wkdw Vzhglvk frkdelwdwlrq lv sudf0
wlfdoo| wkh vdph dv pduuldjh lq wkh Xqlwhg Vwdwhv/ ehfdxvh li wkh| duh uljkw/ wkh
Vzhghv zrxog kdyh h�hfwlyho| ohjlvodwhg dzd| Dphulfdq0vw|oh lqirupdo frkdelwdwlrq
e| irupdol}lqj lw1 Wkh pdmru gl�huhqfh zrxog vlpso| eh lq odeholqj/ dqg wkh idfw
wkdw Vzhghv zrxog kdyh wkh rswlrq wr pdnh dq hyhq juhdwhu ohyho ri frpplwphqw1 Ri
frxuvh/ wkhvh fulwlfv pd| eh zurqj dqg wkh uhdolw| pd| eh wkdw wkh Vzhglvk v|vwhp
ri irupdol}hg frkdelwdwlrq vwloo lqyroyhv vrphzkdw ohvv frpplwphqw dqg vrphzkdw
ihzhu ehqh�wv wkdq grhv Dphulfdq pduuldjh1

Lq vslwh ri wkh idfw wkdw irupdol}dwlrq dfwv lq wzr zd|v +e| lqfuhdvlqj erwk wkh



ehqh�wv dqg frvwv ri frkdelwdwlrq,/ zh fdq vwloo pdnh idluo| ylylg suhglfwlrqv derxw
wkh h�hfwv ri irupdol}dwlrq1 Iluvw/ ehfdxvh irupdol}dwlrq pdnhv frkdelwdwlrq pruh
olnh wudglwlrqdo pduuldjh/ lw ohdgv vrph ri wkh ohvv frpsdwleoh frxsohv zkr zrxog
suhylrxvo| kdyh fkrvhq lqirupdo frkdelwdwlrq hlwkhu wr uhpdlq vlqjoh ru wr fkrrvh
hyhq ohvv frpplwphqw dqg uhodwlrqvkls0vshfl�f lqyhvwphqwv1 Vlploduo|/ vrph ri wkh
ohdvw frpsdwleoh frxsohv zkr zrxog suhylrxvo| kdyh fkrvhq wr pduu| zloo qrz suhihu
irupdol}hg frkdelwdwlrq1

Dovr xqolnh wkh fdvhv suhylrxvo| frqvlghuhg/ lw lv qrw fohdu zkdw h�hfw irupdo0
l}dwlrq kdv rq wkh rssruwxqlw| frvw ri ehlqj lq d uhodwlrqvkls1 Vrph srwhqwldo qhz
uhodwlrqvklsv duh qrz ohvv dwwudfwlyh wkdq lq wkh sdvw/ exw rwkhuv duh pruh dwwudfwlyh
wkdq lq wkh sdvw1 Wkh qhw h�hfw rq wkh ydoxh ri wkh rswlrq wr vhdufk lv wkxv xqfohdu1
Frqvhtxhqwo|/ zh fdqqrw vd| iru fhuwdlq zkhwkhu irupdol}dwlrq zrxog lqfuhdvh ru
ghfuhdvh wkh glyrufh udwh1

61: Fryhqdqw Pduuldjh

Wkh �qdo srolf| zh zloo h{dplqh lv wkh lqwurgxfwlrq ri d qhz w|sh ri uhodwlrqvkls
lqyroylqj pruh frpplwphqw wkdq wudglwlrqdo pduuldjh1 Wzr vwdwhv/ Orxlvldqd dqg
Dul}rqd/ dfwxdoo| r�hu vxfk d xqlrq/ fdoohg �fryhqdqw pduuldjh/� dqg dw ohdvw 4:
vwdwhv kdyh frqvlghuhg dgrswlqj vxfk d sodq1 Frxsohv frpplwwlqj wr fryhqdqw pdu0
uldjh hqwhu d uhodwlrqvkls wkdw lv xqxvxdoo| gl!fxow wr h{lw1 Glyrufh xqghu vxfk dq
duudqjhphqw lv rqo| wr eh judqwhg diwhu frxqvhoolqj dqg d orqj zdlwlqj shulrg +phd0
vxuhg lq |hduv,/ h{fhsw lq fhuwdlq fdvhv lqyroylqj lq�gholw|/ dexvh/ ru dedqgrqphqw1
Vr idu/ fryhqdqw pduuldjh kdv qrw suryhq wr eh d yhu| srsxodu rswlrq/ ehlqj fkrvhq
e| rqo| derxw 6 shufhqw ri qhz frxsohv kdylqj wkh rswlrq +Fxpplqv/ 5333,1

Rqh srvvleoh uhdvrq iru wkh xqsrsxodulw| ri wklv lqvwlwxwlrq lv wkdw lw grhv qrw
dsshdu wr r�hu dq| ehqh�wv eh|rqg wkrvh ri wudglwlrqdo pduuldjh/ vdyh iru dgglwlrqdo
frvwv dvvrfldwhg zlwk hqglqj wkh uhodwlrqvkls1 Xqohvv wkhvh frvwv vrphkrz fuhdwh d
ehqh�w/ fryhqdqw pduuldjh zrxog dsshdu wr eh grplqdwhg e| wkh wudglwlrqdo pdu0
uldjh uhodwlrqvkls1 Rq �uvw jodqfh/ lw lv gl!fxow wr vhh zkhuh dq| vxfk ehqh�wv pljkw
frph iurp1 Wuxh/ zh zrxog h{shfw juhdwhu frpplwphqw wr uhgxfh wkh suredelolw|
wkdw wkh frxsoh zrxog glyrufh/ exw wkh dgglwlrqdo suredelolw| ri vwd|lqj wrjhwkhu
frphv hqwluho| iurp wkh suredelolw| ri vwd|lqj wrjhwkhu zkhq rqh zrxog rwkhuzlvh
zlvk wr ohdyh wkh uhodwlrqvkls1 Wkhuh lv qr zd| wr mxvwli| vxfk dq h�hfw dv d ehqh�w1
Forvhu lqvshfwlrq uhyhdov rqh rwkhu zd| wkdw wkhvh kljkhu h{lw frvwv frxog |lhog ehq0
h�wv/ qdpho| e| hqdeolqj juhdwhu frrshudwlrq dprqj sduwqhuv e| lqfuhdvlqj wkhlu
dvvxudqfh wkdw wkh uhodwlrqvkls zloo frqwlqxh lq wkh ixwxuh1 \hw wklv ehqh�w zrxog
dsshdu wr eh zruwk wkh prvw wr frxsohv xqvxuh wkdw wkh| zlvk wr vwd| wrjhwkhu/
zklfk zrxog kdugo| vhhp wr eh wkrvh prvw zloolqj wr wdnh rq wkh ulvnv dvvrfldwhg
zlwk fryhqdqw pduuldjh1 Rqh lv ohiw wr vshfxodwh wkdw vrph frxsohv vlpso| hqmr|
wkh lghd ri pdnlqj wkh vwurqjhvw frpplwphqw wkh| duh doorzhg wr pdnh1

Vxfk dq dqdo|vlv vxjjhvwv wkdw fryhqdqw pduuldjh lv ghvwlqhg wr uhpdlq xqsrs0
xodu xqohvv wkhuh lv ixuwkhu lqvwlwxwlrqdo fkdqjh wkdw lqfuhdvhv lwv ehqh�wv eh|rqg
wkrvh ri wudglwlrqdo pduuldjh1 Rqh zd| wr gr wklv pljkw eh wr pdnh fryhqdqw pdu0
uldjh wkh ghidxow rswlrq�wkdw lv/ wr frqwlqxh r�hulqj erwk wudglwlrqdo dqg fryhqdqw
pduuldjh/ exw wr udlvh wkh uhodwlyh dwwudfwlyhqhvv ri fryhqdqw pduuldjh e| uhtxlulqj
frxsohv fkrrvlqj wudglwlrqdo pduuldjh wr rsw rxw ri wkh fryhqdqw v|vwhp1 Krzhyhu/
zkloh vxfk d sodq pljkw pdnh fryhqdqw pduuldjh pruh srsxodu/ lw lv suredeo| xq0
olnho| wr hphujh iurp wkh srolwlfdo surfhvv/ sduwlfxoduo| jlyhq wkdw wkhuh lv fxuuhqwo|
vr olwwoh lqwhuhvw lq fryhqdqw pduuldjh lq wkh �uvw sodfh1

Wkdw vdlg/ dw ohdvw vrph frxsohv fohduo| ylhz fryhqdqw pduuldjh dv kdylqj juhdwhu
pdujlqdo ehqh�wv wkdq wudglwlrqdo pduuldjh1 Lw lv wkxv qrw gl!fxow wr suhglfw zklfk
frxsohv zrxog fkrrvh wkh fryhqdqw rswlrq= wkrvh zlwk wkh kljkhvw frpsdwlelolw|
+dprqj wkrvh zkr zrxog hyhu dffhsw fryhqdqw pduuldjh dw doo,1 Kdylqj wkh rswlrq



pdnhv doo frxsohv ehwwhu r� vlpso| ehfdxvh wkhuh lv d vpdoo fkdqfh wkdw wkh| pljkw
zdqw wr h{huflvh wkdw rswlrq1 Vrph frxsohv zlwk orz frpsdwlelolw| pd| zlvk wr
hqg wkhlu uhodwlrqvkls wr vhdufk iru d qhz sduwqhu zlwk zkrp wkh| duh pruh dsw wr
wdnh dgydqwdjh ri wkh qhz duudqjhphqw/ exw vrph pruh frpsdwleoh frxsohv zrxog
lqfuhdvh wkhlu fxuuhqw ohyhov ri frpplwphqw dqg2ru lqyhvwphqwv lq wkh krshv wkdw
rqh gd| wkhlu uhodwlrqvkls zrxog ehfrph d fryhqdqw pduuldjh1 Wkh qhw h�hfw rq
wkh udwh dw zklfk uhodwlrqvklsv hqg lv xqfohdu/ wkrxjk lw lv prvw olnho| wkdw wkh
phdvxuhg glyrufh udwh lwvhoi zrxog idoo1 Krzhyhu/ li wklv lv wkh fdvh/ wkh dyhudjh
qxpehu ri fkloguhq lqyroyhg lq glyrufh zrxog olnho| ulvh/ vlqfh pduulhg frxsohv*
uhgxfhg olnholkrrg ri glyrufh zrxog ohdg wkhp lqyhvw pruh1

7 Frqfoxvlrqv

Dowkrxjk zh kdyh xvhg wkh prgho ghyhorshg lq wklv sdshu wr pdnh suhglfwlrqv derxw
dfwxdo dqg sursrvhg srolflhv wrzdug wkh idplo|/ wkh sulpdu| sxusrvh ri ghyhorslqj
wkh prgho zdv wr jhqhudwh d xvhixo iudphzrun iru wklqnlqj derxw vxfk fkdqjhv
jhqhudoo|1 Wkdw lv/ wkh pdlq jrdo ri wklv sdshu zdv qrw wr frpphqw h{whqvlyho|
rq dq| rqh srolf|/ exw wr ghyhors d eurdg phwkrgrorj| dqg wr ohduq vrph jhqhudo
ohvvrqv iurp lw1

Xqiruwxqdwho|/ rqh ri wkh prvw vwulnlqj ohvvrqv lv wkdw lw lv yhu| gl!fxow wr pdnh
pdq| frqfuhwh suhglfwlrqv iurp wkhru| dorqh1 Ruglqdulo|/ wklv zrxog eh d fdoo iru
hpslulfdo zrun/ exw hpslulfdo zrun lq wklv duhqd lv hyhq pruh gl!fxow1 Pdq| ri wkh
sursrvhg uhirupv kdyh qhyhu wdnhq h�hfw dq|zkhuh/ dqg prvw ri wkrvh wkdw kdyh
ehhq sxw lq sodfh duh txlwh uhfhqw ghyhorsphqwv1 Eh|rqg wkdw/ hyhq zkhuh wkhuh lv
vx!flhqw h{shulhqfh zlwk d srolf| wr vwxg| lw/ pdq| nh| yduldeohv duh gl!fxow ru
lpsrvvleoh wr txdqwli|/ ru hyhq revhuyh1 Zkdw duh zh wr gr zlwk fxowxudo idfwruv/
iru h{dpsohB Xqohvv zh fdq frqwuro iru wkh fkdudfwhulvwlfv wkdw pdnh/ vd|/ Vzhghq
wkh frxqwu| wkdw lw lv/ krz duh zh wr wudqvodwh wkh Vzhglvk h{shulhqfh lqwr srolflhv
ghvljqhg iru DphulfdqvB D ixuwkhu/ uhodwhg sureohp lv hqgrjhqhlw|�li wkh srolflhv
lq Vzhghq duh lq sduw gxh wr d ghpdqg iru wkrvh srolflhv/ wkhq lw lv xqolnho| wkdw
h{rjhqrxvo| lpsrvlqj wkrvh srolflhv lq rwkhu sodfhv zrxog |lhog h�hfwv ri vlplodu
pdjqlwxgh1 Lw zdv wklv vhw ri sureohpv wkdw ohg xv wr wkh wkhruhwlfdo dssurdfk wr
ehjlq zlwk1

Dw wkh ohdvw/ zh kdyh lghqwl�hg khuh vhyhudo irufhv wkdw pdnh wkhruhwlfdo suh0
glfwlrqv gl!fxow1 Iluvw/ pdq| sursrvhg uhirupv rshudwh rq uhodwlyho| kljk ohyhov ri
frpplwphqw1 Rqh ri wkh �uvw wklqjv zh ohduqhg zdv wkdw lw lv lpsrvvleoh wr pdnh
vwurqj suhglfwlrqv derxw wkh uhvsrqvh wr vxfk d fkdqjh e| frxsohv fxuuhqwo| lq0
yroyhg lq d uhodwlrqvkls zlwk ohvv frpplwphqw wkdq wkdw1 Wkh xqghuo|lqj uhdvrq lv
wkdw vxfk shuvrqv lq vxfk frxsohv frxog jhw wr wkh qhzo| dxjphqwhg +ru glplqlvkhg,
w|sh ri uhodwlrqvkls lq wzr gl�huhqw zd|v�e| lqfuhdvlqj wkhlu frpplwphqw wr wkhlu
fxuuhqw uhodwlrqvkls ru e| hqglqj wkdw uhodwlrqvkls dqg vhhnlqj d ehwwhu rqh zlwk d
qhz pdwh�dqg lw lv qrw dozd|v fohdu zklfk dssurdfk lv suhihuuhg1

D vhfrqg uhdvrq iru wkh gl!fxow| lq pdnlqj suhglfwlrqv lv wkdw wkhuh zloo w|s0
lfdoo| eh d fkdqjh lq wkh frpsrvlwlrq ri frxsohv lqyroyhg lq d jlyhq w|sh ri uhod0
wlrqvkls1 Iru lqvwdqfh/ hyhq li zh frxog suhglfw wkdw doo frxsohv zhuh pruh olnho| wr
lqfuhdvh wkhlu ohyhov ri frpplwphqw dqg uhodwlrqvkls0vshfl�f lqyhvwphqwv/ zh vwloo
frxog qrw pdnh d frqfuhwh suhglfwlrq derxw wkh udwh ri pdulwdo glyrufh ehfdxvh wkh
frxsohv hqwhulqj pduuldjh iurp frkdelwdwlrq kdyh orzhu frpsdwlelolw| wkdq wkrvh
zkr zrxog kdyh pduulhg dq|zd|1 Vr/ hyhq wkrxjk wkh dgglwlrqdo frpplwphqw dqg
lqyhvwphqwv zrxog pdnh vxfk frxsohv ohvv dsw wr glyrufh wkdq wkh| rwkhuzlvh pljkw
kdyh ehhq/ wkh| uhpdlq pruh olnho| wr glyrufh wkdq frxsohv zkr zrxog kdyh pduulhg
lq dq| hyhqw1 Dgglqj wkhp wr wkh srro ri pduulhg shuvrqv wkxv orzhuv wkh dyhudjh
frpsdwlelolw| ri pduulhg frxsohv1 Khqfh lw lv xqfohdu zklfk h�hfw zlqv rxw�wkh



ghfuhdvhg suredelolw| ri glyrufh gxh wr lqfuhdvhg frpplwphqwv dqg lqyhvwphqw/ ru
wkh lqfuhdvhg lqflghqfh ri pduulhg frxsohv zlwk uhodwlyho| orz ohyhov ri frpsdwlelolw|1

Suhglfwlrqv derxw wkh vrfldo frvw ri glyrufh duh dovr gl!fxow wr pdnh ehfdxvh ri
wkh gxdo qdwxuh ri lqyhvwphqwv1 Rq rqh kdqg/ lqyhvwphqwv |lhog ehqh�wv wkdw pdnh
wkh uhodwlrqvkls pruh dwwudfwlyh/ wkxv orzhulqj wkh olnholkrrg wkdw glyrufh zloo rffxu1
Krzhyhu/ lq wkh hyhqw wkdw glyrufh grhv rffxu/ wkh frvw ri glyrufh lv kljkhu zkhq
wkhuh duh pruh lqyhvwphqwv1 Frqvhtxhqwo|/ li vrflhw| lv frqfhuqhg derxw wkh wrwdo
qxpehu ri uhodwlrqvkls0vshfl�f lqyhvwphqwv wkdw duh orvw lq glyrufh�iru h{dpsoh/ li
rqh ri rxu jrdov lv wr plqlpl}h wkh qxpehu ri fkloguhq zkrvh sduhqwv vhsdudwh�lw
lv idu iurp reylrxv zkhwkhu ru qrw zh zrxog zdqw wr surprwh srolflhv wkdw lqfuhdvh
lqyhvwphqw1

Pruh jhqhudoo|/ doo ri wklv dqdo|vlv srlqwv wr d vwurqj qhhg iru d vhulrxv glvfxvvlrq
derxw wkh uhodwlyh phulwv ri gl�huhqw srwhqwldo jrdov1 Lw lv qrw vx!flhqw vlpso| wr
h{suhvv d ghvluh iru �idplo| ydoxhv>� srolf|pdnhuv qhhg wr vshfli| zkdw wkh| phdq
e| wkdw krph| skudvh1 Qxphurxv jrdov zrxog vhhp wr idoo xqghu wklv pdqwoh= udlv0
lqj wkh pduuldjh udwh/ orzhulqj wkh glyrufh udwh/ lqfuhdvlqj wkh qxpehu ri pduulhg
frxsohv/ lqfuhdvlqj wkh qxpehu ri frxsohv lqyroyhg lq dq| w|sh ri uhodwlrqvkls/ orzhu0
lqj wkh qxpehu ri frxsohv lq ohvv0frpplwwhg uhodwlrqvkls irupv/ lqfuhdvlqj ihuwlolw|/
uhgxflqj wkh qxpehu ri fkloguhq d�hfwhg e| glyrufh/ pd{lpl}lqj wkh wrwdo ehqh�wv
ghulyhg iurp doo w|shv ri uhodwlrqvklsv/ dqg pdq| rwkhuv1 Dv zh kdyh vhhq lq hdfk
fdvh zh h{dplqhg/ wkhvh jrdov iuhtxhqwo| frq lfw zlwk rqh dqrwkhu1 Xqwlo zh kdyh
vrph djuhhphqw derxw zklfk jrdov duh prvw lpsruwdqw/ lw zloo eh yhu| gl!fxow wr
pdnh qrupdwlyh surqrxqfhphqwv derxw dq| sduwlfxodu srolf| gluhfwhg dw wkh idplo|1

8 Eleolrjudsk|

Dop/ Mdphv/ dqg Ohvolh D1Zklwwlqjwrq1 4<<81 �Grhv wkh Lqfrph Wd{ D�hfw Pdulwdo
GhflvlrqvB� Qdwlrqdo Wd{ Mrxuqdo 7;+7,= 898�:51

Ehooxfn/ Sdp1 53331 �Vrph Vwdwhv Dfw wr Vdyh Pduuldjhv Ehiruh wkh cL Grv*1�
Qhz \run Wlphv/ Dsulo 54/ 53331

Eurho0Sodwhulv/ Doh{dqghu1 4<941 �Pduuldjh Glvuxswlrq dqg Glyrufh Odz1�
Sk1G1 glvvhuwdwlrq/ Wkh Xqlyhuvlw| ri Fklfdjr1

Fxpplqv/ K1O1 53331 �Duh cVxshu Yrzv* Jrlqj wr Nhhs Pduuldjhv WrjhwkhuB�
Plqqhdsrolv Vwdu Wulexqh/ Mdqxdu| 8/ 53331

Gdoh|/ Vx}dqqh1 53331 �Odz Ohwv Iuhqfk Frxsohv Vd| cL Gr/* wr d Ghjuhh1* Qhz
\run Wlphv/ Dsulo 4;/ 53331

Srshqrh/ Gdylg/ dqg Eduedud Gdirh Zklwhkhdg1 4<<<1 Vkrxog Zh Olyh Wr0
jhwkhuB Zkdw \rxqj Dgxowv Qhhg wr Nqrz derxw Frkdelwdwlrq ehiruh Pduuldjh=
D Frpsuhkhqvlyh Uhylhz ri Uhfhqw Uhvhdufk1 +Qhz Euxqvzlfn/ QM= Wkh Qdwlrqdo
Pduuldjh Surmhfw/ Wkh Qh{w Jhqhudwlrq Vhulhv,1

Vmrtxlvw/ Gdylg O1/ dqg Pdu| Ehwk Zdonhu1 4<<81 �Wkh Pduuldjh Wd{ dqg wkh
Udwh dqg Wlplqj ri Pduuldjh1� Qdwlrqdo Wd{ Mrxuqdo 7;+7,= 87:�8;1

Vwrnh|/ Qdqf| O1/ dqg Urehuw H1 Oxfdv/ Mu1/ zlwk Hgzdug F1 Suhvfrww1 4<;<1
Uhfxuvlyh Phwkrgv lq Hfrqrplf G|qdplfv1 +Fdpeulgjh/ Pdvv1= Kduydug Xqlyhuvlw|
Suhvv,1

Wrsnlv/ Grqdog P1 4<:;1 �Plqlpl}lqj d Vxeprgxodu Ixqfwlrq rq d Odwwlfh1�
Rshudwlrqv Uhvhdufk 59+5,= 638�6541

Zlooldpv/ Urehuwrq/ dqg Gdylg Zhlqhu1 4<<:1 Iru Ehwwhu ru Iru Zruvh= Pdu0
uldjh dqg wkh Ihghudo Lqfrph Wd{1 +Zdvklqjwrq/ G1F1= Frqjuhvv ri wkh Xqlwhg
Vwdwhv/ Frqjuhvvlrqdo Exgjhw R!fh,1



9 Dsshqgl{

Wkh iroorzlqj zloo pdnh h{whqvlyh xvh ri wkhruhpv irxqg lq Vwrnh|/ Oxfdv/ dqg
Suhvfrww +4<;<,/ zklfk zh vkdoo khuhdiwhu uhihu wr dv �VOS1� Rqh nh| wkhruhp wkh|
suhvhqw gh�qhv �Eodfnzhoo*v vx!flhqw frqglwlrqv iru d frqwudfwlrq� +VOS/ Wkhruhp
616/ s1 87,/ zklfk vwdwhv dv iroorzv=

�Ohw [ � Uo/ dqg ohw E+[, eh d vsdfh ri erxqghg ixqfwlrqv i =
[ $ U/ zlwk wkh vxs qrup1 Ohw W = E+[, $ E+[, eh dq rshudwru
vdwlvi|lqj

d1 +prqrwrqlflw|, i> j 5 E+[, dqg i+{, � j+{,/ iru doo { 5 [/
lpsolhv +Wi,+{, � +Wj,+{,/ iru doo { 5 [>

e1 +glvfrxqwlqj, wkhuh h{lvwv vrph � 5 +3>4, vxfk wkdw

^W +i . d,`+{, � +Wi,+{, . �d/ doo i 5 E+[,> d � 3> { 5 [=

^Khuh/ +i . d,+{, lv wkh ixqfwlrq gh�qhg e| +i . d,+{, @ i+{, . d1`
Wkhq W lv d frqwudfwlrq zlwk prgxoxv �1�

Surri ri Sursrvlwlrq 4=Zh ehjlq rxu surri e| ohwwlqj Z3 eh d frqvwdqw dqg
gh�qlqj rshudwru W4 vxfk wkdw

W4M3 +�
3> L3> L 33>Z3, � U+�> L> L 3,� f+L> L 3,

.�

]
�5�

pd{

+
Z3 � f+L 3> 3,> vxs

L335�+L3,>L3 9@3
M3+�

3> L3> L 33>Z3,

,
gI +�3> �,

iru erxqghg ixqfwlrqv M31Wkhq lw lv vwudljkwiruzdug wr yhuli| wkdw W4 vdwlv�hv Eodfn0
zhoo*v vx!flhqw frqglwlrqv deryh/ vr wkhuh h{lvwv d xqltxh �{hg srlqw iru W4/ fdoo lw
M�3 +�>Z3, +VOS/ Wkhruhp 615,1 Uhfdoo wkdw +U�f, lv vwulfwo| lqfuhdvlqj dqg frqyh{
lq �/ vxshuprgxodu lq +L> L3,/ dqg kdv lqfuhdvlqj gl�huhqfhv1 Doo ri wkhvh surshuwlhv
duh suhvhuyhg e| pd{lpl}dwlrq/ lqwhjudwlrq ryhu dq lqfuhdvlqj wudqvlwlrq ixqfwlrq/
dqg vxppdwlrq/ vr W4 pdsv ixqfwlrqv M3 kdylqj wkrvh surshuwlhv lqwr wkh +forvhg,
vxevhw ri ixqfwlrqv kdylqj vxfk surshuwlhv1 Wkxv/ M�3 kdv wkrvh surshuwlhv1

Qrz gh�qh

Y3+�> L>Z3, �pd{

+
Z3 � f+L> 3,> vxs

L35�+L,>L3 9@3
M�3 +�> L> L

3,

,

E| wkh vdph orjlf dv deryh/ Y3 kdv wkh flwhg surshuwlhv/ h{fhsw wkdw lw lv rqo| zhdno|
lqfuhdvlqj ryhu wkh udqjh zkhuh Y3 @Z3 � f+L>3,1

Ilqdoo|/ gh�qh d vhfrqg rshudwru W5 e|

W5Z3 � � . �

]
�5�

Y3+�> 3>Z3, gJ+�,

Djdlq/ lw lv wulyldo wr xvh Eodfnzhoo*v vx!flhqw frqglwlrqv wr vkrz wkdw W5 lv d
frqwudfwlrq/ dqg wkxv wkdw lw kdv d xqltxh �{hg srlqw1 Fdoo lw Z dqg gh�qh
Y +�> L, � Y3+�>3>Z ,1 Wkhq Y lv wkh ydoxh ixqfwlrq iru frxsohv lq wklv prgho/
dqg lw kdv wkh surshuwlhv ri wkh pruh jhqhudo ixqfwlrq Y3+�>3>Z3, deryh1 Ixuwkhu/
M � M�3 +�>Z ,/ vr lw wrr kdv wkh surshuwlhv ghprqvwudwhg iru wkh pruh jhqhudo fodvv
ri ixqfwlrqv M�3 1�

Surri ri Fruroodu| 5= Zh ehjlq e| vkrzlqj wkdw wkh rswlpdo qhz lqyhvwphqw
lv 3 rqo| iru vx!flhqwo| orz � +jlyhq L, dqg L +jlyhq �,1 Vlqfh M+�> L> L3, lv vwulfwo|



lqfuhdvlqj lq � iru doo L> L 3/ li M+�3> L> L 3, �Z�f+L> 3,/ wkhq M+�> L> L3, �Z�f+L>3,
iru doo � � �31 Ixuwkhu/ jlyhq �> L3/ dqg L5 � L4/

M+�> L5> L
3,� ^Z � f+L5>3,`

�iM+�> L4> L3, � ^Z � f+L4> 3,`j
�

U+�> L5> L
3, �U+�> L4> L

3,.
f+L5>3,� f+L4>3,� f+L5> L 3, . f+L4> L3,

Wkh h{suhvvlrq rq wkh uljkw0kdqg vlgh ri wkh htxdwlrq lv qrq0qhjdwlyh/ vlqfh U lv dw
ohdvw zhdno| lqfuhdvlqj lq L dqg f lv vxeprgxodu1 Wkxv/ li wkh rswlpdo fkrlfh iru L 3

lv 3 dw +�3> L3,/ lw zloo dovr eh wkh rswlpdo fkrlfh iru doo +�> L, � +�3> L3,1
Iru +�> L, vxfk wkdw vxs

L35�+L,>L3 9@3
M+�> L> L3, �Z�f+L> 3,/ lw iroorzv wkdw Y +�> L, @

vxs
L35�+L,>L3 9@3

M+�> L> L3, vr zh duh vhhnlqj wr pd{lpl}h d vxshuprgxodu ixqfwlrq ryhu

d odwwlfh1 Wrsnlv +4<:;/ Wkhruhp 914, kdv vkrzq wkdw wkh vhw ri vroxwlrqv wr wklv
sureohp +�+�> L,, lv dq dvfhqglqj vxeodwwlfh ri �+L,1 Ixuwkhupruh/ vlqfh � lv d
vxeodwwlfh/ lw kdv pd{lpdo dqg plqlpdo hohphqwv/ gh�qhg dv L� dqg L�� khuh/ zklfk
duh lqfuhdvlqj ixqfwlrqv ri +�> L, ehfdxvh ri wkh dvfhqglqj qdwxuh ri �1�

Surri ri Sursrvlwlrq 6= Ohw L5 � L4 A 31 Wkhq

M+�> L5> L5,� M +�> L5> L4, @ U+�> L5> L5,�U+�> L5> L4, . n+L5,

.�

]
�35�

Y +�3> L5,� Y +�3> L4, gI +�3> �,

� n+L5,� �^n+L5,� n+L4,`

A 3= �

Surri ri Sursrvlwlrq 7= Uhfdoo wkdw zh duh qrz dvvxplqj wkdw ohyhov ri frp0
plwphqw pdunhg e| L 5 Lf � L � Lf pruh dwwudfwlyh wkdq ehiruh ehfdxvh vrph
srolf| sdudphwhu ghqrwhg e| { urvh1 Qrz frqvlghu L3 A Lf dqg L3 �1L3/ dqg ohw
��+L, eh gh�qhg dv wkh pd{lpxp � vxfk wkdw M+�> L> L, @Z � f+L>3, 1 Wkhq

C

C{
M+�> L3> L

3, @
C

C{
U+�> L3> L

3, �
C

C{
t+L3> L

3,

.�

�
CZ

C{
�

C

C{
f+L 3> 3,

�
I +��+L 3,> �,

.�

]
�3���+L3,

C

C{
Y +�> L3,gI

�
C

C{
^U� t . � +Z � f,I +��> �,`

.� ^4�I +��> �,`M{>pd{

zkhuh M{>pd{ @ vxs
�3���+L3,

vxs
L33�L3

CM
C{

+�3> L3> L 33,1 +Wklv zloo h{lvw ehfdxvh zh kdyh dv0

vxphg wkdw CU
C{

dqg Cf
C{

duh erxqghg1, Vlqfh L3 A Lf/

C

C{
^U� t � �fI +��> �,` � 3=

Ixuwkhu/ wkh idfw wkdw L 3 � L3 lpsolhv wkdw

M{>pd{ � �I +��+L33,> �3,
C

C{
Z

.� ^4� I +��+L33,> �3,`M{>pd{

�
�I +��> �3,

4� � . �I +��> �3,

CZ

C{
=



Wkxv/ mM{>pd{m ?
��CZ
C{

�� =
Vlploduo|/ li zh gh�qh M{>plq � lqi

�3���+L3,
vxs
L33�L3

CM
C{

+�3> L 3> L33,/ zh �qg wkdw

M{>plq �
�I +��> �3,

4� � . �I +��> �3,

CZ

C{
=

Lq jhqhudo/ wkh �3 dqg L33 iru M{>plq zloo gl�hu iurp wkdw iru M{>pd{/ vr wkh iudfwlrq
�I

4��.�I

zloo gl�hu iru wkh wzr h{suhvvlrqv1 Krzhyhu/ �I
4��.�I

5 +3>4, hyhu|zkhuh/ vr zh

fdq vd| wkdw �4
CZ
C{

� CM
C{

� �5
CZ
C{

zkhuh �4> �5 5 +3>4,= Zh wkxv hvwdeolvk wkdw CM
C{

kdv wkh vdph vljq dv CZ
C{

1

Qrz vxssrvh wkdw CZ
C{

� 31 Wkhq iru L3 � Lf/ CM
C{

lv hyhu|zkhuh d vpdoohu

qhjdwlyh qxpehu wkdq CZ
C{

/ dv deryh +ru erwk duh }hur,1 Iru 3 � L 3 � Lf/ ohw ��� eh
gh�qhg dv wkh plqlpxp � vxfk wkdw wkh rswlpdo qhz lqyhvwphqw lv juhdwhu wkdq Lf=
Lw iroorzv wkdw iru L 3 A 3/

CM

C{
@

C

C{
^U � t � �I +��> �,n` +5,

.�I +��> �,
CZ

C{
. �

]
��������

CM

C{
gI

.�

]
�����

CM

C{
gI

dqg e| rxu uhvxowv deryh

CM

C{
�

C

C{
^U� t � �I +��> �,n`

.� ^4� I +���> �, .I +��> �,`
CZ

C{

.�

]
��+3,������

CM

C{
gI

Ohwwlqj M{>plq+5, � lqi
��+3,������

vxs
L33

C
C{
M+�> L3> L33,/ zh fdq wkxv vd| wkdw

M{>plq+5, � ^4� �I +���> �, . �I +��> �,`�4
C

C{
^U� t � �I +��> �,n`

.
� � �I +���> �, . �I +��> �,

4� �I +���> �, . �I +��> �,

CZ

C{

Vlqfh ���I +���>�,.�I +��>�,
4��I +���>�,.�I +��>�, 5 +3> 4, dqg C

C{
^U� t � �I +��> �,n` � 3 lq wkh uhohydqw

udqjh/ li CZ
C{

� 3/ wkhq M{>plq+5, �
CZ
C{

1 Zh kdyh wkxv hvwdeolvkhg wkdw li CZ
C{

� 3/
CM
C{

� CZ
C{

hyhu|zkhuh wkdw L 3 9@ 31
Dffruglqjo|/

CZ

C{
@ �J+��+3,,

CZ

C{
. �

]
����+3,

C

C{
M+�>3> L�+�>3,, gI

�
� ^4�J+��+3,,`

4� �J+��+3,,

CZ

C{
=

Krzhyhu/ ���J
4��J 5 +3>4,/ vr wklv lqhtxdolw| lv d frqwudglfwlrq1 Khqfh zh frqfoxgh

wkdw CZ
C{

A 3 dqg iru L 3 � Lf/ CM
C{

5 +3> CZ
C{

,1



Ixuwkhu/ lqvshfwlrq ri Htxdwlrq 5 uhyhdov wkdw zkhuh L 3 � Lf>

CM

C{
@ } . �

]
��������

CM

C{
gI

iru vrph srvlwlyh qxpehu }1 Lw iroorzv wkdw

M{>plq+5, �
}

4� � ^I +���> �, �I +��> �,`
A 3

Khqfh zh kdyh vkrzq wkdw CM
C{

A 3 hyhu|zkhuh1
Qrz vxssrvh wkdw L 3 A Lf1 Wkhq

M{ @ �I +��+L 3,> �,Z{ . �

]
�3���+L3,

M{ gI

dqg

M6{ @ � ^Z{ � M{+�
�> L 3> L�+��> L 3,,`i+��> �,

g��

gL 3

? 3 +ehfdxvh ri rxu hduolhu uhvxow wkdw Z{ A M{,1

�

Surri ri Sursrvlwlrq 8= Zh �uvw vkrz wkdw wkh Sursrvlwlrq krogv iru fdvh
+D,/ wkhq vkrz krz wkh surri zrxog gl�hu iru fdvhv +E, dqg +F,1

Fdvh +D,= Gh�qh ]+�> L> L3, @ M+�> L> L3, �Z . n+L,1 Wkhq wkh vwdqgdug iru
pdlqwdlqlqj wkh uhodwlrqvkls lqfuhdvhv li dqg rqo| li ]{+��+L,> L> L�+��> L,, A 31 Zh
nqrz iurp ehiruh wkdw ]{+�

�+L,> L> L�+��> L,, ? 3 iru L A Lf1 Ixuwkhupruh/

g

gL

C

C{

�
]+��+L,> L> L�+��> L,,� k4+L,

�
@

�
] � k4

�
4{

g��

gL
.
�
] � k4

�
5{

@
�
] � k4

�
4{

g��

gL

h{fhsw dw Lf> L
f/ zkhuh wkh ghulydwlyh lv xqgh�qhg1 Wkxv/ +] � k4,{ ulvhv ru idoov lq

L dv +] � k4,4{ lv qhjdwlyh ru srvlwlyh1
Wr h{dplqh wklv pruh forvho|/ gh�qh � � M � k4 dqg qrwh wkdw

�+�> L> L 3, @ U+�> L> L3,� t+L> L 3, . �k4+L 3, ^4�I +��+L 3,> �,`

.� ^Z � n+L,` . �

]
�4 ^�

3> L3> L�+�3> L 3,` ^4�I +�3> �,` g�3>

vr

�4{ @ ��k4{I5 � �

]
�4{I5 g�

3=

Rqfh djdlq zh fdq xvh wkh frqwudfwlrq pdsslqj wkhruhp1 Gh�qh W = E+[, $
E+[, e|

Wy+�> L> L 3, @ ��k4{I5+�
�+L,> �,� �

]
y ^�3> L 3> L�+�3> L3,`I5+�

3> �, g�3

iru erxqghg ixqfwlrqv y1 Lw lv hdv| wr yhuli| wkdw Eodfnzhoo*v frqglwlrqv dsso|/ vr W
lv d frqwudfwlrq/ dqg wkxv lw kdv d xqltxh �{hg srlqw1 Ixuwkhu/ W pdsv qrq0qhjdwlyh



ixqfwlrqv wr qrq0qhjdwlyh ixqfwlrqv/ vr wkh �{hg srlqw pxvw eh d qrq0qhjdwlyh ixqf0
wlrq1 Vlqfh ]4{ @ �4{/ lw iroorzv lpphgldwho| wkdw ]4{ � 3 hyhu|zkhuh1 Zh wkxv
hvwdeolvk wkdw +] � k4,{+��+L,> L> L�+��> L,, lv prqrwrqlfdoo| ghfuhdvlqj lq L 1

Lq dgglwlrq/

olp
�&��+3,

+] � k4,{+�>3> %, @ �

]
+Y � k4,{+�

3> %, gI +�3> ��+3,,

��

]
+Y � k4,{+�

3> 3, gJ+�3,

@ �

]
+Y � k4,{+�

3> 3, ^gI +�3> ��+3,,� gJ+�3,`

� 3=

+Wkh vhfrqg htxdolw| iroorzv iurp wkh idfw wkdw +Y �k4,5{ @ 3/ zkloh wkh lqhtxdolw|
uhvxowv ehfdxvh +Y �k4,{ lv qrq0ghfuhdvlqj lq � dqg J vwrfkdvwlfdoo| grplqdwhv I 1,

Wkhuhiruh/ +]�k4,{+��+L,> L> L�+��> L,, lv qhjdwlyh iru doo L � %/ vr wkh plqlpxp
vwdqgdug iru pdlqwdlqlqj d uhodwlrqvkls ��+L, ghfuhdvhv iru doo L @5 ^Lf> Lf`=

Iru sduw +6,/ qrwh wkdw

M{+�> L> L
3, @ k4{+L, . �k4{+L

3, ^4�I +��+L 3,> �,` . �

] �
Y{+�

3> L3,� k4{+L
3,
�
gI +�3> �,=

Wkh �uvw whup rq wkh uljkw0kdqg vlgh grhv qrw ydu| zlwk L3/ dqg wkh vhfrqg rqo|
dowhuv wkh ydoxh ri wkh gluhfwo|0d�hfwhg ohyhov ri lqyhvwphqw1 Wkxv/ wkh rqo| qrq0
gluhfw glvwruwlrqv frph iurp wkh odvw whup1 Ixuwkhu/

g

gL

�
�

] �
Y{+�

3> L 3, � k4{+L
3,
�
gI +�3> �,

�
@ ��

�
]{ � k4{

�
i +��+L,> �,

g��

gL

? 31

Dffruglqjo|/ dsduw iurp wkh gluhfw h�hfw ri wkh srolf| vkliw/ wkh lqgluhfw h�hfw lv
wr lqfuhdvh M+�> L3, pruh iru orzhu L 31 Lw iroorzv wkdw +d, M6+�> L> L�+�> L> {4,> {5, ? 3/
dqg +e, dujpd{

L35�+L,q^Lf>Lf`
M+�> L> L 3> {5, ? L�+�> L> {4,1

Ilqdoo|/ gh�qh Lp+�> L, � dujpd{

L35^Lf>Lf`
M+�> L> L3> {5,1 Wkhq L� lqfuhdvhv li dqg rqo|

li {5 � {4 A �+�> L> L3> {5, � �+�> L> Lp> {5, iru doo L 3 ? Lf/ zkhuh � � M � k41
Vxssrvh wklv lv wuxh dw +�4> L4,1 Vlqfh �46 � 3 dqg �56 � 3 lw zloo wkxv eh wuxh wkdw

{5 � {4 A �+�5> L5> L
3> {5,��+�5> L5> L

p+�4> L4,> {5, iru doo L
3 ? Lf

iru doo +�5> L5, � +�4> L4, vxfk wkdw L� +�5> L5, � Lf1
Iru fdvh +E,/ wkh surri lv wkh vdph dv deryh/ h{fhsw wkdw qrz wkh d�hfwhg uhjlrq

h{shulhqfhv n{ @ �k4{ ? 31 Wkh surri deryh vkrzv wkdw M{+��+L,> L> L, �Z{ ? 3
hyhu|zkhuh/ dqg qrz ]{ @ M{+�

�+L,> L> L,�Z{ . n{ ? 3 hyhu|zkhuh1 Iru sduw +6,/
qrz

M{+�> L> L
3, @ ��n{+L

3,I +��+L3,> �, . �

]
^Y{+�

3> L 3,� n{+L
3,` gI +�3> �,

dqg wkh vdph orjlf iroorzv dv lq wkh fdvh deryh1
Ilqdoo|/ iru fdvh +F,/ wkh vlwxdwlrq lv vlplodu wr wkrvh deryh/ h{fhsw wkdw qrz wkh

�d�hfwhg� uhjlrq lv qrw gluhfwo| d�hfwhg diwhu wkh lqlwldo lqyhvwphqw juhdwhu wkdq Lf
lv pdgh1 Dv deryh/ ]{ lv ghfuhdvlqj lq L/ rqo| qrz wkhuh lv qr frxqwhuydlolqj h�hfw



rq ^Lf> Lf`1 Dffruglqjo|/ wkh plqlpxp vwdqgdug iru frqwlqxlqj wkh uhodwlrqvkls ulvhv
hyhu|zkhuh1 Dv iru wkh �qdo sduw ri wkh fodlp/ qrz

M{+�> L> L
3, @ �k5{+L> L

3, . �

]
Y{+�

3> L 3, gI +�3> �,=

Wkh surri wkxv iroorzv dqdorjrxvo| wr wkdw deryh1�


