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Wkh Plfurhfrqrplfv ri Fruuxswlrq= Wkh

Fodvvlfdo Dssurdfk�

Iodylr P1 Phqh}hv
HSJH2IJY

Qryhpehu 63/ 5333

4 Lqwurgxfwlrq

Wklv fkdswhu uhylhzv wkh fodvvlfdo dssurdfk wr wkh plfurhfrqrplfv ri fruuxswlrq1
Edvhg rq wkh slrqhhu zrun ri Jdu| Ehfnhu +4<9;, dqg Jhrujh Vwljohu +4<:3, rq
wkh hfrqrplfv ri fulph/ Ehfnhu dqg Vwljohu +4<:7,/ Urvh0Dfnhupdq +4<:7/ 4<:;,
dqg Edq�hog +4<:8,/ dprqj rwkhuv/ dssolhg vwdqgdug hfrqrplf wrrov wr dqdo|vh
fruuxswlrq1

Lq sduwlfxodu/ wklv fkdswhu irfxvhv rq d sulqflsdo0djhqw prgho ri fruuxswlrq1
Wkdw lv/ lw irfxvhv rq wkh uhodwlrqvkls ehwzhhq wkh sulqflsdo � wkh wrs ohyho ri
jryhuqphqw � dqg wkh djhqw � dq r!fldo/ zkr lv vxvfhswleoh wr wdnlqj eulehv
iurp sulydwh �upv lqwhuhvwhg lq vxsso|lqj wkh jryhuqphqw zlwk d sduwlfxodu
jrrg ru vhuylfh1 Wklv fkdswhu surylghv d vlpsol�hg yhuvlrq ri Urvh0Dfnhupdq
+4<:7/ 4<:;, wr h{soruh wkh uhodwlrqvkls ehwzhhq pdunhw vwuxfwxuh/ jryhuqphqw
suhihuhqfhv dqg wkh olnholkrrg ri fruuxswlrq1 Dv d fruroodu|/ lw frqvlghuv wkh
h{whqw wr zklfk fruuxswlrq fdq eh uhgxfhg e| uhylvlqj frqwudfwlqj surfhgxuhv
dqg uhrujdqlvlqj pdunhw vwuxfwxuhv1

Dowkrxjk qr irupdo wudlqlqj lq hfrqrplfv lv uhtxluhg iru uhdglqj wklv fkds0
whu/ wkh nqrzohgjh ri hfrqrplf sulqflsohv vxfk dv ghpdqg/ vxsso| dqg pdunhw
htxloleulxp lv xvhixo14 Wkh rqo| dqdo|wlfdo wrrov xvhg duh vlpsoh dojheud dqg
gldjudpv1 Wkhuh duh wkuhh w|shv ri djhqwv lq wkh vw|olvhg hfrqrp| h{dplqhg
ehorz/ qdpho|/ d srolf|0pdnhu/ d orzhu ohyho exuhdxfudw dqg �upv1 Wkh srolf|0
pdnhu lv dq krqhvw lqglylgxdo zkr hvwdeolvkhv wkh jryhuqphqw*v suhihuhqfhv ryhu
jrrgv dqg vhuylfhv wkdw zloo eh surfxuhg e| wkh jryhuqphqw1 Wkh orzhu ohyho
exuhdxfudw/ zkr lv uhvsrqvleoh iru wkh sxufkdvlqj ghflvlrqv/ fkrrvhv klv dfwlrqv
lq rughu wr pd{lplvhv klv h{shfwhg jdlqv iurp dq| ghdolqjv zklfk pd| lqfoxgh
eulehv1 Krzhyhu/ wkh srolf|0pdnhu prqlwruv wkh sxufkdvlqj ghflvlrqv1 Wkh �upv

WL wkdqn Urehuw Doerq dqg Vwhyh Grzulfn iru pdq| xvhixo frpphqwv1
4Wkhuh duh pdq| rxwvdqglqj hfrqrplfv sulqflsohv wh{werrnv wkdw pd| eh khosixo wr wkh

uhdghu vxfk dv Jdqv/ Nlqj dqg Pdqnlz +4<<<, dqg Wd|oru +4<<;,1
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dovr fkrrvh wkhlu dfwlrqv � iru h{dpsoh/ zkhwkhu ru qrw wr r�hu d euleh wr wkh
r!fldo dqg li vr wkh vl}h ri wkh euleh � wr pd{lplvh wkhlu sur�wv1

Wkurxjkrxw wklv fkdswhu zh frqvlghu wkh fdvh zkhuh wkh jrrgv wkh jryhuq0
phqw zlvkhv wr ex| pd| eh srwhqwldoo| surylghg e| pdq| vhoohuv1

5 Jryhuqphqw zlwk zhoo0gh�qhg suhihuhqfhv

Wklv vhfwlrq dvvxphv wkdw wkh jryhuqphqw kdv zhoo gh�qhg suhihuhqfhv1 Iru
h{dpsoh/ wkh jryhuqphqw zloo dffhsw d ohvv suhihuuhg dowhuqdwlyh rqo| li wkh
sulfh lv orzhu1 Wkh olnholkrrg ri fruuxswlrq zloo ghshqg rq krz krprjhqrxv wkh
jrrgv duh dqg rq wkh h{lvwhqfh ri sulydwh pdunhwv zkhuh wkhvh jrrgv duh wudghg1

514 Krprjhqrxv jrrgv

Vxssrvh sulydwh pdunhwv h{lvw dqg jrrgv duh krprjhqhrxv1 H{dpsohv lqfoxgh
r!fh vxssolhv/ frpsxwhuv/ ixuqlwxuh dqg fohdqlqj vhuylfhv1 Wkhvh surgxfwv dqg
vhuylfhv duh krprjhqhrxv lq qdwxuh dqg duh dydlodeoh lq wkh pdunhw sodfh1 Lq
wklv fdvh fruuxswlrq lv xqolnho| wr rffxu iru dw ohdvw wzr uhdvrqv1 Iluvw/ vhoohuv
kdyh qr lqfhqwlyh wr euleh jryhuqphqw r!fldov wr vhoo d jrrg wkdw rwkhuzlvh
zrxog eh vrog lq wkh pdunhw1 Vhfrqg/ fruuxswlrq fdq eh hdvlo| ghwhfwhg dv lw
zloo eh dssduhqw wkdw wkh jryhuqphqw sdlg pruh wkdq wkh pdunhw sulfh

Qrz vxssrvh sulydwh pdunhwv gr qr h{lvw exw jrrgv duh vwloo krprjhqhrxv1
H{dpsohv lqfoxgh wkh frqvwuxfwlrq ri d fkloguhq*v sod|jurxqg ru d eulgjh1 Wkhvh
jrrgv duh krprjhqrxv lq wkh vhqvh wkdw wkh| zloo eh exlow dffruglqj wr d jlyhq
vshfl�fdwlrq1 Dv wkh eulgjh vshfl�fdwlrq lv xqltxh/ wkhuh lv qr suh0h{lvwlqj sulfh
nqrzq wr doo1 Wkxv/ wkh jryhuqphqw fdqqrw ex| wklv jrrg lq wkh pdunhw sodfh
dqg/ wkhuhiruh/ eulehu| pd| rffxuv1 Ilupv pd| wu| wr euleh wkh jryhuqphqw
r!fldo vr wkdw kh fkrrvhv wr ex| wkhlu jrrgv ru vhuylfhv1 Qhyhuwkhohvv/ eulehu|
pd| eh holplqdwhg li wkh jryhuqphqw xvhv d whqghu surfhvv lq zklfk vhdohg elgv
duh vxeplwwhg/ wkh zlqqhu lv wkh vhoohu zlwk wkh orzhvw elg dqg elgv duh pdgh
sxeolf diwhu wkh zlqqhu lv vhohfwhg15

515 Gl�huhqwldwhg jrrgv

Qrz vxssrvh hdfk vhoohu surylghv d vrphzkdw gl�huhqwldwhg jrrg1 H{dpsohv
lqfoxgh wkh surylvlrq ri dffrxqwlqj ru zrug0surfhvvlqj vriwzduh/ wkh ghvljq dqg

5Rqh vwloo kdv wr ghwhuplqh wkh sulfh wr eh sdlg e| wkh jryhuqphqw wr wkh vhoohu zlwk wkh
orzhvw elg1 Zlwk d krqhvw dxfwlrqhhu +l1h1/ wkh lqglylgxdo zkr frqgxfwv wkh whqghu surfhvv,
dqg zkhq wkh vhoohuv* frvwv duh uhsuhvhqwhg e| lqghshqghqw dqg lghqwlfdoo| glvwulexwhg udqgrp
yduldeohv/ wkh sulflqj uxoh fkrvhq grhv qrw pdwwhu1 Iru h{dpsoh/ wkh jryhuqphqw*v h{shfwhg
sulfh lv wkh vdph zkhwkhu lw sd|v wkh orzhvw ru wkh vhfrqg0orzhvw elg1 +Uloh| dqg Vdpxhovrq/
4<;4,1 Lq sduwlfxodu/ wkh jryhuqphqw*v h{shfwhg sulfh lv htxdo wr wkh vhfrqg0orzhvw vhoohu*v
frvw1 Krzhyhu/ li wkh dxfwlrqhhu lv fruuxsw wkhq wkh sduwlfxodu phfkdqlvp grhv pdwwhu iru
wkh olnholkrrg ri eulehu| rffxuulqj +Mrqhv dqg Phqh}hv/ 4<<8,1 Pruhryhu/ vhoohuv pd| vwloo
frooxgh dprqjvw wkhpvhoyhv dqg irufh d +krqhvw, jryhuqphqw r!fldo wr sd| pruh wkdq wkh
vhfrqg0orzhvw frvw +Pdlodwk dqg ]hpvn|/4<<4,1
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surgxfwlrq ri plolwdu| dlufudiw ru qxfohdu vxepdulqhv1 Li wkhvh gl�huhqwldwhg
jrrgv duh dydlodeoh lq wkh pdunhw sodfh/ dv lv wkh fdvh ri zrug0surfhvvlqj vriw0
zduh/ wkhq fruuxswlrq lv xqolnho| wr rffxu1 Wkh uhdvrq lv wkdw sulfhv ri hdfk zrug
surfhvvru duh nqrz wr doo hfrqrplf djhqwv dqg wkh jryhuqphqw lv deoh wr udqn
wkh surgxfwv lq whupv ri wkhlu ghvludelolw|1 Wkhuhiruh/ wkh h{lvwhqfh ri eulehu|
zrxog eh hdvlo| ghwhfwhg iurp revhuylqj zkhwkhu pruh kdv ehhq sdlg wkdq wkh
sulfh ri d suhihuuhg surgxfw1

Xqghu wkhvh flufxpvwdqfhv/ fruuxswlrq fdq rqo| shuvlvw li wkhuh duh vshfldo
dgydqwdjhv lq grlqj exvlqhvv zlwk wkh jryhuqphqw � vxfk dv uhsxwdwlrq exloglqj
ru li wkh jryhuqphqw lv d odujh ex|hu1 Djdlq fruuxswlrq ri wklv w|sh fdq eh
holplqdwhg e| xvlqj d vhdohg0elg whqghu surfhvv dv ghvfulehg lq wkh suhylrxv
vxevhfwlrq1

Rq wkh rwkhu kdqg/ li sulydwh pdunhwv gr qrw h{lw/ wkhq fruuxswlrq lv olnho|
wr rffxu dv vkrzq ehorz1 Iru h{dpsoh/ dowkrxjk wkhuh duh jhqhudo dffrxqwlqj
vriwzduh sdfndjhv dydlodeoh lq wkh pdunhw sodfh/ wkh| pd| qrw eh vxlwdeoh iru
xvh e| wkh jryhuqphqw zkr uhtxluhv lqvwhdg wkh ghyhorsphqw ri d fxvwrplvhg
sdfndjh1 Lq wklv fdvh lw lv vwloo uhdvrqdeoh wr dvvxph wkdw wkh jryhuqphqw kdv
zhoo0gh�qhg suhihuhqfhv ryhu glvwlqfw ihdwxuhv ri wkh vriwzduh1 Wkdw lv/ lw lv
suhsduhg wr sd| pruh iru pruh suhihudeoh rswlrqv16

Wkh dvvxpswlrq lv wkdw dq krqhvw srolf|0pdnhu hvwdeolvkhv wkh jryhuqphqw*v
suhihuhqfhv dqg uhylhzv sxufkdvlqj ghflvlrqv/ exw d orzhu ohyho exuhdxfudw pdnhv
wkh sxufkdvlqj ghflvlrqv1 Wkhuh duh pdq| srwhqwldo vhoohuv zkr r�hu d vshfwuxp
ri sulfh dqg txdolw| sdfndjhv1 Wkhvh jrrgv ru vhuylfhv duh qrw dydlodeoh lq wkh
pdunhw sodfh1

Jlyhq wkdw �upv kdyh shuihfw nqrzohgjh ri wkh jryhuqphqw*v suhihuhqfhv/ doo
vhoohuv* r�huv dsshdu vkrxog htxdoo| ghvludeoh wr wkh jryhuqphqw1 Li rqh surgxfhu
fohduo| grplqdwhg wkh rwkhuv dw wkh lqlwldo r�hulqj sulfhv/ wkhq wkh rwkhu vhoohuv
frxog eh h{fhswhg wr orzhu sulfhv dqg udlvh txdolw| wr eulqj wkhpvhoyhv lqwr olqh
zlwk wkh grplqdqw vhoohu li wklv fdq eh grqh zlwkrxw fdxvlqj �qdqfldo orvvhv1

Rqfh vhoohuv kdyh pdgh wkhlu sulfh0txdolw| r�hulqjv htxlydohqw wr rqh dqrwkhu/
wkh frqwudfwlqj r!fldo fdq vdwlvi| wkh srolf|0pdnhu e| sxufkdvlqj iurp dq| ri
wkh frpshwlwruv ehfdxvh wkhuh duh qr sulydwh pdunhwv1 Wkxv/ �upv pd| dwwhpsw
wr zlq wkh frqwudfw wkurxjk eulehu|1 Wkh frqwudfwlqj r!fldo lv dvvxphg wr
rujdqlvh wkh eulehu| pdunhw e| wuxwkixoo| lqiruplqj hdfk fruuxsw �up ri wkh
vl}h ri wkh euleh r�huv kh kdv uhfhlyhg1

Ghqrwh e| el wkh vl}h ri wkh wrwdo euleh r�huhg e| vhoohu l wr wkh r!fldo dqg

e| SR+el, @
el

5
wkh h{shfwhg shqdow| wr wkh r!fldo1 Wkh h{shfwhg shqdow| lv

vlpso| wkh shqdow| li fdxjkw wlphv wkh suredelolw| ri ehlqj fdxjkw1 Rqh srvvleoh
lqwhusuhwdwlrq ri wkh jlyhq h{shfwhg shqdow| lv wkdw wkh hqwluh euleh lv frq�vfdwhg
li wkh r!fldo lv fdxjkw dqg wkh suredelolw| ri wklv hyhqw lv htxdo wr 83 shu fhqw1

6Wklv dvvxpswlrq pd| qrw eh uhdvrqdeoh lq wkh sxufkdvh ri qxfohdu vxepdulqhv ru plolwdu|
dlufudiw zkhuh suhihuhqfhv ryhu glvwlqfw ihdwxuhv pd| eh xqfohdu ru hyhq qrw vshfl�hg dw wkh
wlph ri ghvljq1 Wkh qh{w vhfwlrq h{dplqhv wkh vlwxdwlrq zkhuh wkh jryhuqphqw grhv qrw kdyh
zhoo0vshfl�hg suhihuhqfhv1

6



Qrwh wkdw wklv h{shfwhg shqdow| lqfuhdvhv zlwk wkh euleh17

Wkxv/ wkh h{shfwhg jdlq wr wkh r!fldo iurp hqjdjlqj lq fruuxswlrq/ ghqrwhg
e| �R> lv jlyhq e|=

�R+ el, @ el �SR+el, @
el

5

Wkh r!fldo zloo dffhsw d euleh li dqg rqo| li wkh h{shfwhg jdlq iurp grlqj vr
lv juhdwhu wkdq ru htxdo wr }hur1 Wkxv/ wkh r!fldo zloo dffhsw dq| qrqqhjdwlyh
euleh1

Ohw s ghqrwh wkh sulfh shu xqlw r�huhg lq htxloleulxp/ t wkh txdqwlw| gh0
pdqghg e| wkh jryhuqphqw/ W l l*v wrwdo frvw ri surgxflqj t xqlwv/ dqg S V+el, @
el wkh h{shfwhg shqdow| wr vhoohu l1 Rqh srvvleoh lqwhusuhwdwlrq ri wkh jlyhq h{0
shfwhg shqdow| lv wkdw wkh vhoohu kdv wr sd| d �qh htxdo wr wzlfh wkh ydoxh ri wkh
euleh li fdxjkw dqg wkh suredelolw| ri wklv hyhqw lv htxdo wr 83 shu fhqw1 Qrwh
wkdw wklv h{shfwhg shqdow| dovr lqfuhdvhv zlwk wkh euleh1

Vhoohu l*v h{shfwhg sur�w/ ghqrwhg e| �l> lv jlyhq e| wkh gl�huhqfh ehwzhhq
wrwdo uhyhqxh iurp vhoolqj t xqlwv dw sulfh s dqg wkh wrwdo frvw zklfk lqfoxghv
erwk surgxfwlrq frvwv dqg wkh frvw ri eulelqj wkh r!fldo +euleh soxv h{shfwhg
shqdow|,1 Wkdw lv/

�l+el, @ st � W l � el � SV+el, @ st � W l � 5el

Vhoohu l lv zloolqj wr r�hu d euleh udwkhu wkdq orvh wkh frqwudfw dv orqj dv l*v
h{shfwhg sur�wv iurp grlqj vr duh juhdwhu wkdq ru htxdo wr }hur=

st � W l � 5el � 3

Wkdw lv/

el �
st � W l

5

Wkh pd{lpxp ihdvleoh euleh iurp vhoohu l*v srlqw ri ylhz lv
st � W l

5
1 Wkhuh0

iruh/ wkh �up zlwk wkh orzhvw frvw fdq r�hu wkh kljkhvw euleh dqg zlq wkh
frqwudfw1 Exw wkh| zloo qrw xvxdoo| kdyh wr r�hu dv pxfk dv wkh pd{lpxp euleh
� wkh| fdq vwloo zlq e| r�hulqj d euleh mxvw iudfwlrqdoo| deryh wkh vhfrqg �up*v
pd{lpxp1 Wkh dfwxdo vl}h ri wkh euleh lv vrphzkhuh lq ehwzhhq wkh pd{lpxp
ihdvleoh euleh iru wkh zlqqhu dqg wkh pd{lpxp ihdvleoh euleh iru wkh �up zlwk
wkh vhfrqg orzhvw frvw1 Ohw �up 4 kdyh wkh orzhvw frvw dqg �up 5 wkh vhfrqg
orzhvw frvw1 Lq wkh gldjudp ehorz wkh dfwxdo vl}h ri wkh euleh lv vrphzkhuh

ehwzhhq
st � W 4

5
dqg

st � W 5

5
dqg lw lv ghwhuplqhg e| wkh uhodwlyh edujdlqlqj

7Rqh fdq dujxh wkdw wkh olnholkrrg ri ghwhfwlqj eulehu| lqfuhdvhv zlwk wkh vl}h ri wkh euleh
� odujhu eulehv duh hdvlhu wr ghwhfw ehfdxvh wkh r!fldo pd| h{klelw vljqv ri zhdowk ru odujhu
edqnlqj wudqvdfwlrqv pd| dwwudfw wkh dwwhqwlrq ri wkh wd{dwlrq r!fh1 Lq dgglwlrq/ pdq| ohjdo
v|vwhpv lpsrvh shqdowlhv +�qhv dqg mdlo whupv, iru fruuxswlrq wkdw lqfuhdvh zlwk wkh vl}h ri
eulehv1
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srzhu ri wkh r!fldo ylv0d0ylv wkdw ri �up 41 Dq| euleh ohvv ru htxdo wr
st � W 5

5
fdqqrw eh dq htxloleulxp ehfdxvh dw wklv ohyho �up 5 zloo dovr eh zloolqj wr euleh
wkh r!fldo lq rughu wr zlq wkh frqwudfw1

Iljxuh 4= Fruuxswlrq htxloleulxp zlwk pdq| vhoohuv

Iru wkh eulehu| pdunhw wr zrun dv ghvfulehg deryh zh qhhg dw ohdvw wzr �upv
zloolqj wr sduwlflsdwh1 Wkdw lv/ zh qhhg st � W 5 � 3= Pruhryhu/ wkh uhvxowlqj
doorfdwlrq lv h!flhqw dv wkh frqwudfw lv zrq e| wkh �up zlwk wkh orzhvw frvw1
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6 Eulehu| zkhq Jryhuqphqw*v suhihuhqfhv duh

xqfohdu

Lq wklv vhfwlrq zh h{soruh dqrwkhu uhdvrq iru eulehu| wr rffxu1 Vxssrvh qrz
wkdw wkh jryhuqphqw lv surfxulqj d plolwdu| wudlqlqj dlufudiw ru wkh frqvwuxfwlrq
ri d eulgjh1 Lw lv uhdvrqdeoh wr dvvxph wkdw wkh jryhuqphqw*v suhihuhqfhv duh qrw
zhoo gh�qhg1 Vxvshqvlrq eulgjhv pd| eh hvwkhwlfdoo| qlfhu wkdq wkh dowhuqdwlyh
exw lw lv xqfohdu krz pxfk pruh wkh jryhuqphqw vkrxog sd| iru vxfk d eulgjh1
D plolwdu| wudlqlqj dlufudiw wkdw fdq  | yhu| orz pd| eh suhihuuhg wr rqh wkdw
fdqqrw1 Djdlq lw lv qrw fohdu krz pxfk pruh wkh jryhuqphqw vkrxog eh suhsduhg
wr sd| iru vxfk d ihdwxuh1

Dv lq vhfwlrq 6/ dq krqhvw srolf|0pdnhu hvwdeolvkhv wkh jryhuqphqw*v suhi0
huhqfhv/ zklfk duh qrz qrw zhoo vshfl�hg/ dqg uhylhzv sxufkdvlqj ghflvlrqv1
Wkh sxufkdvlqj ghflvlrqv duh pdgh e| d orzhu ohyho exuhdxfudw zkr fdq hqjdjh
lq fruuxsw ghdolqjv zlwk �upv1 Wklv r!fldo lv djdlq dvvxphg wr rujdqlvh wkh
eulehu| pdunhw e| lqiruplqj hdfk vhoohu wuxwkixoo| ri wkh euleh r�huv uhfhlyhg
iurp rwkhu �upv1 Dv lq wkh suhylrxv vhfwlrq/ wkhuh duh pdq| srwhqwldo vhoohuv1

Lq wklv vw|olvhg prgho/ wkh txdolw| ohyho ri wkh jrrg surylghg e| vhoohu l/
ghqrwhg e| �l/ lv �{hg exw wkh sulfh fkdujhg e| vhoohu l/ ghqrwhg e| sl/ fdq ydu|1
Wkh sdudphwhu �l lv dvvxphg wr eh d qxpehu ehwzhhq 3 dqg 4/ zkhuh �l @ 3
lpsolhv wkdw wkh jrrg lv ri wkh zruvw srvvleoh txdolw| dqg �l @ 4 phdqv wkdw wkh
jrrg lv ri wkh ehvw srvvleoh txdolw|1 Wklv sdudphwhu fdq dovr eh lqwhusuhwhg dv
vrph ihdwxuh ri wkh jrrg ehlqj surfxuhg e| wkh jryhuqphqw � lq wkh h{dpsoh
ri wkh eulgjh/ �l frxog uhsuhvhqw wkh qxpehu ri odqhv ru wkh olih h{shfwdqf| ri
wkh eulgjh surylghg e| �up l1

Wkh h{shfwhg shqdow| wr wkh vhoohu lv dvvxphg wr eh

SV+el, @ sl+el .
sl

�l
,

Wkdw lv/ dq lqfuhdvh lq wkh sulfh fkdujhg e| �up l ru d ghfuhdvh lq wkh txdolw|
surylghg lqfuhdvhv wkh h{shfwhg shqdow|1 Wklv lqfuhdvh fdq rffxu hlwkhu ehfdxvh
erwk orz txdolw| dqg h{shqvlyh jrrgv duh pruh olnho| wr dwwudfw wkh dwwhqwlrq ri
wkh srolf|0pdnhu zkr uhylhzv wkh sxufkdvlqj ghflvlrq ru ehfdxvh shqdowlhv pd|
eh pruh vhyhuh lq wkh fdvh ri hlwkhu orzhu txdolw| ru kljk sulfh1 Iru h{dpsoh/ dq
r!fldo zkr zdv suryhq wr kdyh uhfhlyhg d euleh rq wkh frqvwuxfwlrq ri d eulgjh
wkdw kdv froodsvhg ehfdxvh ri orz txdolw| lv pruh olnho| wr uhfhlyh d kduvkhu
shqdow| wkdq dq r!fldo zkr zdv fdxjkw exw zkrvh fruuxsw ghdolqjv glg qrw
lqfoxgh surfxulqj d eulgjh ri orz txdolw|1

Vxssrvh �up l surgxfhv t xqlwv ri d jrrg ri txdolw| �l / fkrrvhv wr fkdujh
d sulfh sl dqg r�huv d euleh el= Wkhq �up l*v h{shfwhg sur�w lv jlyhq e|

�l+sl> el, @ slt � W l � el � sl+el .
sl

�l
,

Ilup l*v h{shfwhg sur�w lv htxdo wr wkh uhyhqxh rewdlqhg iurp vhoolqj t xqlwv
plqxv surgxfwlrq frvwv dqg wkh frvwv ri eulelqj wkh jryhuqphqw r!fldo +euleh
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soxv h{shfwhg shqdow|,1 Iru d jlyhq sulfh sl> �up l lv zloolqj wr r�hu d euleh

el dv orqj dv �l+sl> el, � 3= Ohw wkh ixqfwlrq
�
el
3
> sl

3

�V
ghqrwh wkh sulfh0euleh

frpelqdwlrq wkdw |lhogv }hur sur�wv iru hdfk �up zkhuh

el �

slt � W l �
+sl,5

�l

4 . sl

Wkh vkdghg duhd lq �jxuh 5 looxvwudwhv doo frpelqdwlrqv ri sulfh sl dqg euleh
el wkdw |lhog srvlwlyh sur�wv iru �up l1 Qrwh wkdw iru sulfhv ehorz sl/ dq lqfuhdvh
lq wkh sulfh kdv wr eh dffrpsdqlhg e| dq lqfuhdvh lq wkh euleh lq rughu wr
nhhs sur�wv htxdo wr }hur1 Iru sulfhv deryh sl/ dq lqfuhdvh lq sulfhv kdv wr
eh dffrpsdqlhg e| d ghfuhdvh lq wkh euleh lq rughu wr nhhs sur�wv htxdo wr
}hur1 Wkh ydoxh ri sl fdq eh rewdlqhg e| ghulylqj wkh uljkw kdqg vlgh ri wkh
deryh h{suhvvlrq zlwk uhvshfw wr sl dqg vhwwlqj lw htxdo wr }hur1 Wklv |lhogv
sl @

s
4 . +�l,5 . �lW l � 4=

Iljxuh 5= Ilup l*v sulfh0euleh frpelqdwlrq iru W l @ 8> t @ 43 dqg �l @ 3=:=

Wkh r!fldo*v h{shfwhg shqdow| lv dovr dvvxphg wr eh dq lqfuhdvlqj ixqfwlrq
ri wkh sulfh fkdujhg e| vhoohu l dqg d ghfuhdvlqj ixqfwlrq ri wkh txdolw|1 Wkh
mxvwl�fdwlrq lv wkh vdph dv deryh1 Lq sduwlfxodu/ wkh h{shfwhg shqdow| wr wkh
r!fldo lv jlyhq e|

S r+el, @ sl

3
EC

el .
4

�l

53

4
FD

Jlyhq d sulfh sl fkdujhg e| �up l/ wkh r!fldo*v h{shfwhg jdlq iurp uhfhlylqj
d euleh el lv htxdo wr=

�r+ el> sl, @ el �
sl

53
+el .

4

�l
,

:



Iljxuh 6= R!fldo*v sulfh0euleh frpelqdwlrq iru W l @ 8> t @ 43 dqg �l @ 3=:=

Iru dq| sulfh sl> wkh r!fldo dffhswv d euleh el li �r+ el> sl, � 3= Ghqrwh

e|
�
el
3
> sl

3

�R
wkh sulfh0euleh frpelqdwlrq wkdw |lhogv dw ohdvw }hur jdlq iru wkh

r!fldo zkhuh

el �
sl

+53� sl,�l

Wkh vkdghg duhd lq �jxuh 6 lqglfdwhv doo frpelqdwlrqv ri sulfh sl dqg euleh
el wkdw |lhog srvlwlyh sur�wv iru wkh r!fldo1 Qrwh wkdw iru dq| jlyhq sl/ rqh
fdq �qg wkh ydoxh ri el wkdw pdnhv wkh r!fldo lqgl�huhqw ehwzhhq dffhswlqj ru
uhmhfwlqj wkh euleh1

Li h{shfwhg shqdowlhv duh vx!flhqwo| kljk/ eulehu| lv ghwhuuhg � +el3> s
l
3,
R

olhv deryh +el3> s
l
3,
V vr pxwxdo jdlq lv lpsrvvleoh1 Rwkhuzlvh/ dq| euleh0sulfh

frpelqdwlrq vdwlvi|lqj wkhvh wzr lqhtxdolwlhv vlpxowdqhrxvo| lv ihdvleoh lq wkdw
erwk wkh �up dqg wkh r!fldo fdq jdlq iurp wkh wudqvdfwlrq1 Lq wklv fdvh/ wkh
�up wkdw zlqv wkh frqwudfw lv wkh rqh iru zklfk wkh r!fldo*v qhw jdlq +phdvxuhg
e| wkh glvwdqfh ehwzhhq wkh wzr fxuyhv, lv wkh kljkhvw1 Wkh htxloleulxp sulfh
dqg euleh frpelqdwlrqv duh glvsod|hg lq �jxuh 7 iru wkh fdvh zkhuh �up l fdq
r�hu wkh r!fldo wkh kljkhvw qhw jdlq dqg W l @ 8> t @ 43 dqg �l @ 3=:=

;



Iljxuh 7= Htxloleulxp sulfh0euleh frpelqdwlrqv zkhq �up l r�huv wkh kljkhvw
qhw jdlq wr wkh r!fldo dqg W l @ 8> t @ 43 dqg �l @ 3=:=

7 Srolf| Lpsolfdwlrqv

Wkhuh duh vhyhudo lpsruwdqw lpsolfdwlrqv iurp wkh deryh dqdo|vlv1 Iluvw/ d �up
lv pruh olnho| wr zlq wkh frqwudfw e| eulelqj wkh r!fldo wkh pruh h!flhqw lw
lv/ l1h1 wkh orzhu lwv frvwv duh1 Vhfrqg/ �upv fdq dovr uhgxfh wkhlu dqg wkh
r!fldo*v h{shfwhg shqdowlhv e| r�hulqj jrrgv ri kljkhu txdolw|1 Wklug/ srolwlfdo
lq xhqfhv fdq dovr sod| d uroh1 Iru h{dpsoh/ �upv pd| oree| odz pdnhuv wr
lqwurgxfh ohvv vhyhuh shqdowlhv dqg wr uhgxfh wkh olnholkrrg ri dq dxglw1 Wklv
frxog eh dffrpsolvkhg e| frqylqflqj odz pdnhuv wr uhgxfh wkh dssursuldwlrq wr
wkh jryhuqphqw ghsduwphqw wkdw frqgxfwv wkh dxglwv1 Ilqdoo|/ shukdsv wkh prvw
lpsruwdqw lpsolfdwlrq lv wkdw shqdowlhv pd| eh lqh�hfwlyh wr holplqdwh eulehv
xqohvv wkh| duh vx!flhqwo| odujh1

Wkh deryh prghov dvvxph dzd| vhyhudo lqwhuhvwlqj srvvlelolwlhv1 Iluvw/ lw
zdv dvvxphg wkdw �upv wkdw orvh d frqwudfw hlwkhu gr qrw ohduq ri wkh euleh
ru idlo wr uhsruw wkh zlqqlqj �up wr odz hqirufhphqw r!fldov1 Krzhyhu/ li d
orvlqj frqwudfwru grhv fuhgleo| wkuhdwhq wr h{srvh fruuxsw sudfwlfhv/ lw lv lq wkh
zlqqhu*v lqwhuhvw wr sursrvh d fduwho lq zklfk frqwudfwruv vkduh lq wkh eulehv dqg
wkh ehqh�wv1 Zklvwoh0eorzlqj ohjlvodwlrq lv w|slfdoo| ghvljqhg wr fuhdwh wkh uljkw
lqfhqwlyhv iru phpehuv ri wkh fduwho wr uhsruw rwkhu phpehuv* loohjdo dfwlylwlhv1
D pruh frpsohwh prgho zrxog dgguhvv vxfk srvvlelolwlhv1

Wkh deryh prghov dovr dvvxphg dzd| lqirupdwlrqdo lvvxhv1 Wkh r!fldo pd|
qrw wuxwkixoo| lqirup �upv ri wkh euleh r�huv kh kdv uhfhlyhg dqg pd| h{djjhudwh
wkhlu ydoxhv1 Li �upv wklqn wkdw wklv lv srvvleoh/ wkhq wkh| pd| qrw eholhyh wkh
r!fldo*v fodlpv1 Vlploduo|/ d �up*v frvw pd| qrw eh nqrzq wr rwkhu �upv dqg
wr wkh r!fldo uhvxowlqj lq vwudwhjlf ehkdylrxu e| doo djhqwv1 Wkhvh lqirupdwlrq
dv|pphwulhv pd| fdxvh prudo kd}dug +klgghq dfwlrqv, dqg dgyhuvh vhohfwlrq
+klgghq lqirupdwlrq, sureohpv � wr xvh prghuq hfrqrplvwv* sduodqfh1 Rqh ri
wkh pdlq frqwulexwlrqv ri hfrqrplvwv ryhu wkh odvw wzhqw| |hduv lv suhflvho| wr
wu| wr xqghuvwdqg krz lqirupdwlrq lvvxhv fdq d�hfw rxwfrphv1 Lq sduwlfxodu/
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xqghu lqirupdwlrq dv|pphwulhv/ fruuxswlrq pd| ohdg wr lqh!flhqw rxwfrphv �
xqolnh lq wkh dqdo|vlv deryh zkhuh wkh zlqqlqj �up h{klelwhg wkh orzhvw frvw1
Wkxv/ wkh dqdo|vlv deryh pd| kdyh xqghuhvwlpdwhg wr frvwv ri fruuxswlrq18

Wkh remhfwlyh ri wklv fkdswhu zdv wr lqwurgxfh vrph ri wkh lqvljkwv iurp
wkh fodvvlfdo plfurhfrqrplf wkhru| ri fruuxswlrq1 Wkh xqghuo|lqj phvvdjh lv
wkdw wkh uljrurxv dqdo|wlfdo dssurdfk ri hfrqrplvwv pd| surylgh lqvljkwv wr
xqghuvwdqg wkh fdxvhv ri fruuxswlrq dqg wr khos wkh ghvljq ri dqwl0fruuxswlrq
phfkdqlvpv1 D vlpsol�hg yhuvlrq ri wkh zrun ri Urvh0Dfnhupdq zdv surylghg wr
srlqw rxw wkdw wkh dprxqw ri fruuxswlrq glvfryhuhg lv qrw d ixqfwlrq rqo| ri wkh
dprxqw ri uhvrxufhv ghyrwhg wr vxuyhloodqfh dqg odz hqirufhphqw � wkhuh duh
rwkhu hfrqrplf idfwruv dv zrun1 Lq sduwlfxodu/ li wkh pdunhw vwuxfwxuh fkdqjhv
iurp rqh ri wkh irupv wkhuh duh pruh surqh wr fruuxswlrq wr dqrwkhu lq zklfk
wkh lqfhqwlyhv iru eulehu| duh vpdoohu/ suh0h{lvwlqj fruuxsw uhodwlrqvklsv duh pruh
olnho| wr eh xqfryhuhg1 Iru h{dpsoh/ li d jrrg wkdw zdv surgxfhg h{foxvlyho| iru
wkh jryhuqphqw lv qrz vrog lq sulydwh pdunhwv/ eulehu| zloo eh hdvlo| ghwhfwhg1
Vlplodu glvfryhulhv pd| rffxu zkhq srolf|0pdnhuv fdq vshfli| wkhlu suhihuhqfhv
pruh suhflvho|1 Iru h{dpsoh/ e| uhyhdolqj wkh whfkqlfdo fulwhuld xvhg lq wkh
surfxuhphqw ri d fhuwdlq jrrg/ lw pd| ehfrph fohdu wkdw r!fldov sdlg pruh iru
d ohvv suhihuuhg remhfw1

Wklv dqdo|vlv dovr vxjjhvwv wkh zlvgrp ri frqvlghulqj pruh edvlf fkdqjhv
lq wkh uhodwlrqvkls ehwzhhq jryhuqphqw dqg sulydwh vhfwru1 Zkhq wkhuh pd|
eh klgghq fruuxswlrq frvwv lqyroyhg lq ex|lqj jrrgv vshfldoo| iru wkh xvh ri
wkh jryhuqphqw/ lw pd| eh ehwwhu wr sxufkdvh vwdqgdug jrrgv iurp wkh pdunhw
sodfh/ ghvslwh srvvleoh txdolw| orvv1 Li wklv fdqqrw eh dyrlghg/ srolflhv vkrxog eh
ghvljqhg wr uhgxfh ydjxhqhvv lq sxufkdvlqj lqvwuxfwlrqv jlyhq wr r!fldov dqg wr
lqfuhdvh prqlwrulqj ri sxufkdvlqj ghflvlrqv1 Lw vkrxog eh vwuhvvhg wkdw dowkrxjk
vxfk srolflhv pd| khos wr uhgxfh fruuxswlrq/ wkh| pd| qrw eh deoh wr frpsohwho|
holplqdwh lw xqohvv shqdowlhv duh yhu| odujh1

8 Ixuwkhu Uhdglqj

Wkh hfrqrplfv olwhudwxuh9 rq fruuxswlrq kdv jurzq vxevwdqwldoo| vlqfh wkh vhp0
lqdo zrun ri Edq�hog/ Urvh0Dfnhupdq/ dqg Ehfnhu dqg Vwljohu1 Lqvwhdg ri sur0
ylglqj d frpsohwh olvw ri uhfhqw frqwulexwlrqv wr wkh olwhudwxuh/ L lqglfdwh ehorz
vrph uhsuhvhqwdwlyh sdshuv iurp wkh gl�huhqw dssurdfkhv wdnhq e| hfrqrplvwv1

Rqh lvvxh wkdw kdv dwwudfwhg wkh dwwhqwlrq ri hfrqrplvwv lv wkh uhodwlrqvkls
ehwzhhq fruuxswlrq dqg ghyhorsphqw1 Pdxur +4<<8, surylgh hpslulfdo hylghqfh
wkdw fruuxswlrq orzhuv lqyhvwphqw dqg frqvhtxhqwo| orzhuv hfrqrplf jurzwk1
Klv zrun lv h{whqghg lq Pdxur +4<<;, wr lqfoxgh furvv0frxqwu| hylghqfh rq
wkh olqn ehwzhhq fruuxswlrq dqg wkh frpsrvlwlrq ri jryhuqphqw h{shqglwxuh1

8Vkohlihu dqg Ylvkq| +4<<6, h{solflwo| lqyhvwljdwh wkh h�hfwv ri fruuxswlrq rq uhvrxufh
doorfdwlrq1

9Wkh uhfhqw olwhudwxuh rq fruuxswlrq lq wkh uhodwhg �hogv ri Vrflrorj| dqg Srolwlfdo Vflhqfh
lv qrw olvwhg khuh1 Vhh/ iru h{dpsoh/ wkh flwdwlrqv lq Dodp +4<;<,1 Wkhuh lv dovr d odujh uhodwhg
olwhudwxuh rq wd{ hydvlrq wkdw lv qrw uhihuhqfhg ehorz1 Vhh Fkdqghu dqg Zlogh +4<<5, dqg wkh
uhihuhqfhv wkhuhlq1
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Edugkdq +4<<:, surylghv dq h{fhoohqw vxuyh| ri wkh wkhruhwlfdo uhvhdufk rq wkh
olqn ehwzhhq fruuxswlrq dqg ghyhorsphqw1 Jud| dqg Ndxipdqq +4<<;, dqg
Urelqvrq +4<<;, surylgh d pruh lqwhuglvflsolqdu| dqg srolf|0rulhqwhg ylhz rq
wklv olqn1

D vhfrqg vwudqg ri sdshuv h{soruh wkh olqn ehwzhhq pdunhw vwuxfwxuh dqg fru0
uxswlrq � dv lq Urvh0Dfnhupdq +4<:7/4<:;,1 H{dpsohv ri sdshuv lq wklv vwudqg
lqfoxgh Edqhumhh +4<<:,/ Eolvv dqg Gl Whood +4<<:, dqg Oxl +4<<9,1 Zkloh Edqhu0
mhh dqg Oxl dvvrfldwhv wkh h{lvwhqfh ri fruuxswlrq wr wkh h{lvwhqfh ri pdunhw
glvwruwlrqv/ Eolvv dqg Gl Whood srlqw rxw wkdw frpshwlwlrq pd| qrw qhfhvvdulo|
orzhu fruuxswlrq lq fhuwdlq lqgxvwulhv1

D wklug vwuhdp iroorzv Ehfnhu dqg Vwljohu +4<:7, dqg/ iru d jlyhq pdunhw
vwuxfwxuh/ lqyhvwljdwhv frpshqvdwlrq vfkhphv iru wkh exuhdxfudw wkdw pd| uh0
gxfh ru holplqdwh fruuxswlrq1 Iru h{dpsoh/ Prrnkhumhh dqg Sqj +4<<8, sursrvh
dq rswlpdo frpshqvdwlrq srolf| iru d fruuxswleoh lqvshfwru/ fkdujhg zlwk prq0
lwrulqj srooxwlrq iurp d idfwru|1 Fkdqg dqg Prhqh +4<<:, h{dplqh wkh lvvxh ri
frqwuroolqj �vfdo fruuxswlrq e| surylglqj lqfhqwlyhv wr r!fldov1 Wkh| frqfoxgh
wkdw vlpso| surylglqj erqxvhv lv qrw hqrxjk1

Ilqdoo|/ wkhuh lv vwudqg ri wkh olwhudwxuh wkdw h{dplqhv fruuxswlrq zlwklq dq
rujdqlvdwlrq1 Iru h{dpsoh/ Nripdq dqg Odzduuìh suhvhqw d prgho ri fruuxswlrq
lq dq rujdqlvdwlrq wkdw vxjjhvwv wkdw h{whuqdo dxglwlqj fdq eh ehwwhu h{sodlqhg
e| lwv uroh lq hqkdqflqj wkh lqghshqghqfh ri lqwhuqdo dxglwruv1 Phkphw +4<<;,
h{dplqhv wkh pruh vshfl�f sureohp ri wkh h{lvwhqfh ri fruuxswlrq lq d sxeolf
rujdqlvdwlrq1 Lw lv vkrzq wkdw wkhuh lv d wudgh0r� lq wkh fkrlfh ri wkh vxshuylvlrq
surfhgxuh dqg shqdowlhv= wkh uhgxfwlrq ri lqglylgxdo fruuxswlrq uhvxowv lq kljkhu
ulvn ri rujdqlvhg fruuxswlrq1

Uhihuhqfhv

^4` Dodp/ P1 V1/ 4<;</ �Dqdwrp| ri Fruuxswlrq= Dq Dssurdfk wr wkh Srolwl0
fdo Hfrqrp| ri Xqghughyhorsphqw/� Dphulfdq Mrxuqdo ri hfrqrplfv dqg
Vrflrorj| 7;+7,/ 77407891

^5` Edqhumhh/ D1/ 4<<:/ �D Wkhru| ri Plvjryhuqdqfh/� Ghsduwphqw ri Hfr0
qrplfv Zrunlqj Sdshu <:237/ Pdvvdfkxvhwwv Lqvwlwxwh ri Whfkqrorj|1

^6` Edq�hog/ H1 F1/ 4<:8/ �Fruuxswlrq dv d ihdwxuh ri jryhuqphqwdo rujdql}d0
wlrqv/� Mrxuqdo ri Odz dqg Hfrqrplfv 4;+6,/ 8;:09381

^7` Edugkdq/ S1/ 4<<:/ �Fruuxswlrq dqg Ghyhorsphqw= D Uhylhz ri Lvvxhv/ �
Mrxuqdo ri Hfrqrplf Olwhudwxuh 68+6,/ 4653046791

^8` Ehfnhu/ J1 V1/ 4<9;/ �Fulph dqg Sxqlvkphqw= Dq Hfrqrplf Dssurdfk/ �
Mrxuqdo ri Srolwlfdo Hfrqrp| :9/ 49<054:1

^9` Ehfnhu/ J1 V1 dqg J1 M1 Vwljohu/ 4<:7/ �Odz Hqirufhphqw/ Pdoihdvdqfh/ dqg
wkh Frpshqvdwlrq ri Hqirufhuv/ � Mrxuqdo ri Ohjdo Vwxglhv 6/ 404<1
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^:` Eolvv/ F1 dqg U1 Gl Whood/ �Grhv Frpshwlwlrq Nloo FruuxswlrqB� Mrxuqdo
ri Srolwlfdo Hfrqrp| 438+8,/ 4334043561

^;` Fkdqg/ V1 dqg N1 Prhqh/ 4<<:/ �Frqwuroolqj Ilvfdo Fruuxswlrq/� LPI
Zrunlqj Sdshu <:2433/ Zdvklqjwrq GF1

^<` Fkdqghu/ S1 dqg O1 Zlogh/ 4<<5/ �Fruuxswlrq dqg Wd{ Dgplqlvwudwlrq/�
Mrxuqdo ri Sxeolf Hfrqrplfv 7</ 666067<1

^43` Jdqv/ M1/ V1 Nlqj dqg Q1 J1 Pdqnlz/ 4<<</ Sulqflsohv ri Plfurhfrqrplfv1
Pduulfnylooh= Kdufrxuw Eudfh ) Frpsdq|

^44` Jud|/ F1 Z1 dqg G1 Ndxipdqq/ 4<<;/ �Fruuxswlrq dqg Ghyhorsphqw/�
Ilqdqfh dqg Ghyhorsphqw 68+4,/ :0431

^45` Mrqhv/ F1 dqg I1 P1 Phqh}hv/ 4<<8/ �Dxfwlrqv dqg Fruuxswlrq= Krz wr
Frpshqvdwh wkh Dxfwlrqhhu/� Zrunlqj Sdshuv lq Hfrqrplfv dqg Hfrqr0
phwulfv qr1 5<4/ Dxvwudoldq Qdwlrqdo Xqlyhuvlw|1

^46` Nripdq/ I dqg M1 Odzduuìh/ 4<<6/ �Frooxvlrq lq Klhudufklfdo Djhqf|/�
Hfrqrphwulfd 94+6,/ 95<09891

^47` Pdlodwk/ J1 dqg S1 ]hpvn|/ 4<<4/ �Frooxvlrq lq Vhfrqg Sulfh Dxfwlrqv zlwk
Khwhurjhqhrxv elgghuv/� Jdphv dqg Hfrqrplf Ehkdylru 6/ 79:07;91

^48` Pdxur/ S1/ 4<<;/ �Fruuxswlrq dqg wkh Frpsrvlwlrq ri Jryhuqphqw H{shq0
glwxuhv/� Mrxuqdo ri Sxeolf Hfrqrplfv 9<+5,/ 56905:<1

^49` Pdxur/ S1/ 4<<8/ �Fruuxswlrq dqg Jurzwk/� Txduwhuo| Mrxuqdo ri Hfr0
qrplfv 443+6,/ 9;40:451

^4:` Phkphw/ E1/ 4<<;/ �Wkh Vfrsh/ Wlplqj/ dqg W|sh ri Fruuxswlrq/� Lqwhu0
qdwlrqdo Uhylhz ri Odz dqg Hfrqrplfv 4;+4,/ 43404531

^4;` Prrnkhumhh/ G1 dqg L1 S1 O1 Sqj/ 4<<8/ �Fruuxswleoh Odz Hqirufhuv= Krz
Vkrxog Wkh| Eh FrpshqvdwhgB� Hfrqrplf Mrxuqdo 438/ 478048<1

^4<` Uloh|/ M1 J1 dqg Z1 I1 Vdpxhovrq/ 4<;4/ �Rswlpdo Dxfwlrqv/� Dphulfdq
Hfrqrplf Uhylhz :4+6,/ 6;406<51

^53` Urelqvrq/ P1/ 4<<;/ �Fruuxswlrq dqg Ghyhorsphqw= Dq Lqwurgxfwlrq/�
Hxurshdq Mrxuqdo ri Ghyhorsphqw Uhvhdufk 43+4,/ 40471

^54` Urvh0Dfnhupdq/ V1/ 4<:;/ Fruuxswlrq= D Vwxg| ri Srolwlfdo Hfrqrp|1 Qhz
\run= Dfdghplf Suhvv1

^55` Urvh0Dfnhupdq/ V1/ 4<:8/ �Wkh Hfrqrplfv ri Fruuxswlrq/� Mrxuqdo ri Sxe0
olf Hfrqrplfv 7/ 4;:05361

^56` Vkohlihu/ D1 dqg U1 Z1 Ylvkq|/ 4<<6/ �Fruuxswlrq/� Txduwhuo| Mrxuqdo ri
Hfrqrplfv 43;+6,/ 8<<094:1
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^57` Vwljohu/ J1 M1/ 4<:3/ �Wkh Rswlpdo Hqirufhphqw ri Odzv/� Mrxuqdo ri Sr0
olwlfdo Hfrqrp| :;/ 85908691

^58` Wd|oru/ M1 E1/ 4<<;/ Sulqflsohv ri Plfurhfrqrplfv1 5qg1 Hglwlrq1 Qhz \run=
Krxjkwrq Pl"lq Frpsdq|1
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