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DEVWUDFW

Rqh ri wkh prvw frqwuryhuvldo txhvwlrqv idflqj rxu hfrqrp| dqg vrflhw| lq uh0
fhqw |hduv lv wkh txhvwlrq ri d�updwlyh dfwlrq1 Wkh ghedwh fhqwhuv durxqg dq lvvxh
ri plqrulw| uhsuhvhqwdwlrq lq zklfk wkh uljkwv ri wkh pdmrulw| duh ghslfwhg dv ehlqj
frpsurplvhg e| d�updwlyh dfwlrq surjudpv vhw xs wr lqfuhdvh wkh zhoiduh ri plqrul0
wlhv1 Lpsolflw lq wklv glvfxvvlrq lv wkh dvvxpswlrq wkdw doo d�updwlyh dfwlrq surjudpv
pxvw eh frvw lqfuhdvlqj1 Wklv uhvxow/ lw lv fodlphg/ iroorzv wulyldoo| iurp hfrqrplf
wkhru| vlqfh dq| lqwhuihuhqfh lqwr wkh frpshwlwlyh surfhvv zklfk suhyhqwv wkh prvw
fdsdeoh iurp ehlqj fkrvhq pxvw eh zdvwhixo dqg frvwo|1

Lq wklv sdshu zh fkdoohqjh wklv lpsolflw uhvxow e| ghprqvwudwlqj wkdw sulfh0suhihuhqfh
dxfwlrqv/ lq zklfk kljk frvw plqrulw| �upv duh jlyhq suhihuhqwldo wuhdwphqw lq wkh
dzduglqj ri frqwudfwv/ fdq eh surjudpv wkdw erwk hqkdqfh plqrulw| uhsuhvhqwdwlrq
dqg duh frvw h�hfwlyh lq wkdw wkh| ghfuhdvh wkh frvw ri jryhuqphqw surfxuhphqw1 Lq
wklv sdshu zh dvn= Li d jryhuqphqw djhqf| kdv lqvwlwxwhg d sulfh0suhihuhqfh srolf|
lq dq h�ruw wr jlyh suhihuhqwldo wuhdwphqw wr d sduwlfxodu vxevhw ri frqwudfwruv/ zkdw
h�hfw zrxog wklv sulfh0suhihuhqfh srolf| kdyh rq wkh frvw ri jryhuqphqw sxufkdvlqjB
Lq sduwlfxodu/ lv lw srvvleoh wkdw vxfk d srolf| pljkw qrw rqo| ehqh�w wkdw vxevhw exw
dfwxdoo| orzhu wkh sxufkdvlqj frvw ri wkh jryhuqphqw dv zhooB Zh dqvzhu wklv txhvwlrq
lq wkh d�updwlyh erwk rq wkhruhwlfdo dqg hpslulfdo +h{shulphqwdo, jurxqgv41

1
Nh|zrugv= D�updwlyh Dfwlrq/ Dxfwlrqv/ H{shulphqwv
MHO Fodvvl�fdwlrq= F<5/ G77

�
A�i @�|�Lht �L�*_ *�!i |L i Thitt |�i�h |�@?!t |L O�@}@?} w� uLh ��t UL4T�|@|�L?@* @tt�t|@?Ui�
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Rqh ri wkh prvw frqwuryhuvldo txhvwlrqv idflqj rxu hfrqrp| dqg vrflhw| lq uhfhqw |hduv

lv wkh txhvwlrq ri d�updwlyh dfwlrq1 Wkh ghedwh fhqwhuv durxqg dq lvvxh ri plqrulw|

uhsuhvhqwdwlrq lq zklfk wkh uljkwv ri wkh pdmrulw| duh ghslfwhg dv ehlqj frpsurplvhg

e| d�updwlyh dfwlrq surjudpv vhw xs wr lqfuhdvh wkh zhoiduh ri plqrulwlhv1 Lpsolflw

lq wklv glvfxvvlrq lv wkh dvvxpswlrq wkdw doo d�updwlyh dfwlrq surjudpv pxvw eh frvw

lqfuhdvlqj1 Wklv uhvxow/ lw lv fodlphg/ iroorzv wulyldoo| iurp hfrqrplf wkhru| vlqfh dq|

lqwhuihuhqfh lqwr wkh frpshwlwlyh surfhvv zklfk suhyhqwv wkh prvw fdsdeoh iurp ehlqj

fkrvhq pxvw eh zdvwhixo dqg frvwo|1

Lq wklv sdshu zh fkdoohqjh wklv lpsolflw uhvxow e| ghprqvwudwlqj wkdw sulfh0suhihuhqfh

dxfwlrqv/ lq zklfk kljk frvw plqrulw| �upv duh jlyhq suhihuhqwldo wuhdwphqw lq wkh

dzduglqj ri frqwudfwv/ fdq eh surjudpv wkdw erwk hqkdqfh plqrulw| uhsuhvhqwdwlrq

dqg duh frvw h�hfwlyh lq wkdw wkh| ghfuhdvh wkh frvw ri jryhuqphqw surfxuhphqw1 Lq

wklv sdshu zh dvn= Li d jryhuqphqw djhqf| kdv lqvwlwxwhg d sulfh0suhihuhqfh srolf|

lq dq h�ruw wr jlyh suhihuhqwldo wuhdwphqw wr d sduwlfxodu vxevhw ri frqwudfwruv/ zkdw

h�hfw zrxog wklv sulfh0suhihuhqfh srolf| kdyh rq wkh frvw ri jryhuqphqw sxufkdvlqjB

Lq sduwlfxodu/ lv lw srvvleoh wkdw vxfk d srolf| pljkw qrw rqo| ehqh�w wkdw vxevhw exw

dfwxdoo| orzhu wkh sxufkdvlqj frvw ri wkh jryhuqphqw dv zhooB Zh dqvzhu wklv txhvwlrq

lq wkh d�updwlyh erwk rq wkhruhwlfdo dqg hpslulfdo +h{shulphqwdo, jurxqgv1

Vxfk d uhvxow lv qrw zlwkrxw suhfhghqw/ krzhyhu1 Lq wkh wkhruhwlfdo olwhudwxuh rq

dv|pphwulf dxfwlrqv +vhh/ Pdvnlq dqg Uloh| +4<<8,, dqg wkh rswlpdo dxfwlrq olwhudwxuh

+vhh/ P|huvrq +4<;4,, lw kdv ehhq nqrzq iru txlwh vrph wlph wkdw lq dv|pphwulf

dxfwlrqv lq zklfk �upv gudz wkhlu frvwv iurp gl�huhqw suredelolw| glvwulexwlrqv/ lw lv

rswlpdo wr qrw dozd|v dzdug wkh jrrg wr wkh orzhvw frvw �up1 Lq idfw/ lq d sdshu rq

lqwhuqdwlrqdo wudgh/ PfDihh dqg PfPlooldq +4<;<, dvn d txhvwlrq lghqwlfdo wr wkh rqh

lqyhvwljdwhg khuh dqg ghprqvwudwh wkdw d sulfh0suhihuhqfh fdq eh frvw h�hfwlyh1 Rxu

dqdo|vlv iroorzv wkhluv forvho|1

Lq wkh h{shulphqwdo olwhudwxuh/ d vlplodu txhvwlrq zdv dvnhg suhylrxvo| lq wkh frq0
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wh{w ri hfrqrplf wrxuqdphqwv e| Vfkrwwhu dqg Zhljhow +4<<5, zkhuh lw zdv irxqg wkdw

lq vlwxdwlrqv zkhuh klvwrulfdo glvfulplqdwlrq zdv vhyhuh/ d�updwlyh dfwlrq surjudpv

zklfk idyru kljk frvw zrunhuv ru zrunhuv zkr/ ehfdxvh ri suhylrxv glvfulplqdwlrq/ kdyh

d kljkhu frvw ri h�ruw wkdq wkhlu sulylohjhg frxqwhusduwv/ dfwxdoo| lqfuhdvh wkh h�ruw

ohyhov ri erwk plqrulw| dqg pdmrulw| zrunhuv dqg khqfh wkh rxwsxw ri wkh hqwhusulvh

lq zklfk wkh| zrun1

Zkdw zh �qg lq rxu h{shulphqwv lv wkdw wkh lpsrvlwlrq ri d sulfh0suhihuhqfh uxoh

fdq ohdg wr erwk dq lqfuhdvh lq plqrulw| uhsuhvhqwdwlrq dqg frvw h�hfwlyhqhvv li wkh

ghjuhh ri sulfh0suhihuhqfh lv fkrvhq fruuhfwo|1 E| wklv zh phdq wkdw lq rxu h{shul0

phqwdo dxfwlrq lq zklfk d 8( sulfh0suhihuhqfh zdv xvhg/ wkh frvw ri sxufkdvlqj iru

wkh oderudwru| dxfwlrqhhu ghfuhdvhg zkloh dw wkh vdph wlph wkh iuhtxhqf| zlwk zklfk

kljk frvw +plqrulw|, �upv zrq d frqwudfw lqfuhdvhg1 Iru wkh dxfwlrqv uxq xvlqj d

43( ru 48( sulfh suhihuhqfh wklv zdv qrw wkh fdvh1 Lq wkrvh dxfwlrqv/ zkloh wkhuh zdv

dq lqfuhdvh lq plqrulw| uhsuhvhqwdwlrq/ lw fdph dw d frvw ri kljkhu sxufkdvlqj sulfhv

iru wkh oderudwru| dxfwlrqhhu1 Wkhvh uhvxowv duh lq dffrugdqfh zlwk wkhru| krzhyhu/

lqglfdwlqj wkdw li d jryhuqphqw sxufkdvlqj djhqw kdv vrph dffxudwh sulru lqirupdwlrq

derxw wkh glvwulexwlrqv iurp zklfk wkh frvw ri ex|huv duh gudzq/ wkhq lw pljkw eh

srvvleoh wr fkrrvh d sulfh0suhihuhqfh zklfk zloo eh frvw h�hfwlyh1 D qrwh ri fdxwlrq

pxvw eh udlvhg/ krzhyhu/ vlqfh fkrrvlqj wkh zurqj sulfh0suhihuhqfh uxoh pd| uhyhuvh

wklv uhvxow1

Lq wklv sdshu zh zloo surfhhg dv iroorzv1 Lq Vhfwlrq 5 zh zloo uhylhz wkh qhhg

iru h{shulphqwv lq dqvzhulqj wkh txhvwlrq srvhg deryh1 Lq dgglwlrq zh zloo uhylhz

wkh lqflghqfh ri sulfh0suhihuhqfh dxfwlrqv dprqj jryhuqphqw djhqflhv dv zhoo dv wkh

hpslulfdo zrun lq wkh �hog1 Vhfwlrq 6 suhvhqwv wkh wkhru| wkdw xqghuolhv wkhvh h{shul0

phqwv zkloh lq Vhfwlrq 7 zh suhvhqw rxu h{shulphqwdo ghvljq dqg suhvhqwv wkh uhvxowv

ri rxu h{shulphqwv1 Ilqdoo|/ lq Vhfwlrq 8 zh r�hu vrph frqfoxvlrqv1
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5141 Xvlqj H{shulphqwv

Wkh pdlq dgydqwdjh ri xvlqj oderudwru| whfkqltxhv lv wkdw wkh oderudwru| r�huv dq

rssruwxqlw| wr dqdo|}h frqwuroohg fkdqjhv lq flufxpvwdqfhv dqg sdudphwhuv zklfk lv

qrw dydlodeoh lq wkh dqdo|vlv ri �hog gdwd1 Iru h{dpsoh/ wdnh wkh txhvwlrq dvnhg deryh1

Lq rughu wr dqvzhu wklv txhvwlrq fruuhfwo| dq lqyhvwljdwru zrxog kdyh wr eh deoh wr

glvfryhu krz d elgghu fkdqjhg klv ru khu ehkdylru lq uhvsrqvh wr dq lqwurgxfwlrq ri

sulfh0suhihuhqfh uxohv1 Wr xqghuvwdqg wklv surfhvv lw zrxog eh qhfhvvdu| wr nqrz wkh

wuxh frvwv ri elgghuv dqg wkhq eh deoh wr dovr revhuyh wkhlu elg rq dq| frqwudfw1 Lq

dgglwlrq/ wkh frqwudfw ehlqj r�huhg iru vdoh zrxog kdyh wr eh khog frqvwdqw vr dv wr

doorz wkh lqyhvwljdwru wr frpsduh elgv rq lghqwlfdo surmhfwv xqghu gl�huhqw vhwv ri

dxfwlrq uxohv1 Lq wkh uhdo zruog olwwoh ri wklv lv srvvleoh1 Zkloh elgv duh revhuydeoh

frvwv duh qrw1 Li frvwv frxog eh revhuyhg/ wkhuh zrxog eh qr qhhg iru dq dxfwlrq vlqfh

wkh sxufkdvlqj djhqf| frxog vlpso| dgg d uhdvrqdeoh sur�w shufhqwdjh rq wr wkh frvw

ri wkh orzhvw frvw �up dqg dzdug wkh frqwudfw dw wkdw sulfh1 Lq dgglwlrq/ wkh frqwudfwv

ohw iru elg duh pdq| wlphv qrw lghqwlfdo dqg qrw elg iru e| wkh vdph vhw ri frqwudfwruv1

Khqfh/ �hog gdwd grhv qrw suhvhqw xv zlwk wkh rssruwxqlw| wr pdnh wkh w|sh ri

frqwuroohg frpsdulvrqv zh zrxog olnh dqg pruh lqgluhfw phwkrgv zrxog kdyh wr eh

hpsor|hg1 Lq dgglwlrq/ vlpxodwlrqv ri wkh w|sh shuiruphg e| PfDihh dqg PfPlo0

oldq+4<;<,/ zkloh lqirupdwlyh derxw wkh frvw h�hfwlyhqhvv ri dxfwlrqv zlwk shuihfwo|

udwlrqdo elgghuv xvlqj htxloleulxp elg vwudwhjlhv/ whoo xv olwwoh derxw wkh zd| uhdo elg0

ghuv/ zkr xvh uxohv ri wkxpe wkdw duh ohvv wkdq shuihfwo| udwlrqdo/ pljkw ehkdyh1 Wkh

oderudwru| doorzv xv wr jhw lqirupdwlrq derxw uhdo elgghuv lq d frqwuroohg vhwwlqj1

5151 Wkh Lqflghqfh ri Sulfh0Suhihuhqfh Dxfwlrqv

Sulfh0suhihuhqfh dxfwlrqv/ ri rqh irup ru dqrwkhu/ kdyh ehhq d frpprq ihdwxuh ri wkh

Dphulfdq hfrqrp| iru pdq| |hduv1 D qxpehu ri vxuyh|v kdyh ehhq frqgxfwhg e|
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wkh Qdwlrqdo Lqvwlwxwh ri Jryhuqphqwdo Sxufkdvlqj +QLJS 4<<6, dqg wkh Qdwlrqdo

Dvvrfldwlrq ri Vwdwh Sxufkdvlqj R�fldov +4<<7, zkrvh sxusrvh lv wr vxppdul}h wkh

sxufkdvlqj sudfwlfhv ri ydulrxv jryhuqphqwdo djhqflhv1 Wkh uhvxowv lqglfdwh wkdw 5(

ri wkh 735 Ihghudo/ Vwdwh/ Flw|/ dqg dgplqlvwudwlyh erglhv uhvsrqglqj lqglfdwhg wkdw

wkh| xvhg plqrulw| sulfh0suhihuhqfhv lq wkhlu surfxuhphqw surjudpv1 Lq idfw/ ri doo

plqrulw| suhihuhqfh surjudpv h{lvwlqj derxw ;( duh sulfh0suhihuhqfh surjudpv zlwk

wkh uhpdlqghu vsolw ehwzhhq vhw dvlgh dqg jrdo edvhg surjudpv1 Suredeo| wkh prvw

idprxv xvh ri sulfh0suhihuhqfhv/ dw ohdvw iru hfrqrplvwv/ kdv ehhq wkhlu xvh lq wkh

uhfhqw IFF dxfwlrq ri udglr vshfwuxp olfhqvhv1 Lq vhwwlqj xs wklv dxfwlrq wkh jry0

huqphqw*v frqfhuq iru plqrulw| uhsuhvhqwdwlrq ohg lw wr ghylvh d suhihuhqfh surjudp

zkhuh plqrulw| dqg zrphq rzqhg �upv +_ghvljqdwhg hqwlwlhv%, zhuh jlyhq d 73(

elgglqj suhihuhqfh51 Ixuwkhu/ ri wkh 83 vwdwhv/ 48 kdg vrph irup ri lq0vwdwh sulfh

suhihuhqfh surjudp zlwk shufhqwdjhv udqjlqj iurp 5( wr 8(1 Rq wkh Ihghudo ohyho

wkhuh lv d orqj klvwru| ri wkh Ex|0Dphulfdq sxufkdvlqj suhihuhqfh surjudp +vwduwlqj

zlwk wkh Ex|0Dphulfd Dfw ri 4<66, zlwk sulfh0suhihuhqfhv udqjlqj iurp 9( wr 45(1

Rq ghihqvh frqwudfwv/ krzhyhu/ wkh sulfh0suhihuhqfh fdq eh dv kljk dv 83(1 Ehfdxvh

wkhvh sulfh0suhihuhqfh surjudpv duh vhhq dv fuhdwlqj vxevwdqwldo eduulhuv wr wudgh/ hl0

wkhu dprqj wkh vwdwhv ru dfurvv qdwlrqv/ wkh| kdyh ehhq fkdoohqjhg dqg vwxglhg d idlu

dprxqw1

5161 D Uhylhz ri wkh Hpslulfdo Olwhudwxuh

Ghvslwh wkhlu frpprq xvh/ zh duh qrw dzduh ri dq| vwxg| zklfk lqyhvwljdwhv wkh sur0

fxuhphqw frvw frqvhtxhqfhv ri plqrulw| sulfh0suhihuhqfh dxfwlrqv h{fhsw iru wkh uhfhqw

lqyhvwljdwlrq e| D|uhv dqg Fudpwrq +4<<9/ iruwkfrplqj, ri wkh IFF dxfwlrq gdwd1

Wkh uhdvrq iru wklv odfn ri dwwhqwlrq lv wkdw lq doo ri wkh vwxglhv zh kdyh vhhq zklfk

phqwlrq sulfh0suhihuhqfh surjudpv/ lw kdv ehhq dvvxphg wkdw wkhvh surjudpv duh sxw

2
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lq sodfh vwulfwo| iru plqrulw| uhsuhvhqwdwlrq sxusrvhv zlwk wkh wdflw dvvxpswlrq wkdw

kljkhu sxufkdvlqj frvwv iru wkh jryhuqphqw zloo lqhylwdeo| uhvxow1 Wkhvh surjudpv/

olnh plqrulw| vhw0dvlgh surjudpv/ duh dvvxphg wr eh dqwl0frpshwlwlyh ehfdxvh/ e| ri0

ihulqj rqh vhw ri hfrqrplf djhqwv dq duwl�fldo dgydqwdjh/ wkh| duh vhhq dv glplqlvklqj

frpshwlwlrq1 Zkhq plqrulw| suhihuhqfh surjudpv duh glvfxvvhg/ wkh dwwhqwlrq whqgv

wr irfxv rq vhw0dvlgh surjudpv dqg wkh vxuurxqglqj glvfxvvlrq ri glvsdulw| vwxglhv

grqh wr mxvwli| wkhp1 +Vhh OdQrxh +4<<7, iru d vxuyh| ri wkh lvvxhv uhodwlqj wr glv0

sdulw| vwxglhv dqg Fohjj +4<<6, iru d glvfxvvlrq qrw rqo| ri glvsdulw| vwxglhv exw dovr

ri wkh wkhru| ri glvfulplqdwlrq dqg krz lw uhodwhv wr sulfh0suhihuhqfh surjudpv1,1

Zkloh olwwoh dwwhqwlrq kdv ehhq irfxvhg rq plqrulw| sulfh0suhihuhqfh surjudpv/

wkhuh kdv ehhq vrph uhvhdufk rq wkh uhodwhg +dqg wkhruhwlfdoo| lghqwlfdo, lvvxh ri

Vwdwh0Suhihuhqfh dqg _Ex|0Dphulfdq% surjudpv ri Vwdwh dqg Ihghudo sxufkdvlqj dx0

wkrulwlhv1 Zkhq vwxg|lqj Vwdwh dqg Ihghudo sulfh0suhihuhqfh surjudpv/ wkhuh vhhpv

wr eh dq lpsolflw dg krf phwkrgrorj| klqwhg dw ri vlpso| wdnlqj doo frqwudfwv dzdughg

e| dq lq0vwdwh suhihuhqfh dqg hvwlpdwlqj wkh frvw ri wkh suhihuhqfh dv wkh gl�huhqfh

ehwzhhq wkh orzhvw elg dqg wkh dfwxdo sulfh wkdw wkh frqwudfw zdv dzdughg1 Wklv

ylhz ri zkdw lqgxvwu| vhhpv wr wklqn ri dv wkh frvw ri d sulfh0suhihuhqfh surjudp lv

vxppdul}hg e| Mrugdq +4<:;,=

_Wkh pdmru h�hfw ri vxfk odzv lv wr lqfuhdvh wkh frvw ri jryhuqphqw1

Lqghhg/ dq reylrxv frvw lv dq| dprxqw zklfk pxvw eh sdlg lq h{fhvv ri

wkh orzhvw elg iurp qrq0uhvlghqwv1% +Mrugdq +4<:;,/ sdjh 548,1

Wklv qdlyh dssurdfk grhv qrw / krzhyhu/ frqvlghu wkh h�hfw ri wkh sulfh0suhihuhqfh

uxoh rq elgglqj ehkdylru1 Iru h{dpsoh/ frqvlghu d surfxuhphqw dxfwlrq lq zklfk rqh

plqrulw| �up dqg rqh qrq0plqrulw| �up sduwlflsdwh dv sduwldoo| uhsuhvhqwhg e| Wdeoh

5141 Wkh plqrulw| �up fdq gudz hlwkhu frvwv { ru | zlwk htxdo suredelolw|1 Olnhzlvh/

wkh qrq0plqrulw| �up fdq gudz hlwkhu frvwv z ru } zlwk htxdo suredelolw|1 Dvvxph

z ? | ? } ? {1

Wdnh wkh fdvh zkhq wkh plqrulw| �up gudzv | dqg vxssrvh lwv htxloleulxp elg zkhq

9



gudzlqj wklv frvw lq d qr0suhihuhqfh dxfwlrq lv '<7/ zkloh lq d 43( suhihuhqfh dxfwlrq/

zlwk wkh plqrulw| elgghu uhfhlylqj wkh suhihuhqfh/ lwv htxloleulxp elg lv '<961Vxssrvh

wkdw wkh qrq0plqrulw| �up gudzv d frvw ri } dqg wkdw lwv htxloleulxp elg zkhq gudz0

lqj wklv frvw lq d qr0suhihuhqfh dxfwlrq lv '<6 dqg lq d 43( suhihuhqfh dxfwlrq lv

'<31 Wkhuhiruh li wkh sxufkdvlqj dxwkrulw| zdv xvlqj wkh 43( suhihuhqfh uxoh/ wkh

plqrulw| �up zrxog zlq wkh dxfwlrq dw d sulfh ri '<9 vlqfh '<9 ? 414�'<31 Wkxv/ wkh

deryh phqwlrqhg phwkrgrorj| zrxog fodlp wkdw wkh frvw ri xvlqj wkh 43( suhihuhqfh

zrxog eh '<90'<3@'91 Wklv dssurdfk/ krzhyhu/ ljqruhv wkh idfw wkdw li lqvwhdg wkh

sxufkdvlqj djhqf| kdg lpsohphqwhg d qr0suhihuhqfh dxfwlrq wkh qrq0plqrulw| �up

zrxog kdyh zrq wkh frqwudfw/ exw dw d sulfh ri '<6/ qrw wkh '<3 lw elg lq wkh 43(

suhihuhqfh dxfwlrq1 Vr dfwxdoo| lq wklv fdvh wkh frvw ri wkh suhihuhqfh lv rqo| '6

Li zh wkhq dvvxph wkdw zkhq wkh qrq0plqrulw| �up gudzv frvw z lw elgv '<3 lq

wkh qr0suhihuhqfh dxfwlrq dqg ';9 lq wkh 43( suhihuhqfh dxfwlrq/ zkhq wkh plqrulw|

�up gudzv frvw | wkh qrq0plqrulw| �up zloo zlq lq wkh qr0suhihuhqfh dxfwlrq zlwk d

sulfh ri '<3 dqg zloo dovr zlq lq wkh 43( suhihuhqfh dxfwlrq zlwk d sulfh ri ';91 Wkxv/

lq wklv fdvh/ wkh suhihuhqfh uxoh dfwxdoo| vdyhv wkh sxufkdvlqj djhqf| '71 Ilqdoo|/ li

zh dvvxph wkdw wkh htxloleulxp elgv ri wkh plqrulw| �up zkhq lw gudzv frvw { duh

vxfk wkdw lw grhv qrw zlq lq hlwkhu dxfwlrq irup qr pdwwhu wkh frvw gudz ri wkh qrq0

plqrulw| �up zh fdq vhh wkdw wkh lpsrvlwlrq ri wkh 43( suhihuhqfh uxoh zrxog vdyh

wkh sxufkdvlqj djhqf| '6 li wkh qrq0plqrulw| �up guhz frvw }/ dv lw zrxog orzhu lwv

zlqqlqj elg iurp '<6 wr '<3/ dqg djdlq vdyh '7 li lw guhz frvw z1 Wkhuhiruh/ wkh

dfwxdo h{shfwhg frvw wr wkh jryhuqphqw ri lpsrvlqj wkh 43( suhihuhqfh uxoh lv qrw

wkh
�
4

7

�
'9 @ '418 dv suhglfwhg e| wkh dg krf phwkrgrorj| exw lv udwkhu

�
4

7

�
+'6 0 '7 0

'6 0 '7, @ 0'5/ ru dq h{shfwhg vdylqjv ri '5
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Wdeoh 514

H{dpsoh Dxfwlrqv* Surfxuhphqw Frvw Frpsdulvrqv

Jlyhq Plqrulw| Elgghu Gudzv Frvw |

3( Suhihuhqfh 43( Suhihuhqfh

Qrq0Plqrulw| Gudzv }
�
Su @ 4

5

�

Plqrulw| Elg '<7 '<9

Qrq0Plqrulw| Elg '<6 '<3

Qdlyh Frvw ri Suhihuhqfh @ '<9 0 '<3 @ '9

Uhdo Frvw ri Suhihuhqhfh @ '<9 0 '<6 @ '6

Qrq0Plqrulw| Gudzv z
�
Su @ 4

5

�

Plqrulw| Elg '<7 '<9

Qrq0Plqrulw| Elg '<3 ';9

Qdlyh Frvw ri Suhihuhqfh @ ';9 0 ';9 @ '3

Uhdo Frvw ri Suhihuhqfh @ ';9 0 '<3 @ 0'7

H{shfwhg Frvw ri Suhihuhqfh Jlyhq Plqrulw| Gudzv | @ 4

5

+'6� '7, @ �'=83

Wkrxjk wklv h{dpsoh lv d elw vlpsolvwlf/ lw srlqwv rxw wzr �dzv lq wkh qdlyh/ dg

krf dssurdfk= Iluvw/ zkhq d idyruhg kljk frvw �up zlqv gxh wr d suhihuhqfh/ wkh

frvw ri wkh suhihuhqfh lv ryhuvwdwhg1 Vhfrqg/ wklv qdlyh dssurdfk grhv qrw dffrxqw dw

doo iru wkh idfw wkdw zkhq wkh orz frvw �up zlqv d srvlwlyh suhihuhqfh dxfwlrq/ lw lv

zlqqlqj zlwk d orzhu elg wkdq lw zrxog kdyh pdgh lq d qr0suhihuhqfh dxfwlrq/ wkxv

dfwxdoo| vdylqj wkh sxufkdvlqj djhqf| prqh|1 Prvw ri wkh olwhudwxuh rq wklv wrslf

vhhpv wr ljqruh wkhvh h�hfwv ri d sulfh0suhihuhqfh uxoh rq elg ehkdylru1 Zkloh wkh dg

krf dssurdfk pljkw eh dq dsshdolqj dvvxpswlrq wr pdnh lq odujh zruog pdunhwv/ lw

lv fohduo| lqdssursuldwh iru wkh wklq dxfwlrq pdunhwv w|slfdoo| irxqg iru jryhuqphqw

frqwudfwv71

e
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6141 Rswlpdo Dxfwlrq Ghvljq

Iurp d wkhruhwlfdo srlqw ri ylhz lw vkrxog qrw eh vxusulvlqj wkdw sulfh0suhihuhqfh

surjudpv/ lq zklfk wkh orzhvw frvw surgxfhu lv qrw dzdughg wkh frqwudfw/ fdq uhgxfh

wkh frvw ri sxufkdvlqj iru wkh jryhuqphqw1 Wklv lv wkh vwdqgdug uhvxow ghulyhg iru

dv|pphwulf dxfwlrqv1 Iru h{dpsoh/ wkh wkhru| ri rswlpdo dxfwlrq ghvljq dv rxwolqhg

e| P|huvrq +4<;4, dqg dssolhg wr d vhwwlqj doprvw lghqwlfdo wr wkh rqh vwxglhg khuh e|

PfDihh dqg PfPlooldq 8 fohduo| lqglfdwhv wkdw xqghu wkh rswlpdo dxfwlrq phfkdqlvp

wkh orzhvw0frvw elgghu lv qrw dozd|v dzdughg wkh jrrg1 Pruh suhflvho|/ frqvlghu d

prgho zkhuh wkhuh duh q
4

�upv ri w|sh 4 dqg q
5

�upv ri w|sh 51 W|shv gl�hu e|

wkh glvwulexwlrqv iurp zklfk wkh| gudz wkhlu frvwv zlwk w|sh 4 �upv gudzlqj wkhlu

frvwv iurp d frqwlqxrxvo| gl�huhqwldeoh glvwulexwlrq ixqfwlrq J
4

dqg �upv ri w|sh 5

gudzlqj wkhlu frvwv iurp d vlplodu glvwulexwlrq ixqfwlrq J
5

= Ohwwlqj fo
l
dqg fk

l
/ l @ 4/

5 eh wkh orzhvw dqg kljkhvw shu xqlw frvwv uhvshfwlyho| ri �upv ri w|sh l/ gh�qh f
lm
/

dv wkh frvw gudz ri wkh mwk �up ri w|sh l/ vxfk wkdw fo
l
� f

lm
� fk

l
= Ilqdoo|/ gh�qh

M
l
+f
lm
, @ f

lm
.

J
l
+f
lm
,

j
l+flm

,
m @ 4> ====> q

l
> l @ 4> 5 +614,

zklfk lv d vfdodu wkdw fdq eh ghulyhg e| dq dxfwlrqhhu nqrzlqj rqo| wkh glvwulexwlrq

ixqfwlrq J
l
+f
lm
, dqg wkh frvw ri �up l ri w|sh m1 f

lm
/ krzhyhu/ zloo eh uhyhdohg dw wkh

htxloleulxp ri wkh rswlpdo gluhfw phfkdqlvp1 P|huvrq +4<;4, kdv ghprqvwudwhg wkh

rswlpdo gluhfw phfkdqlvp lqyroyhv elgghuv vxeplwwlqj wkhlu frvwv dqg wkh frqwudfw

ehlqj dzdughg wr wkdw elgghu zlwk wkh orzhvw M
l
+f
lm
, dw d sulfh ghwhuplqhg e| wkh elg

ri klv frpshwlwruv1 Qrwh/ krzhyhu/ wkdw ehfdxvh ri wkh gl�hulqj glvwulexwlrq ixqfwlrqv

J
l
/ lw lv srvvleoh iru wkh orzhvw frvw surgxfhu/ l1h1 wkdw �up zlwk wkh orzhvw f

lm>
qrw

wr uhfhlyh wkh frqwudfw dqg khqfh lw fdq eh rswlpdo wr glvfulplqdwh djdlqvw wkh orz
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frvw �up91

PfDihh dqg PfPlooldq +4<;<, lqyhvwljdwh wklv lghqwlfdo sureohp lq dq lqwhuqdwlrqdo

wudgh frqwh{w1 Iru wkhp/ wkh wzr w|shv ri djhqwv lq wkh prgho duh grphvwlf dqg

iruhljq �upv zklfk kdyh gl�huhqw frvw glvwulexwlrqv1 Rswlpdo glvfulplqdwlrq lqyroyhv

wkh h{lvwhqfh ri d glvfulplqdwlrq ixqfwlrq }+f
4

, zklfk wkh jryhuqphqw xvhv wr frpsduh

wkh frvwv ri grphvwlf dqg iruhljq �upv1 Pruh suhflvho|/ d grphvwlf �up zlwk frvw f
4

zloo eh ghvljqdwhg d zlqqhu djdlqvw d iruhljq �up zlwk frvw f
5

li }+f
4

, ? f
5

1 Wkh sulfh

sdlg zloo eh wkdw ri wkh orz frvw �up1 Li iru vrph f/ }+f, ? f/ wkhq wkh iruhljq �up

zloo eh vdlg wr eh glvfulplqdwhg djdlqvw dqg wkh frqwudfw frxog jr wr wkh �up zlwk

wkh kljkhvw frvw1

Wr frqvwuxfw wkh rswlpdo glvfulplqdwru| srolf| ru }+f, ixqfwlrq/ zh qhhg wr fkrrvh

}+f, vxfk wkdw M
4

+f, @ M
5

+}+f,, vlqfh wklv }+f, jlyhv wkdw glvfulplqdwlrq ohyho frqvlv0

whqw zlwk wkh rswlpdo dxfwlrq doorfdwlrq uxoh1 Lq wkh fdvh zkhuh erwk glvwulexwlrqv

duh xqlirup/ dqg uhodwhg e| fo
5

@ #+fo
4

, dqg fk
5

@ #+fk
4

,/ 3 ? # ? 4/ wkh rswlpdo glv0

fulplqdwru| uxoh dggv d +qhjdwlyh, frqvwdqw whup wr wkh frvwv ri wkh idyruhg fodvv ri

�upv +Vhh PfDihh dqg PfPlooldq +4<;<, Fruroodu| 8,1 Lq idfw/ lq wkhvh flufxpvwdqfhv

wkh rswlpdo srolf| |lhogv wkh iroorzlqj vlpsoh uxoh=

}+f, @ f.
fo
5

� fo
4

5
+615,

Qrwh wkdw wkh frqvwdqw dgghg wr wkh frvw uhsruwhg e| dq| �up lq wkh rswlpdo

glvfulplqdwru| dxfwlrq lv phuho| d ixqfwlrq ri wkh orzhu erxqgv ri wkhlu wzr glvwulex0

wlrqv1 Dv zh zloo vhh odwhu xvlqj rxu h{shulphqwdo gdwd/ wkh uhjlrq ehwzhhq wkhvh wzr

ydoxhv lv fulwlfdo iru wkh frvw ri jryhuqphqw sxufkdvlqj lq wkh idfh ri sulfh0suhihuhqfh

uxohv1 Pruh jhqhudoo| }+f, ? f li dqg rqo| li J5+f,

J4+f,
lv vwulfwo| ghfuhdvlqj lq f1 +PfDihh

dqg PfPlooldq +4<;<, Wkhruhp 6,1
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6151 Sulfh0Suhihuhqfh Dxfwlrqv

Zkloh sulfh0suhihuhqfh dxfwlrqv lq zklfk d shufhqwdjh suhihuhqfh lv jlyhq wr rqh w|sh

ri elgghu lv qrw dq rswlpdo dxfwlrq irup/ zh vwxg| vxfk sulfh0suhihuhqfh uxohv lq wklv

sdshu ehfdxvh wkh| duh wkh hpslulfdoo| uhohydqw dxfwlrq irup xvhg e| jryhuqphqwv1

Zkloh qrw rswlpdo/ lw lv srvvleoh/ krzhyhu/ wkdw e| fkrrvlqj wkh uljkw suhihuhqfh

shufhqwdjh d jryhuqphqw pljkw eh deoh wr uhgxfh lwv frvw ri sxufkdvlqj:1 Wkh uhdvrq

zk| wklv rffxuv lv vlpsoh1 Sulfh0suhihuhqfhv/ zkloh dffxvhg ri ehlqj dqwl0frpshwlwlyh/

dfwxdoo| lqfuhdvh frpshwlwlrq dprqj wkh vhw ri �upv ri zklfk wkh jryhuqphqw zdqwv

wr vsxu frpshwlwlrq ~ wkh orz frvw �upv1 Wr xqghuvwdqg zk| sulfh0suhihuhqfhv zrun/

frqvlghu dq dxfwlrq zlwk 5 kljk frvw �upv dqg 7 orz frvw �upv1 E| orz frvw dqg kljk

frvw zh phdq wkdw wkh orz frvw �upv gudz wkhlu frvwv iurp d xqlirup glvwulexwlrq zlwk

vxssruw ^fo> fk` zkloh wkh kljk frvw �upv gudz wkhlu frvwv iurp d xqlirup glvwulexwlrq

zlwk vxssruw ^�fo> �fk` zkhuh � A 41 Qrwh wkh dv|pphwu| lq wkh vlwxdwlrq1 Zkloh

kljk frvw �upv idfh rqh rwkhu kljk frvw �up dqg irxu orz frvw �upv/ orz frvw �upv

idfh wkuhh rwkhu orz frvw �upv dqg wzr kljk frvw �upv1 Lq rwkhu zrugv/ orz frvw �upv

idfh ohvv frpshwlwlrq wkdq kljk frvw �upv1 Zkhq sulfh0suhihuhqfhv duh lqvwlwxwhg/ lw

pdnhv kljk frvw �upv orrn pruh olnh orz frvw �upv dqg dv d uhvxow ri wklv lqfuhdvh lq

_h�hfwlyh% frpshwlwlrq/ wkh orz frvw �upv elg pruh djjuhvvlyho|/ l1h1 wkh| elg forvhu

wr wkhlu frvw1 Zkloh/ e| dqdorj|/ kljk frvw �upv qrz idfh ohvv frpshwlwlrq dqg khqfh

elg ohvv djjuhvvlyho|1 Li wkh suhihuhqfh lv fkrvhq fruuhfwo|/ wkh uhgxfwlrq lq elgv e|

orz frvw �upv +wkh �upv zkr duh pruh olnho| wr kdyh orzhu frvwv ri surgxfwlrq, pruh

wkdq frpshqvdwhv iru wkh lqfuhdvhg elgv ri kljk frvw �upv1

Wr vhh wklv pruh irupdoo|/ dvvxph wkdw wkhuh lv d vlqjoh frqwudfw wr eh dzdughg lq

d sulfh0suhihuhqfh �uvw sulfh dxfwlrq1 Ohw Q @ i4> ===> qj eh wkh vhw ri elgghuv iru wklv

frqwudfw1 D vxevhw frqwdlqlqj n ? q ri wkhvh elgghuv duh dvvxphg wr eh ri w|sh D1 Wkh

uhvw ri wkh elgghuv duh ri w|sh E1 Hdfk elgghu sulydwho| gudzv dq lqglylgxdo0vshfl�f

.
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frvw/ f/ ri ixo�oolqj wkh frqwudfw; iurp wkhlu rzq w|sh0vshfl�f suredelolw| glvwulexwlrq

ryhu frvwv/ J
l
+=,> l @ D>E1 J

l
+=, lv eh dvvxphg wr eh d frqwlqxrxv/ gl�huhqwldeoh

glvwulexwlrq/ gh�qhg ryhu wkh lqwhuydo ^f
l
> �f

l
`> l @ D>E/ zlwk ghqvlw| ixqfwlrq j

l
+=,1

Lw zloo eh dvvxphg wkdw �f
D

� �f
E

dqg f
D

� f
E
/ vr w|sh D elgghuv zloo eh wkh kljk

frvw elgghuv1 Hdfk lqglylgxdo elgghu nqrzv klv rzq w|sh/ krz pdq| elgghuv ri hdfk

w|sh duh suhvhqw/ klv rzq sulydwh frvw gudz/ dqg wkh glvwulexwlrqv ri frvwv idfhg e|

doo rwkhu elgghuv1

Jlyhq wkh dvvxpswlrqv rq wkh vxssruwv ri wkh frvw gudzv iru hdfk w|sh/ li lw lv wuxh

wkdw iru dq| jlyhq frvw/ f/ lq hlwkhu vxssruw/ K
E
+f, A K

D
+f, zkhuh

K
l
+f, @

j
l
+f,

4�J
l
+f,

+616,

wkhq elgghuv ri w|sh E kdyh d frvw dgydqwdjh ryhu elgghuv ri w|sh D1 Lq rwkhu zrugv/

jlyhq dq| frvw ohyho/ f/ frqwdlqhg lq hlwkhu lqwhuydo/ wkhuh lv d kljkhu suredelolw| wkdw

d elgghu ri w|sh E zloo gudz d frvw orzhu wkdq f wkdq ri d elgghu ri w|sh D gudzlqj

d frvw orzhu wkdq f1

Zkdw vhsdudwhv wkh sulfh0suhihuhqfh dxfwlrq iurp wkh vlpsoh dv|pphwulf fdvh lv

wkdw elgghuv ri w|sh D duh jlyhq d elgglqj dgydqwdjh lq wkh dxfwlrq iru sxusrvhv

ri dzduglqj wkh frqwudfw1 Diwhu doo elgv duh vxeplwwhg/ wkh dxfwlrqhhu dgmxvwv doo

w|sh E elgv e| pxowlso|lqj wkhp e| rqh soxv wkh dprxqw ri wkh suhihuhqfh +zh zloo

ghqrwh wklv vxp dv �, wr irup wkh frpsdulvrq elgv iru elgghuv ri w|sh E1 Wkh elgv

ri w|sh D uhpdlq xqfkdqjhg iru sxusrvhv ri frpsdulvrq/ vr iru doo w|sh D elgghuv/

wkh vxeplwwhg elg dqg frpsdulvrq elg zloo eh lghqwlfdo1 Wkh elgghu zkr vxeplwv

wkh orzhvw frpsdulvrq elg zloo wkhq eh dzdughg wkh frqwudfw dw d sulfh htxdo wr klv

vxeplwwhg elg1 Wkhuhiruh/ wkh dgmxvwphqw surfhgxuh rqo| ghwhuplqhv ri wkh zlqqhu ri

wkh dxfwlrq dqg grhv qrw d�hfw wkh h{0srvw sd|r� ri wkh zlqqhu1
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6161 Htxloleulxp Elg Ixqfwlrqv

Wr eh deoh wr �qg wkh htxloleulxp elg ixqfwlrqv ri wkh wzr w|shv/ rqh pxvw suryh

wkdw wkh elg ixqfwlrqv duh prqrwrqlfdoo| lqfuhdvlqj dqg wkdw wkh| duh gh�qhg ryhu d

forvhg dqg erxqghg lqwhuydo1 Rqfh wkhvh wzr idfwv duh hvwdeolvkhg/ lw iroorzv wkdw wkh

elg ixqfwlrqv duh gl�huhqwldeoh doprvw hyhu|zkhuh rq wkdw lqwhuydo1 Gl�huhqwldelolw|

doorzv xv wr wdnh wkh �uvw rughu frqglwlrqv iru rswlpl}dwlrq ri h{shfwhg sur�wv iru

erwk w|shv1 Vroylqj wkhvh wzr htxdwlrqv vlpxowdqhrxvo| |lhogv wkh htxloleulxp elg

ixqfwlrqv ri hdfk w|sh1 Vlqfh wkh surriv ri wkhvh wzr suh0uhtxlvlwhv duh hdvlo| dydlodeoh

hovhzkhuh< zh zloo vlpso| surfhhg e| dvvxplqj prqrwrqlflw| iru wkh elg ixqfwlrqv dv

zhoo dv gl�huhqwldelolw|1

616141 Iluvw Rughu Frqglwlrqv iru Rswlpl}dwlrq

Wkh sureohp idflqj d elgghu l ri w|sh D lv wr pd{lpl}h h{shfwhg sur�wv jlyhq klv frvw

gudz/ f
l
1 Wklv fdq eh zulwwhq dv

pd{
e

+e� f
l
,Su+e � e

m
;m 5 D,Su+e � �e

n
;n 5 E, +617,

Zh gr qrw nqrz wkh glvwulexwlrqv ri elgv iru wkh w|shv/ exw zh gr nqrz wkh

glvwulexwlrqv ri frvwv dqg wkdw wkh elg ixqfwlrqv duh vwulfwo| prqrwrqlf1 Wkhuhiruh/

zh fdq gh�qh wkh lqyhuvh elg ixqfwlrqv iru erwk w|shv dv

|
m
+e
l
, @ f

l
> m @ D>E> l 5 m

Zh fdq uhzulwh wkh rswlpl}dwlrq sureohp idflqj d phpehu ri w|sh D dv

pd{
e

+e� f,+4�J
D
+|

D
+e,,,n�4+4�J

E
+|

E
+
e

�
,,,q�n +618d,

jlyhq wkdw wkhuh duh q wrwdo elgghuv/ n ri zklfk duh ri w|sh D1 Dqdorjrxvo|/ zh fdq

gh�qh wkh sureohp idfhg e| phpehuv ri w|sh E dv

pd{
e

+e� f,+4�J
D
+|

D
+�e,,,n+4�J

E
+|

E
+e,,,q�n�4 +618e,

b
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Gl�huhqwldwlqj zlwk uhvshfw wr e dqg diwhu vrph pdqlsxodwlrq/ wkh �uvw rughu frq0

glwlrq iru phpehuv ri w|sh D lv

4

e� |
D
+e,

@
j
D
+|

D
+e,,|3

D

+e,+n � 4,

4�J
D
+|

D
+e,,

.
j
E
+|

E
+ e
�

,,|3
E

+ e
�

,+q� n,

�+4�J
E
+|

E
+ e
�

,,,
+619d,

Vlploduo|/ wkh �uvw rughu frqglwlrq iru phpehuv ri w|sh E fdq eh zulwwhq dv

4

e� |
E
+e,

@
j
D
+|

D
+�e,,|3

D

+�e,�n

4�J
D
+|

D
+�e,,

.
j
E
+|

E
+e,,|3

E

+e,+q� n � 4,

4�J
E
+|

E
+e,,,

+619e,

Zh fdq ixuwkhu vlpsoli| wklv vhw ri �uvw rughu frqglwlrqv e| xvlqj wkh K
l
+�, ixqf0

wlrqv iurp htxdwlrq 616 dqg zulwh

4

e� |
D
+e,

@ K
D
+|

D
+e,,|3

D
+e,+n � 4, .K

E
+|

E
+
e

�
,,|3

E
+
e

�
,
+q� n,

�
+61:d,

4

e� |
E
+e,

@ K
D
+|

D
+�e,,|3

D
+�e,+�n, .K

E
+|

E
+e,,|3

E
+e,+q� n � 4, +61:e,

Li zh dvvxph wkdw erwk frvw glvwulexwlrqv duh xqlirup/ wkhq

K
l
+f, @

4

�f
l
� f

> l @ D> E

Uhsodflqj lq wkh deryh v|vwhp ri htxdwlrqv jlyhv xv

4

e� |
D
+e,

@
4

�f
D
� |

D
+e,

|3
D
+e,+n � 4, .

4

�f
E
� |

E
+ e
�

,
|3
E
+
e

�
,
+q� n,

�
+61;d,

4

e� |
E
+e,

@
4

�f
D
� |

D
+�e,

|3
D
+�e,+�n, .

4

�f
E
� |

E
+e,

|3
E
+e,+q� n � 4, +61;e,

Lw lv wklv v|vwhp ri gl�huhqwldo htxdwlrqv wkdw qhhgv wr eh vroyhg/ jlyhq dssursuldwh

erxqgdu| frqglwlrqv/ wr |lhog wkh v|pphwulf/ zlwklq0w|sh htxloleulxp elg ixqfwlrqv1

Wkh xsshu erxqgdu| frqglwlrqv ri wkh v|vwhp iru erwk w|sh D dqg w|sh E �upv

fdq eh ghwhuplqhg dqdo|wlfdoo| dqg fdq vhuyh dv whuplqdo frqglwlrqv wr slq grzq wkh

htxloleulxp elg ixqfwlrqv1 Ohw �e
D
@ e+�f

D
, dqg �e

E
@ e+�f

E
, eh wkh htxloleulxp elgv iru

w|sh D dqg w|sh E / uhvshfwlyho|/ zkhq �f
D

dqg �f
E

duh gudzq1 Frqvlghu wzr fdvhv=

Fdvh 4/ ��f
E
A �f

D
/ dqg Fdvh 5/ ��f

E
? �f

D
1 Zh zloo ghprqvwudwh wkdw wkh xsshu erxqgv

iru wkh v|vwhp lq Fdvh 4 zloo eh ae
D
@ �e

D
@ �f

D
dqg ae

E
@ �fD

�

1 Dq dqdorjrxv dujxphqw/

ohiw wr wkh uhdghu/ ghprqvwudwhv wkdw lq Fdvh 5 ae
D
@ ��f

E
dqg ae

E
@ �e

E
@ �f

E
1
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Dvvxph wkdw Fdvh 4 lv wuxh/ d �up ri w|sh D gudzv frvw �f
D
/ dqg wkdw lq htxl0

oleulxp dq| �up/ uhjdugohvv ri w|sh/ gudzlqj d frvw zkrvh dvvrfldwhg elg kdv d }hur

suredelolw| ri zlqqlqj zloo elg lwv frvw1 Vxeplwwlqj d elg ehorz �f
D

fdqqrw eh sduw

ri dq htxloleulxp elg ixqfwlrq vlqfh vxfk d elg uhvxowv lq d qhjdwlyh h{shfwhg sur�w1

Elgglqj vwulfwo| deryh �f
D

dovr fdqqrw eh sduw ri dq htxloleulxp gxh wr zlwklq0w|sh

frpshwlwlrq ehwzhhq phpehuv ri w|sh D vlqfh lw zrxog uhvxow lq hdfk �up ri w|sh

D kdylqj lqfhqwlyh wr orzhu lwv pd{lpxp elg lq wkh gluhfwlrq ri �f
D

/ wkxv jdlqlqj

srvlwlyh h{shfwhg sur�wv1 Khqfh/ zlwklq0w|sh frpshwlwlrq hvwdeolvkhv �e
D
@ �f

D
lq Fdvh

4 iru w|sh D �upv1 Lq dgglwlrq iru doo f
D
? �f

D
> e+f

D
, A f

D
vlqfh vhwwlqj e+f

D
, @ f

D

lpsolhv }hur h{shfwhg sur�w zkloh elgglqj vwulfwo| deryh frvw fdq uhvxow lq d srvlwlyh

suredelolw| ri zlqqlqj dqg khqfh srvlwlyh h{shfwhg sur�wv1 Ilupv ri w|sh E/ uhfrjql}0

lqj wkh ydoxh ri wkh pd{lpxp elg ri w|sh D/ zloo nqrz wkdw dq| elg juhdwhu wkdq �fD

�

zloo orvh zlwk suredelolw| rqh1 Khqfh e| dvvxpswlrq/ iru doo frvw uhdol}dwlrqv juhdwhu

wkdq �fD

�

elgghuv ri w|sh E zloo elg wkhlu frvw1 Wkxv/ lq Fdvh 4 ae
E
@ �fD

�

dqg ae
D
@ �f

D
1

Fdvh 5 fdq eh vroyhg iru lq dq dqdorjrxv pdqqhu1

Dv zlwk prvw v|vwhpv ri qrqolqhdu gl�huhqwldo htxdwlrqv/ lw lv qrw srvvleoh wr �qg

d forvhg0irup vroxwlrq iru wkh lqyhuvh elg ixqfwlrqv/ dqg wkhuhe| iru wkh dfwxdo elg

ixqfwlrqv wkhpvhoyhv1 Zh xvhg wkh dojrulwkp ri Uloh| dqg Ol+4<<6, wr qxphulfdoo|

vroyh iru wkh htxloleulxp elg ixqfwlrqv lq rxu dxfwlrq431

e� , Tih�4i?|@* #it�}?

Wkh h{shulphqwv shuiruphg zhuh d vwudljkw iruzdug lpsohphqwdwlrq ri d sulfh0suhihuhqfh

dxfwlrq1 Vwxghqwv zhuh uhfuxlwhg e| dqqrxqfhphqw lq xqghujudgxdwh hfrqrplfv fodvvhv

gxulqj wkh Vxpphu dqg Idoo ri 4<<81 Yroxqwhhuv zhuh wrog wr frph wr d fodvvurrp

wkdw zdv uhvhuyhg iru wkh h{shulphqw1 Xsrq duulydo vl{ vwxghqwv zhuh wkhq udqgrpo|

vhohfwhg iru hdfk h{shulphqwdo vhvvlrq1 Wkhq wkh vxemhfwv zhuh udqgrpo| dvvljqhg

�f
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wr eh hlwkhu d w|sh D ru d w|sh E elgghu1 W|sh E elgghuv guhz wkhlu frvwv lq dq|

urxqg ri wkh h{shulphqw iurp d xqlirup glvwulexwlrq zlwk vxssruw ^433> 533`1 W|sh D

vxemhfwv guhz wkhlu frvwv iurp d xqlirup glvwulexwlrq zlwk vxssruw ^443> 553`1 Khqfh/

w|sh D vxemhfwv zhuh kljk frvw elgghuv zkloh w|sh E vxemhfwv zhuh orz frvw elgghuv1

Wkhuh zhuh 7 w|sh E elgghuv dqg 5 w|sh D elgghuv1

Diwhu vxemhfwv uhdg wkh lqvwuxfwlrqv dqg kdg wkhp uhdg rxw orxg e| wkh h{shulphq0

wdo dgplqlvwudwru/ dq| txhvwlrqv wkh vxemhfwv kdg zhuh dqvzhuhg dqg wkh h{shulphqw

ehjdq441 Lq wkh ehjlqqlqj ri hdfk urxqg ri wkh h{shulphqw +wkhuh zhuh 53 urxqgv lq

doo, dq h{shulphqwdo dgplqlvwudwru zdonhg durxqg wkh urrp zlwk wzr edjv ri fklsv

pdunhg D dqg E1 Lq hdfk edj zdv d qxpehu ri fklsv uhsuhvhqwlqj xqlirup glvwul0

exwlrqv iru wkh lqwhjhuv lq wkh vxssruwv ri wkh wzr w|shv ri glvwulexwlrqv1 Wkh edj

lghqwlwlhv zhuh klgghq iurp wkh vxemhfwv vr wkdw qr rqh lq wkh urrp nqhz zkr dprqj

wkhp zdv d orz ru kljk frvw w|sh1 Li d vxemhfw zdv dq D w|sh/ wkh dgplqlvwudwru

zrxog jlyh klp ru khu wkh D edj dqg kh ru vkh zrxog sxoo rxw d fkls zlwk d qxpehu

zulwwhq rq lw1 Wklv qxpehu zrxog eh wkh frvw iru wkh vxemhfw lq wkdw urxqg1

Diwhu d frvw zdv gudzq/ hdfk vxemhfw zrxog uhfrug wkdw frvw rq klv ru khu zrunvkhhw

dqg wkhq wdnh rxw rqh ri wkhlu 53 elg volsv xsrq zklfk wkh| zrxog zulwh wkhlu elg1

Wkhvh elgv zhuh wkhq froohfwhg e| wkh h{shulphqwdo dgplqlvwudwru dqg wkhq ghshqglqj

rq wkh uxohv ri wkh dxfwlrq uxq/ d zlqqhu zrxog eh ghwhuplqhg1 Wkh h{shulphqwdo

dgplqlvwudwru zrxog wkhq zulwh rq wkh eodfnerdug wkh qxpehu ri wkh vxemhfw zkr

kdg zrq/ wkh sulfh kh ru vkh zrq dw/ dqg zkhwkhu wkdw vxemhfw zdv dq D ru E w|sh1

+Dfwxdoo| vxemhfwv qxpehuhg 4 ru 5 zhuh D w|shv zkloh wkrvh qxpehuhg 6/ 7/ 8/ru 9

zhuh E w|shv,1 Vxemhfwv zrxog wkhq uhfrug wkhlu sd|r�v dqg wkh qh{w urxqg zrxog

vwduw lq dq lghqwlfdo pdqqhu1 Lq hdfk h{shulphqw wkhuh zhuh 53 urxqgv dqg wkh �qdo

sd|r� wr vxemhfwv zdv wkh vxp ri wkhlu sd|r�v ryhu wkh hqwluh 53 urxqg klvwru| ri wkh

h{shulphqw1 Vxemhfwv zhuh sdlg dw wkh hqg ri wkh h{shulphqw dqg glvplvvhg1 D srvw0

h{shulphqwdo txhvwlrqqdluh zdv dovr dgplqlvwhuhg lq 46 rxw ri wkh 53 h{shulphqwdo

��
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vhvvlrqv uxq1 Wkh uhvxowv ri wklv txhvwlrqqdluh duh dydlodeoh xsrq uhtxhvw iurp wkh

dxwkruv1

Irxu gl�huhqw h{shulphqwv zklfk gl�huhg rqo| zlwk uhvshfw wr wkh uxohv xvhg zhuh

uxq1 Lq rwkhu zrugv/ lq doo h{shulphqwv wkh qxpehu ri D dqg E w|shv uhpdlqhg wkh

vdph/ dv glg wkh vxssruwv ri wkh frvw glvwulexwlrqv/ hwf1 Wkh suhihuhqfh uxohv xvhg zhuh

d 3(/ 8(/ 43(/ dqg 48( suhihuhqfh iru w|sh D1 Iru dq| {( suhihuhqfh uxoh juhdwhu

wkdq 3(/ diwhu wkh elgv zhuh vxeplwwhg wkh elgv ri wkh E w|shv zhuh lqfuhdvhg e| {(

ehiruh dq| frpsdulvrq ri elgv zdv pdgh1 Wkh orzhvw srvw0suhihuhqfh elg zdv wkhq

dzdughg wkh frqwudfw dw wkh sulfh ri wkh vxeplwwhg elg dqg wkh h{shulphqw surfhhghg

wr wkh qh{w urxqg1 Vxemhfwv zhuh sdlg '8133 iru vkrzlqj xs dqg dyhudjh sd|r� iru

wkh rqh krxu h{shulphqwdo vhvvlrq zdv '431361 Prwlydwlrq zdv txlwh kljk1 Wdeoh 714

ghvfulehv rxu ghvljq1

Wdeoh 714

H{shulphqwdo Ghvljq

Suhihuhqfh

H{shulphqw

Qxpehu

ri Jurxsv
W|shv Frvwv

Qxpehu ri

Vxemhfwv

3( 8
5 D0W|shv

7 E0W|shv

f
D
5 ^443> 553`

f
E
5 ^433> 533`

63

8( 8
5 D0W|shv

7 E0W|shv

f
D
5 ^443> 553`

f
E
5 ^433> 533`

63

43( 8
5 D0W|shv

7 E0W|shv

f
D
5 ^443> 553`

f
E
5 ^433> 533`

63

48( 8
5 D0W|shv

7 E0W|shv

f
D
5 ^443> 553`

f
E
5 ^433> 533`

63

Rxu glvfxvvlrq ri wkh h{shulphqw*v uhvxowv zloo eh eurnhq lqwr wzr vhfwlrqv/ rqh

ghdolqj zlwk wkh ruljlqdo srolf| txhvwlrq dvnhg dqg dqrwkhu ghdolqj zlwk pruh wkh0

ruhwlfdo lvvxhv1 Lq rxu �uvw vhfwlrq zh zloo lqyhvwljdwh wkh uhsuhvhqwdwlrq txhvwlrq ri

zkhwkhu wkh lpsrvlwlrq ri d sulfh0suhihuhqfh uxoh lqfuhdvhg wkh olnholkrrg wkdw d kljk

4:



frvw �up zrxog zlq dq dxfwlrq1 Zh zloo dovr eh frqfhuqhg zlwk zkhwkhu wkh lpsrvl0

wlrq ri d sulfh0suhihuhqfh uxoh lqfuhdvhg frvw h�hfwlyhqhvv dqg zklfk sulfh0suhihuhqfh

uxoh uhvxowhg lq wkh orzhvw frvw ri sxufkdvlqj iru wkh dxfwlrqhhu +h{shulphqwdo dgplq0

lvwudwru,11 Lq wkh vhfrqg vhfwlrq zh zloo lqyhvwljdwh krz zhoo wkh wkhru| ri dxfwlrqv

suhglfwhg wkh ehkdylru ri wkh vxemhfwv dqg krz ehkdylru fkdqjhg ryhu wlph dv wkh

dxfwlrqv zhuh uhshdwhg zlwk wkh vdph vhw ri vxemhfwv1

7141 Dxfwlrq Shuirupdqfh= Grhv Sulfh Suhihuhqfh Ghfuhdvh Frvw dqg Lq0

fuhdvh Uhsuhvhqwdwlrq ri Kljk Frvw Ilupv

Lq jhqhudo/ wkh lqvwlwxwlrq ri dq dssursuldwh sulfh0suhihuhqfh uxoh fdq qrw rqo| ghfuhdvh

wkh frvw ri jryhuqphqw sxufkdvlqj exw dovr udlvh wkh suredelolw| wkdw d kljk frvw �up

zloo zlq dq dxfwlrq1 Lq vkruw/ li wkh sulfh0suhihuhqfh uxoh lv fkrvhq fruuhfwo| rqh fdq

rewdlq lqfuhdvhv lq erwk frvw h�hfwlyhqhvv dqg uhsuhvhqwdwlrq ri kljk frvw �upv1 Wkh

ghvfulswlyh uhvxowv ri wkh h{shulphqw duh vkrzq lq Wdeoh 715 zklfk zh zloo xvh wr

glvfxvv erwk wkh uhsuhvhqwdwlrq dqg surfxuhphqw frvw rxwfrphv ri wkh h{shulphqw1

Wdeoh 715 Khuh

Lq wklv wdeoh zh olvw wkh qxpehu ri zlqqhuv ri hdfk w|sh lq wkh irxu dxfwlrqv

uxq +Zlqqhuv, dqg wkh dvvrfldwhg shufhqwdjh ri w|sh D zlqqhuv +W|sh D Zlq (,/

wkh wkhruhwlfdoo| suhglfwhg shufhqwdjh ri w|sh D zlqqhuv +Wkhruhwlfdo W|sh D Zlq

(, iru frpsdulvrq/ wkh qxpehu ri w|sh D wkdw zrq ehfdxvh ri wkh suhihuhqfh uxoh

+Zlqv e| Suhihuhqfh,/ wkh dyhudjh frvw gudzq e| zlqqlqj vxemhfwv lq hdfk +Dyj1 Frvw

Zlqqhuv,/ wkh dyhudjh elg hqwhuhg e| wkhvh zlqqhuv/ +Dyj1 Elg Zlqqhuv,/ dv zhoo dv

wkh dyhudjh sur�w uhdol}hg e| wkhvh zlqqlqj elgghuv +Dyj1 Sur�w Shu Xqlw,1 Zh dovr

olvw wkh dyhudjh sulfh sdlg e| wkh dxfwlrqhhu wr sxufkdvh jrrgv lq hdfk dxfwlrq +Dyj1

Revhuyhg Sulfh, dqg wkh wkhruhwlfdoo| suhglfwhg h{shfwhg sxufkdvh sulfh +Wkhruhwlfdo

Sulfh,1 Ilqdoo|/ dv zh ghvfuleh odwhu/ zh suhvhqw wzr hvwlpdwhv ri wkh frvw ri wkhvh

sulfh0suhihuhqfh uxohv1 Rqh hvwlpdwh/ zkdw zh fdoo wkh qdlyh hvwlpdwh +Qdlyh Frvw ri

Suhihuhqfh,/ xvhv wkh vwdqgdug phwkrgrorj| dqg vlpso| wdnhv wkh gl�huhqfh ehwzhhq

4;



wkh sulfh sdlg e| wkh dxfwlrqhhu zkhq wkh sulfh suhihuhqfh lv lqyrnhg dqg wkh orzhvw

elg hqwhuhg iru wkdw jrrg dqg dyhudjhv wkhvh frvwv ryhu doo jrrg vrog1 Wkh vhfrqg/

+Dfwxdo Frvw, lqfrusrudwhv wkh idfw wkdw elgglqj ehkdylru fkdqjhv zkhq zh fkdqjh

wkh elglqj uxoh dv ghvfulehg deryh1

7151 Uhsuhvhqwdwlrq ri Kljk Frvw Ilupv

Glvfxvvlqj uhsuhvhqwdwlrq �uvw/ zh vhh wkdw dv wkh sulfh0suhihuhqfh jlyhq wr kljk frvw

�upv lqfuhdvhv/ wkh iudfwlrq ri frqwudfwv dzdughg wr wkhp lqfuhdvhv iurp 45( lq

wkh 3( ru qr0sulfh0suhihuhqfh dxfwlrq wr 76( lq wkh 48( suhihuhqfh dxfwlrq1 Pruh

lpsruwdqwo|/ krzhyhu/ lw dsshduv wkdw dv wkh sulfh0suhihuhqfh lv lqfuhdvhg/ lw ehfrphv

uhvsrqvleoh iru pruh dqg pruh ri wkhvh zlqv/ dv lw wxuqv zkdw zrxog kdyh ehhq orvlqj

kljk frvw elgghuv xqghu orzhu suhihuhqfh uhjlphv lqwr zlqqhuv1 Iru h{dpsoh/ zkloh

43255 ru 7817( ri wkh w|sh D zlqqhuv lq wkh 8( h{shulphqw zrq ehfdxvh ri wkh

sulfh suhihuhqfh 9619( ri wkh zlqv iru w|sh D vxemhfwv lq wkh 43( h{shulphqw zhuh

wkh uhvxow ri wkh suhihuhqfh uxoh1 Wkh idfw wkdw wkh shufhqwdjh idoov iurp 9619( wr

8617( lq wkh 48( fdvh lv olnho| wkh uhvxow ri wkh frvw uhdol}dwlrqv rffxuulqj lq wkh

48( h{shulphqw zkhuh/ dw ohdvw lq rqh h{shulphqw/ wkh frvw uhdol}dwlrqv iru wkh orz0

frvw E w|shv zhuh sduwlfxoduo| kljk1 Khqfh wkhuh lv olwwoh glvsxwh wkdw dw ohdvw lq

rxu oderudwru| vhwwlqj/ sulfh0suhihuhqfh uxohv lqfuhdvh wkh suredelolw| wkdw kljk0frvw

+plqrulw|, �upv zlq frqwudfwv1

7161 Surfxuhphqw Frvw

Zkloh rq wkh vxuidfh lw pljkw dsshdu hdv| wr suhvhqw hylghqfh vxssruwlqj wkh lghd

wkdw sulfh0suhihuhqfh dxfwlrqv lqfuhdvh frvw h�hfwlyhqhvv/ lw lv dfwxdoo| voljkwo| frp0

solfdwhg1 Wkh sureohp lv wkdw frvw uhdol}dwlrqv dfurvv h{shulphqwv gl�hu/ dqg khqfh

wkh frvw ri sxufkdvlqj iru wkh oderudwru| jryhuqphqw pljkw eh pruh uh�hfwlyh ri wkhvh

frvw gl�huhqfhv wkdq gl�huhqfhv lq wkh elgglqj ehkdylru ri vxemhfwv1 Iru h{dpsoh/ li

vxemhfwv lq wkh 8( sulfh0suhihuhqfh dxfwlrq kdsshqhg wr kdyh gudzq d vnhzhg vhw ri

frvw uhdol}dwlrqv wkdw zhuh _wrr kljk%/ wkhq hyhq li wkh sulfh0suhihuhqfh uxoh ohg wkhp
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wr elg djjuhvvlyho|/ wkh dfwxdo frvwv ghwhuplqhg e| wkh 8( dxfwlrq pljkw eh kljkhu

wkdq wkrvh lq wkh 3( dxfwlrq zkhuh frvwv zhuh pruh frqvlvwhqw zlwk wkh xqlirup glv0

wulexwlrq1 Khqfh zh orrn iru d phwkrg wr suhvhqw rxu gdwd zklfk zloo sxujh wklv frvw

h�hfw dqg vwdqgdugl}h rxu frpsdulvrqv1 Zh r�hu vhyhudo vxfk phwkrgv1

716141 Surfxuhphqw Frvw Frpsdulvrqv

Orrnlqj dw Wdeoh 715 zh vhh wkdw wkh dyhudjh sulfh sdlg shu dxfwlrq lq rxu irxu h{0

shulphqwv zdv 454157/ 44<15</ 4551:;/ dqg 457174 iru wkh 3(/ 8(/ 43(/ dqg 48(

dxfwlrqv uhvshfwlyho|1 Orrnlqj vlpso| dw wkh dyhudjh sulfh sdlg shu dxfwlrq/ wkh 8(

sulfh0suhihuhqfh uxoh vhhpv wr eh wkh ehvw/ iroorzhg e| wkh 3( dxfwlrq dqg wkhq wkh

43( dqg 48( dxfwlrqv1 Lw lv kdug wr uho| rq wkhvh �qglqjv dv d vrolg ghprqvwudwlrq

wkdw wkh frvw ri sxufkdvlqj lv orzhvw zkhq wkh 8( suhihuhqfh lv xvhg vlqfh dv vwdwhg

deryh/ wkhvh gl�huhqfhv pljkw uh�hfw wkh idfw wkdw wkh frvwv gudzq lq wklv h{shulphq0

wdo dxfwlrq zhuh orzhu wkdq wkrvh gudzq lq rwkhuv dqg qrw ehkdylrudo gl�huhqfhv lq

elgglqj1 Li zh frxog kdyh kdg rxu vxemhfwv uhfhlyh lghqwlfdo uhdol}dwlrqv dfurvv wkh 8(

dqg rwkhu dxfwlrqv/ lw pljkw kdyh wxuqhg rxw wkdw/ jlyhq wkhlu ehkdylru/ sxufkdvlqj

frvwv pljkw kdyh ehhq orzhu zlwk/ vd|/ d 43( sulfh0suhihuhqfh dxfwlrq ru/ pruh lpsru0

wdqwo|/ zlwk d 3( suhihuhqfh1 Wkh glvwulexwlrq ri frvwv gudzq duh vkrzq lq Iljxuhv

714d0e zkhuh zh suhvhqw wkh klvwrjudpv ri frvw uhdol}dwlrqv iru D dqg E w|shv lq rxu

irxu dxfwlrqv dv zhoo dv wkh fxpxodwlyh glvwulexwlrqv ri wkhvh frvwv1

Iljxuhv 714d0e Khuh

Dv fdq eh vhhq lq Iljxuhv 714d 0 714e/ zkloh olwwoh gl�huhqfh dsshduv lq wkh udqgrp

frvwv gudzq e| w|sh E vxemhfwv/ wkh w|sh D vxemhfwv lq rxu 3( h{shulphqw vhhp wr

kdyh gudzq pruh frvwv lq wkh uhjlrq ehorz 473 wkdq glg w|sh D vxemhfwv lq wkh rwkhu

wkuhh h{shulphqwv1 Zkhq wklv gl�huhqfh lv whvwhg xvlqj d Nroprjrury0Vpluqry whvw

zh vhh wkdw qr gl�huhqfh h{lvwv ehwzhhq wkh glvwulexwlrq ri gudzq frvwv ehwzhhq dq|

wzr h{shulphqwv iru dq| w|sh451 Lq rwkhu zrugv/ vwdwlvwlfdoo| wkh frvwv gudzq fdph

�2
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iurp wkh vdph srsxodwlrq1

Ghvslwh wkhvh vwdwlvwlfdo whvwv/ krzhyhu/ lw lv vwloo srvvleoh wkdw wkh frvw ri sxu0

fkdvlqj gl�huhqfhv revhuyhg zhuh ixqfwlrqv ri wkh sduwlfxodu frvwv gudzq lq sduwlfxodu

h{shulphqwv dqg qrw ehkdylrudo gl�huhqfhv1 Dv d uhvxow/ lq rughu wr pdnh wkh fruuhfw

frpsdulvrq zh dvnhg zkdw zrxog wkh frvw ri sxufkdvlqj eh li wkh elgghuv lq dq dxfwlrq

zlwk dq {( sulfh0suhihuhqfh uxoh kdg uhfhlyhg wkh frvw uhdol}dwlrq ri elgghuv lq dq

dxfwlrq zlwk d |( uxoh dqg ylfh yhuvdB Wklv lv h{dfwo| wkh frpsdulvrq zh pdnh lq

Wdeoh 7161

Wdeoh 716

Sxufkdvlqj Frvw Frpsdulvrqv

Frvw

Uhdol}dwlrqv

Frvw lq

3( Dxfwlrq

Frvw lq

8( Dxfwlrq

Frvw lq

43( Dxfwlrq

Frvw lq

48( Dxfwlrq

3( 454157 44<1:7 454196 456179

8( 45413< 44<15< 454137 4551:9

43( 4551< 454193 456193 4581:;

48( 456149 454175 45519: 457174

Lq Wdeoh 716 zh xvh wkh elg ixqfwlrqv iru w|sh D dqg w|sh E vxemhfwv hvwlpdwhg

iurp d srrohg gdwd vhw lq hdfk h{shulphqw +srrohg ryhu urxqgv dqg vxemhfwv,1 Xvlqj

wkhvh elg ixqfwlrqv zh dvn zkdw wkh frvw ri sxufkdvlqj zrxog kdyh ehhq lq wkh {(

, Tih�4i?| �@�h ��V@*�i
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h{shulphqw li urxqg0e|0urxqg wkh| zrxog kdyh uhfhlyhg wkh frvw uhdol}dwlrqv jhqhu0

dwhg e| wkh |( h{shulphqw1 Iru h{dpsoh/ grzq wkh �uvw froxpq zh kdyh olvwhg wkh

h{shulphqwv zkrvh gdwd zh duh wr xvh lq rxu fdofxodwlrq1 Dfurvv wkh urzv zh vhh

zkdw wkh frvw ri sxufkdvlqj zrxog kdyh ehhq kdg zh uhfhlyhg wkrvh frvw uhdol}dwlrqv

exw kdg vxemhfwv zkr zhuh ehkdylqj dffruglqj wr wkh elg ixqfwlrqv lq wkh ydulrxv

h{shulphqwv1 Iru h{dpsoh/ orrnlqj dw wkh hqwu| lq urz 4/ froxpq 5 zh vhh zkdw wkh

jryhuqphqw*v frvw ri sxufkdvlqj zrxog kdyh ehhq kdg wkh vxemhfwv lq wkh 8( h{shu0

lphqw uhfhlyhg wkh frvw uhdol}dwlrqv wkdw rffxuuhg lq wkh 3( h{shulphqw1 Wkh frvw

ri sxufkdvlqj iru wkh jryhuqphqw zrxog kdyh ehhq 44<1:7 lqvwhdg ri wkh 44<15< lw

dfwxdoo| zdv lq wkh 8( dxfwlrq1 Frqyhuvho|/ orrnlqj dw urz 5/ froxpq 4/ zh vhh wkdw

kdg wkh frvw uhdol}dwlrqv lq wkh 8( h{shulphqw ehhq r�huhg wr wkh elgghuv lq wkh 3(

h{shulphqw/ wkh frvw ri sxufkdvlqj zrxog kdyh lqfuhdvhg iurp 45413< wr 4541571 Lq

rwkhu zrugv/ li zh orrn dfurvv urz 4 zh �qg wkdw xvlqj wkh frvw uhdol}dwlrqv lq wkh 3(

dxfwlrq dqg wkh ehkdylru lq rwkhu dxfwlrqv/ wkh jryhuqphqw zrxog kdyh vdyhg 4156(

li lw kdg lpsrvhg d 8( suhihuhqfh rq elgghuv zkloh lw zrxog kdyh frvw lw 16( wr xvh d

43( suhihuhqfh uxoh dqg 41:<( li lw kdg xvhg d 48( suhihuhqfh uxoh1 Lq dgglwlrq/ dv

zh nqrz iurp rxu suhylrxv glvfxvvlrq ri uhsuhvhqwdwlrq/ qrw rqo| zrxog wkh 8( uxoh

kdyh ehhq frvw h�hfwlyh exw lw dovr zrxog kdyh lqfuhdvhg wkh shufhqwdjh ri frqwudfwv

jrlqj wr kljk frvw +plqrulw|, �upv iurp 461:( lq wkh 3( suhihuhqfh fdvh wr 5;15(

zkhq 8( zdv xvhg1 Lqwhuhvwlqjo|/ PfDihh dqg PfPlooldq +4<;<, hvwlpdwh wkdw zlwk

wkh sdudphwhuv xvhg lq rxu h{shulphqw d 714( sulfh0suhihuhqfh uxoh zrxog kdyh ehhq

rswlpdo dprqj wkh fodvv ri shufhqwdjh sulfh0suhihuhqfh uxohv461

Li zh kdg xvhg wkh qdlyh dssurdfk wr surfxuhphqw frvw khuh dqg vlpso| wdnhq wkh

gl�huhqfh lq frvw ehwzhhq wkh sulfh sdlg iru d frqwudfw lq doo wkrvh lqvwdqfhv zkhq wkh
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sulfh0suhihuhqfh uxoh zdv lqyrnhg dqg wkh orzhvw elg iru wkdw frqwudfw pdgh e| dq|

elgghu ri w|sh E/ zh zrxog kdyh frph wr wkh frqfoxvlrq wkdw lpsrvlqj wkh 8( uxoh

zrxog kdyh frvw xv 16( zkloh wkh 43( uxoh zrxog kdyh frvw xv 4155( dqg wkh 48(

uxoh 41:9(1

Wr ghprqvwudwh wkh uhodwlrqvkls ehwzhhq wkh frvw ri sxufkdvlqj dqg wkh sulfh0

suhihuhqfh uxoh xvhg zh suhvhqw Iljxuh 715 zkhuh zh sodfh wkh sulfh0suhihuhqfh uxoh

dorqj wkh krul}rqwdo d{lv dqg wkh frvw ri sxufkdvlqj dorqj wkh yhuwlfdo1 Lqvlgh wkh

�jxuh zh sorw wzr judskv1 Rqh lv wkh wkhruhwlfdo uhodwlrqvkls ehwzhhq wkh frvw ri

sxufkdvlqj dqg wkh sulfh0suhihuhqfh uxoh jhqhudwhg e| wkh wkhru| zkloh wkh rwkhu lv

wkh dfwxdo frvw ri sxufkdvlqj ghwhuplqhg e| wkh h{shulphqwv1 Zkdw zh vhh lv wkdw

zkloh erwk fxuyhv kdyh d frpprq vkdsh lqglfdwlqj wkdw wkh 8( suhihuhqfh vkrxog

eh wkh ehvw dprqj wkhvh irxu sulfh suhihuhqfh uxohv/ wkh dfwxdo frvw ri sxufkdvlqj lv

hyhu|zkhuh ehorz wkh suhglfwhg frvw1 Wklv idfw lv frqvlvwhqw zlwk wkh idfw wkdw lq doo

ri wkhvh h{shulphqwv vxemhfwv whqg wr elg pruh djjuhvvlyho| wkdq wkh wkhru| suhglfwv

+vhh Vhfwlrq 718 ehorz,1

Iljxuh 715 Khuh

Dqrwkhu zd| wr vhh li rxu sulfh0suhihuhqfh uxoh lv frvw h�hfwlyh lv wr hvwlpdwh d

elg ixqfwlrq +srrohg, iru wkh vxemhfwv lq hdfk sulfh0suhihuhqfh dxfwlrq dqg vhh krz

elgglqj ehkdylru fkdqjhv dv wkh sulfh0suhihuhqfh uxoh lv lqfuhdvhg1 Vxfk hvwlpdwhg

elg ixqfwlrqv r�hu xv lqvljkw lqwr wkh phdq elg pdgh e| vxemhfwv frqglwlrqdo rq wkhlu

frvw uhdol}dwlrq zklfk lv h{dfwo| wkh lqirupdwlrq zh ghvluh1 Wkhvh uhjuhvvlrqv zhuh

dw �uvw uxq lq d qrq0olqhdu idvklrqv xvlqj d vhfrqg ghjuhh sro|qrpldo wr �w wkh gdwd1

Krzhyhu/ vlqfh wkh txdgudwlf whup suryhg wr eh lqvljql�fdqw lq doo uhjuhvvlrqv uxq/ zh

zloo uhsruw wkh uhvxowv rqo| ri rxu olqhdu uhjuhvvlrqv1

Iurp d srolf| shuvshfwlyh/ krzhyhu/ zh duh qrw lqwhuhvwhg lq wkh ehkdylru ri wkh

elg ixqfwlrqv ryhu grpdlqv zkhuh wkh suredelolw| ri zlqqlqj lv forvh wr }hur +wkhvh

ixqfwlrqv zloo eh hvwlpdwhg odwhu zkhq zh wxuq dwwhqwlrq wr whvwlqj wkh wkhru| ri dxf0

wlrqv,1 Iru h{dpsoh/ dv Wdeoh 715 lqglfdwhv/ lq wkh 3( h{shulphqw qr w|sh D vxemhfw
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zrq dq dxfwlrq zkr guhz d frvw juhdwhu wkdq 458 zkloh qr w|sh E vxemhfw zrq zlwk

d frvw uhdol}dwlrq juhdwhu wkdq 4891 Lq idfw qr elgghu ri dq| w|sh lq dq| oderudwru|

dxfwlrq uxq hyhu zrq zlwk d frvw uhdol}dwlrq juhdwhu wkdq 4941 +Wklv lv qrw vwudqjh

vlqfh wkh glvwulexwlrq ri zlqqlqj elgv kdv pruh lq frpprq zlwk wkh glvwulexwlrq ri

wkh orzhvw rughu vwdwlvwlf wkdq wkh glvwulexwlrq ri wkh sduhqw glvwulexwlrq,1 Vlqfh frvw

uhdol}dwlrqv eh|rqg wkhvh erxqgv zhuh vrrq nqrzq wr lpso| qr fkdqfh ri zlqqlqj/

wkh ehkdylru ri elgghuv zkhq wkhvh frvw uhdol}dwlrqv durvh lv luuhohydqw wr wkh srolf|

txhvwlrq srvhg vlqfh zh gr qrw fduh derxw elgglqj ehkdylru lq wkrvh uhjlrqv ri wkh

grpdlq zkhuh zlqqlqj lv d orz suredelolw| hyhqw1 Vrph elgghuv zlwk kljk frvw uh0

dol}dwlrqv elg wkhlu frvw zkloh rwkhuv vxeplwwhg wkurz0dzd| elgv ri duelwudulo| kljk

dprxqwv1 Khqfh/ hvwlpdwlqj d elg ixqfwlrq xvlqj wkhvh frvw0elg sdluv zrxog juhdwo|

glvwruw wkh hvwlpdwhg elg ixqfwlrqv1 Wr uhfwli| wklv vlwxdwlrq zh wuxqfdwhg wkh grpdlq

ri wkh elg0ixqfwlrq vsdfh wr frlqflgh zlwk wkdw uhjlrq zkhuh wkh hpslulfdo suredelolw|

ri zlqqlqj zdv srvlwlyh1 Wkhvh _wuxqfdwhg% uhjuhvvlrqv wkhq frqwdlq revhuydwlrqv iru

frvwv gudzq lq wkh lqwhuydo zkhuh dw ohdvw rqh elgghu kdg zrq dq dxfwlrq1 Iljxuhv 7160

717 suhvhqw wkh hvwlpdwhg uhjuhvvlrq olqhv ri wkhvh wuxqfdwhg elg ixqfwlrq uhjuhvvlrqv

zkloh Wdeohv 717d0717e dqg 718d0718e suhvhqw wkh dfwxdo hvwlpdwhv ri wkh frh�flhqwv

iru wkh wuxqfdwhg dqg xqwuxqfdwhg elg ixqfwlrqv/ uhvshfwlyho|1

Iljxuh 7160717 Khuh

Dv zh fdq vhh iurp Iljxuhv 716 dqg 717/ zkloh wkh fkdqjhv lq elgglqj ehkdylru

zhuh vxewoh wkh| gr suhvhqw d frqvlvwhqw sdwwhuq1 Iru w|sh E vxemhfwv wkh lpsrvlwlrq

ri sulfh0suhihuhqfh uxohv ohdgv wr pruh djjuhvvlyh elgv ryhu d vxevwdqwldo sruwlrq ri wkh

udqjh ri zlqqlqj frvw uhdol}dwlrqv1 Wklv fdq eh vhhq e| wkh idfw wkdw wkh 3( dxfwlrq

uhjuhvvlrq olqh lv deryh wkrvh ri wkh rwkhu dxfwlrqv ryhu wkh udqjh ri frvw uhdol}dwlrqv

zkhuh doo zlqlqj elgv frph iurp1 Iru w|sh D elgghuv wkh vlwxdwlrq lv pruh frpsoh{1

Zkloh wkh elg ixqfwlrqv iru wkh 8( dqg 48( dxfwlrqv duh lqlwldoo| ehorz wkdw ri

wkh 3( dxfwlrq/ wkh| txlfno| ulvh deryh lw1 Khqfh/ iru D w|shv/ wkh lpsrvlwlrq ri

sulfh0suhihuhqfh uxohv grhv ohdg wr ohvv djjuhvvlyh elgglqj ryhu odujh sruwlrqv ri wkh
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grpdlq ri frvwv471 Vwloo/ dv wkhru| lqglfdwhv/ wkh pruh djjuhvvlyh elgglqj e| E w|shv

pruh wkdq frpshqvdwhv iru wklv ehkdylrudo fkdqjh rq wkh sduw ri D w|shv1 Vwloo qrwh/

krzhyhu/ wkdw ryhu d vljql�fdqw sruwlrq ri wkh grpdlq zkhuh zlqqlqj rffxuv/ wkh 8(

elg ixqfwlrq iru D w|shv lv ehorz wkdw ri D w|sh vxemhfwv lq wkh 3( dxfwlrq1

Wdeohv 7170718 Khuh

7171 Vxppdu|

Rxu uhsuhvhqwdwlrq dqg surfxuhphqw frvw uhvxowv duh vxppdul}hg lq Wdeoh 7191 Lq

wklv wdeoh/ d _soxv% lv sodfhg zkhuh/ zkhq frpsduhg wr wkh 3( dxfwlrq/ hlwkhu wkh

uhsuhvhqwdwlrq ri kljk frvw �upv ru wkh frvw h�hfwlyhqhvv ri dq dxfwlrq kdv lqfuhdvhg

dqg d _plqxv% zkhuh lw zdv ghfuhdvhg1

Wdeoh 719

Vxppdu| ri Uhsuhvhqwdwlrq ri Kljk Frvw Ilupv dqg Frvw H�hfwlyhqhvv

Uhvxowv

H{shulphqw Uhsuhvhqwdwlrq Frvw H�hfwlyhqhvv

8( . .

43( . 0

48( . 0

Dv zh fdq vhh iurp wklv wdeoh/ zkhq wkh 8( sulfh0suhihuhqfh lv xvhg/ erwk uhsuh0

vhqwdwlrq ri kljk frvw �upv dqg frvw h�hfwlyhqhvv duh hqkdqfhg zkhq frpsduhg wr wkh

qr0suhihuhqfh +3(, uxoh1 Iru wkh 43( dqg 48( uxohv/ krzhyhu/ zkloh uhsuhvhqwdwlrq

lv hqkdqfhg/ frvw h�hfwlyhqhvv lv qrw1

Dv zh qrwhg lq Vhfwlrq 615 wkh shufhqwdjh sulfh0suhihuhqfh dxfwlrqv zh udq duh qrw

rswlpdo dxfwlrqv1 Zh lqyhvwljdwh sulfh0suhihuhqfh dxfwlrqv ehfdxvh wkh| duh wkh rqhv

prvw iuhtxhqwo| xvhg1 Vwloo/ rqh pljkw dvn krz pxfk ehwwhu wkh jryhuqphqw pljkw eh
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li lw xvhg wkh rswlpdo dxfwlrq irup h{sodlqhg lq Vhfwlrq 6141 Wkhvh fdofxodwlrqv duh

suhvhqwhg lq Wdeoh 71:1

Dv zh vhh/ lq wkhru| wkh rswlpdo phfkdqlvp/ e| gh�qlwlrq/ jlyhv orzhu surfxuh0

phqw frvwv iru wkh jryhuqphqw wkdq grhv dq| sulfh0suhihuhqfh dxfwlrq1 Krzhyhu/ wkh

h{shulphqwdo sulfh0suhihuhqfh dxfwlrqv shuiruphg ehwwhu wkdq wkh rswlpdo phfkdqlvp

zrxog kdyh kdg lw ehhq lpsohphqwhg xvlqj wkh dfwxdo frvw uhdol}dwlrqv ri rxu h{shu0

lphqwdo dxfwlrqv1 Frpsduh wkh erwwrp wzr urzv ri Wdeoh 71:1 Iru h{dpsoh/ zkloh

wkh rswlpdo phfkdqlvp suhglfwv dq h{shfwhg surfxuhphqw frvw ri 458186 iru wkh uh0

dol}dwlrqv ri wkh 8( sulfh0suhihuhqfh jurxsv/ zkhq wkh 8( sulfh0suhihuhqfh uxoh zdv

xvhg lq rxu h{shulphqw wkh h{shfwhg surfxuhphqw frvw zdv 44<15<1 Wklv lv fohduo|

dwwulexwdeoh wr wkh xqghuelgglqj ri erwk w|shv ri vxemhfwv lq wklv jurxs1

Wdeoh 71:

Surfxuhphqw Frvw Frpsdulvrqv=

Rswlpdo Phfkdqlvp yv1 Sulfh Suhihuhqfh Uxohv

Surfxuhphqw Frvw 3( Jurxs 8( Jurxs 43( Jurxs 48( Jurxs

Wkhruhwlfdo

( Suhihuhqfh Uxoh 467146 466157 467183 469139

Rswlpdo Phfkdqlvp 46514< 46514< 46514< 46514<

Dfwxdo

( Suhihuhqfh Uxoh 454157 44<15< 456193 457174

Rswlpdo Phfkdqlvp� 4571<: 458186 45917< 45:1:3

� Wkh frvwv lq wklv urz duh wkh h{shfwhg surfxuhphqw frvwv wkdw zrxog

eh jhqhudwhg kdg zh xvhg wkh rswlpdo phfkdqlvp zlwk wkh dfwxdo frvw

uhdol}dwlrqv ri hdfk jurxs1

7181 Wkhru| dqg Ehkdylru

Wkh wkhru| ri dxfwlrqv pdnhv suhflvh suhglfwlrqv derxw wkh ehkdylru ri vxemhfwv1 Lq

wklv vhfwlrq zh dwwhpsw wr h{dplqh zkhwkhu wkh revhuyhg ehkdylru ri rxu vxemhfwv
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zdv frqvlvwhqw zlwk wkh suhglfwlrqv ri wkh wkhru|/ dqg li qrw/ lq zkdw gluhfwlrq glg

ghyldwlrqv rffxu1

Vlqfh wkh wkhru| ri dxfwlrqv pdnhv d suhglfwlrq derxw wkh elgv ri vxemhfwv frqgl0

wlrqdo rq dq| frvw gudzq/ rxu whvw ri wkh wkhru| zloo frqvlvw ri wkh uhjuhvvlrq

e
d
@ �. �e

s
+71<,

zkhuh e
d
lv wkh dfwxdo elg pdgh e| d vxemhfw zlwk d sduwlfxodu frvw gudz dqg e

s
lv wkh

wkhruhwlfdo suhglfwhg elg iru wkdw frvw1 Fohduo|/ li wkh wkhru| suhglfwv zhoo/ zh h{shfw

� @ 3 dqg � @ 4=

Wkh uhvxowv ri wkh uhjuhvvlrq uxq iru rxu irxu h{shulphqwv duh suhvhqwhg lq Wdeohv

71;d0e1

Wdeohv 71;d0e Khuh

Dv zh vhh lq Wdeohv 71;d0e/ wkh wkhru| zdv qrw vxssruwhg e| wkh uhjuhvvlrqv zh

udq1 Pruh suhflvho|/ iru doo h{shulphqwv wkh qxoo k|srwkhvlv wkdw � @ 3 dqg � @ 4 zdv

uhmhfwhg lq idyru ri wkh rqh0wdlo k|srwkhvlv wkdw � ? 3 dqg � A 4 dw wkh 8( ohyho ri

vljql�fdqfh1 Wkhvh uhvxowv lpso| wkdw lq qrw iroorzlqj wkh wkhru|/ elgghuv whqghg wr

xqghu elg uhodwlyh wr wkh suhglfwlrq ri wkh wkhru| iru prvw ri wkh grpdlq ri frvwv1

Wr looxvwudwh wklv srlqw/ frqvlghu Iljxuhv 718d0718g dqg 719d0719g zklfk vkrz wkh

hvwlpdwhg dfwxdo elg ixqfwlrqv xvhg e| rxu vxemhfwv mx{wdsrvhg wr wkh elg ixqfwlrqv

suhglfwhg e| wkh wkhru|1

Iljxuhv 7180719 Khuh

Dv zdv ghprqvwudwhg lq wkh uhjuhvvlrq uhvxowv ri wkh dfwxdo yhuvxv suhglfwhg elgv/

lq doo h{shulphqwv wkh dfwxdo elg ixqfwlrqv ri rxu vxemhfwv zhuh ehorz wkrvh suhglfwhg

e| wkh wkhru|1 Lq idfw/ wklv glyhujhqfh zdv juhdwhvw lq wkh orzhu uhjlrqv ri wkh frvw

grpdlq zkhuh wkhuh zdv wkh kljkhvw suredelolw| ri zlqqlqj iru dq| elgghu1 Khqfh/

wkhvh �jxuhv dovr looxvwudwh wkh idfw wkdw rxu elgghuv h{klelwhg d _xwlolw| ri zlqqlqj%
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qrw frqwdlqhg lq wkh wkhru| vlqfh wkh| whqghg wr vdful�fh vrph prqhwdu| vxusoxv lq

rughu wr lqfuhdvh wkhlu suredelolw| ri zlqqlqj481

7191 Ohduqlqj/ Shuirupdqfh/ dqg Wkhru|

Doo ri rxu dqdo|vlv ri wkh shuirupdqfh ri sulfh0suhihuhqfh dxfwlrqv kdv ehhq wlph0

djjuhjdwhg lq wkh vhqvh wkdw zh kdyh srrohg rxu revhuydwlrqv ryhu wlph wr fuhdwh rqh

odujh gdwd vhw1 Krzhyhu/ vlqfh rxu dxfwlrqv zhuh uxq iru 53 shulrgv/ lw lv orjlfdo wr

dvn zkhwkhu ehkdylru ryhu wkh odvw 43 shulrgv zdv gl�huhqw iurp ehkdylru ryhu wkh

�uvw 431 Lw fdq eh dujxhg wkdw rqfh vxemhfwv ohduq wkh vwudwhjlf vlwxdwlrq wkh| duh lq

wkh| pljkw fkdqjh wkhlu ehkdylru dqg wklv ehkdylrudo fkdqjh pljkw uhyhuvh rxu srolf|

suhvfulswlrqv1

Wr lqyhvwljdwh wklv srvvlelolw|/ zh glvdjjuhjdwhg vrph ri wkh fdofxodwlrqv pdgh

hduolhu dqg udq vrph ri wkh vdph uhjuhvvlrqv rq glvdjjuhjdwhg gdwd +gdwd wdnhq iurp

wkh �uvw whq dqg odvw whq shulrgv,1 Wkhvh uhfdofxodwlrqv duh suhvhqwhg lq Wdeohv 71<

dqg 71431

Lq wkhvh wdeohv zh suhvhqw wkh shuirupdqfh fkdudfwhulvwlfv ri rxu dxfwlrqv +Wdeoh

71<, ryhu wkh �uvw whq dqg odvw whq shulrgv ri wkh dxfwlrq dqg orrn wr vhh li wkh 8(

sulfh0suhihuhqfh uxoh vwloo rxw0shuirupv wkh rwkhu wkuhh uxohv1 Lq dgglwlrq/ zh orrn wr

vhh li wkhuh lv dq| jhqhudo whqghqf| iru ehkdylru wr fkdqjh ryhu wlph zklfk zrxog

lqglfdwh wkdw zlwk ohduqlqj rxu frvw h�hfwlyhqhvv uhvxowv pljkw glvdsshdu1

Wdeoh 71< Khuh

Dv zh fdq vhh iurp Wdeoh 71</ dv wlph jrhv rq lq wkhvh dxfwlrqv lw dsshduv wkdw

erwk D0W|shv dqg E0W|shv elg lq d pruh djjuhvvlyh pdqqhu1 Lq wkuhh ri wkh irxu h{0

shulphqwv +doo h{fhsw wkh 8( sulfh0suhihuhqfh uxoh dxfwlrq, dyhudjh sulfh idoov ehwzhhq

�D
�|�ih i Tih�4i?|@*�t|t �@�i ?L|i_ |��t R�|�*�|) Lu ��??�?}� T�i?L4i?L?� 6Lh i @4T*ic �L c
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wkh �uvw dqg odvw whq urxqgv dv grhv wkh dyhudjh sur�w shu xqlw +l1h1 wkh pdun0xs ri

elgv ryhu frvwv,1 Iru h{dpsoh/ zkloh E0W|sh vxemhfwv lq wkh 48( sulfh0suhihuhqfh dxf0

wlrq h{shulphqw whqghg wr elg/ rq dyhudjh/ ;18 xqlwv deryh wkhlu frvw lq wkh �uvw whq

urxqgv ri wkhlu h{shulphqw/ wklv pdun0xs idoov wr 7185 ryhu wkh odvw whq urxqgv1 Wkh

rqo| vxemhfwv iru zklfk wklv idfw zdv qrw wuxh zhuh wkh E0W|shv lq wkh 3( h{shulphqw1

Dv zdv wuxh ri rxu djjuhjdwh dqdo|vlv/ li zh duh wr surshuo| frpsduh wkh jryhuq0

phqw frvw ri sxufkdvlqj dfurvv sulfh0suhihuhqfh uxohv/ zh pxvw �qg d zd| wr krog

frvw frqvwdqw dqg dwwulexwh gl�huhqfhv lq wkh frvw ri sxufkdvlqj wr gl�huhqfhv rqo| lq

elgglqj ehkdylru1 Wklv lv zkdw zh glg lq Wdeoh 716 iru rxu djjuhjdwh gdwd dqg zkdw

zh uhshdw khuh lq Wdeoh 7143d dqg 7143e lq d wlph0glvdjjuhjdwhg idvklrq1

Wdeoh 7143d0e Khuh

Wkh lqwhuhvwlqj wklqj derxw wkhvh wdeohv lv wkh idfw wkdw zkhq zh pryh iurp

wkh �uvw wr wkh odvw whq urxqgv zh suhvhuyh rxu edvlf srolf| frqfoxvlrq wkdw wkh 8(

sulfh0suhihuhqfh dxfwlrq lv ehvw dprqj wkh fodvv ri irxu sulfh0suhihuhqfh uxohv h{soruhg

khuh1 +Qrwh wkdw wkh hqwu| lq wkh 8( froxpq lv wkh orzhvw lq hdfk urz ri wkh pdwul{

lqglfdwlqj wkdw xvlqj wkh frvw uhdol}dwlrqv iurp dq| h{shulphqw/ wkh sxufkdvlqj frvw ri

wkh oderudwru| jryhuqphqw zrxog kdyh ehhq orzhvw li wkh 8( uxoh zdv xvhg1 Wklv zdv

wuxh lq erwk wkh �uvw dqg odvw whq urxqgv,1 Ixuwkhupruh/ lq frpsdulqj Wdeoh 7143d wr

7143e +prylqj iurp wkh �uvw wr wkh odvw whq urxqgv, zh vhh wkdw wkh sxufkdvlqj frvw ri

rxu oderudwru| jryhuqphqw ghfuhdvhv lq 45 ri wkh 49 fhoo frpsdulvrqv lqglfdwlqj rqfh

pruh d vkliw wrzdug pruh djjuhvvlyh elgglqj lq wkh odvw whq dv rssrvhg wr wkh �uvw wzr

urxqgv ri rxu h{shulphqwv1 Wkhvh frpsdulvrqv whqgv wr lqglfdwh wkdw h{shulhqfh zrxog

qrw eh uhvsrqvleoh iru dq dowhudwlrq ri rxu edvlf srolf| frqfoxvlrq wkdw d�updwlyh

dfwlrq sulfh0suhihuhqfh dxfwlrqv duh frvw h�hfwlyh1

Wr jhw d ehwwhu lghd ri krz wkh frvw ri sxufkdvlqj ehkdyhv ryhu wlph frqvlghu

Iljxuh 71: zklfk suhvhqwv wkh dfwxdo frvw ri sxufkdvlqj ryhu wkh �uvw dqg odvw whq

urxqgv ri rxu h{shulphqw1 Lq idfw/ wklv gldjudp sorwv wkh frvwv sruwud|hg rq wkh

gldjrqdov ri Wdeohv 7143d dqg 7143e1 Dv rqh fdq vhh/ wkh uhdol}hg frvw ri sxufkdvlqj
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ihoo gxulqj wkh odvw 43 urxqgv ri wkh h{shulphqw iru doo sulfh0suhihuhqfh uxohv h{fhsw

wkh 8( uxoh zkhuh lw urvh plqlpdoo|1 Krzhyhu/ qrwh wkdw iru erwk wkh �uvw dqg odvw

whq urxqgv ri wkh h{shulphqw/ wkh 8( sulfh0suhihuhqfh uxoh r�huhg d orzhvw frvw ri

sxufkdvlqj wkdq dq| rwkhu sulfh0suhihuhqfh uxoh whvwhg1

Iljxuh 71: Khuh

Zkloh wkh irfxv ri rxu dqdo|vlv lq wklv vhfwlrq kdv ehhq wr dvn zkhwkhu gl�huhqw

sulfh0suhihuhqfh dxfwlrqv shuirup gl�huhqwo| dv vxemhfwv ohduq pruh derxw wkh dxf0

wlrqv wkh| duh ixqfwlrqlqj lq/ zh pljkw dovr eh lqwhuhvwhg lq zkhwkhu wkh| pruh forvho|

dssur{lpdwh wkh ehkdylru suhglfwhg e| wkh wkhru| dv wlph surjuhvvhv1 Wr lqyhvwljdwh

wklv txhvwlrq zh uh0hvwlpdwhg wkh xqwuxqfdwhg elg ixqfwlrqv ri rxu vxemhfwv lq d glvdj0

juhjdwhg pdqqhu uxqqlqj rqh uhjuhvvlrq rq wkh �uvw whq dqg rqh rq wkh odvw whq urxqgv

iru hdfk dxfwlrq dqg hdfk w|sh ri elgghu1 Wkh uhvxowv duh vxppdul}hg lq Iljxuhv 71;d

dqg 71;e/ dqg wkh uhjuhvvlrq uhvxowv duh suhvhqwhg lq Wdeoh 7144d dqg 7144e1

Iljxuhv 71;d dqg 71;e Khuh

Wdeohv 7144d dqg 7144e Khuh

Dv zh fdq vhh iurp Iljxuh 71;/ wkhuh lv qr gl�huhqfh ehwzhhq wkh elg ixqfwlrqv

hpsor|hg e| vxemhfwv lq wkh �uvw whq yhuvxv wkh odvw whq urxqgv ri rxu h{shulphqw1

D� �L?U*�t�L?t

Lq wklv sdshu zh kdyh ghprqvwudwhg wkdw wkh xvh ri d�updwlyh dfwlrq surjudpv qhhg

qrw irufh srolf| pdnhuv wr kdyh wr fkrrvh ehwzhhq wkh ehqh�wv ri plqrulw| uhsuhvhq0

wdwlrq dqg frvw h�hfwlyhqhvv1 Lq fhuwdlq flufxpvwdqfhv/ vxfk dv wkh sulfh0suhihuhqfh

dxfwlrqv lqyhvwljdwhg khuh/ erwk plqrulw| uhsuhvhqwdwlrq dqg frvw h�hfwlyhqhvv fdq eh

hqkdqfh vlpxowdqhrxvo| li wkh surshu sulfh0suhihuhqfh uxoh lv xvhg1 Wklv uhvxow vhhpv

urexvw wr ohduqlqj rq wkh sduw ri elgghuv lq wkh vhqvh wkdw diwhu vxemhfwv kdyh h{shul0

hqfh zlwk elgglqj lq vxfk dxfwlrqv +l1h1 diwhu wkh �uvw whq urxqgv ri dq| h{shulphqw,

wkh dxfwlrqv uxq xvlqj d 8( sulfh0suhihuhqfh uxoh frqwlqxh wr rxwshuirup wkrvh lq
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zklfk qr suhihuhqfh lv jlyhq dqg lq jhqhudo elgghuv elg pruh djjuhvvlyho| +forvhu wr

wkhlu frvw, dv wkh dxfwlrq surjuhvvhv1

Rxu uhvxowv gr udlvh d qrwh ri fdxwlrq/ krzhyhu/ vlqfh li wkh jryhuqphqw idlov wr

xvh wkh rswlpdo sulfh0suhihuhqfh uxoh/ lw frxog lqfuhdvh lwv frvw ri sxufkdvlqj dqg

khqfh idlo wr uhds wkh ehqh�wv wkdw vxfk sulfh0suhihuhqfh uxohv r�hu1 PfDihh dqg

PfPlooldq +4<;<, r�hu d urxjk uxoh ri wkxpe wr khos ghflvlrq pdnhuv fkrrvh wkh

fruuhfw suhihuhqfh uxoh +zkhq frvwv duh gudzq iurp xqlirup glvwulexwlrqv, zklfk lv

wr wdnh rqh0wklug wkh gl�huhqfh lq wkh phdq frvw gl�huhqfh ehwzhhq wkh wzr w|shv ri

�upv +l1h1 wkh shufhqwdjh gl�huhqfh lq wkhlu phdqv,1 Lq rxu h{shulphqwv wkhlu uxoh

vxjjhvwv d 616( suhihuhqfh zklfk lv forvh wr wkh 8( uxoh zklfk suryhg wr eh ehvw

dprqj rxu olplwhg vhw ri irxu uxohv1
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Uhihuhqfhv

D|uhv/ Ldq dqg Fudpwrq/ Shwhu/ _Sxuvxlqj Gh�flw Uhgxfwlrq Wkurxjk Glyhuvlw|=
Krz D�updwlyh Dfwlrq dw wkh IFF Lqfuhdvhg Dxfwlrq Frpshwlwlrq%/ Vwdqirug
Odz Uhylhz/ +iruwkfrplqj 4<<9,1

Exorz/ Mhuhp| dqg Urehuwv/ Mrkq/ _Wkh Vlpsoh Hfrqrplfv ri Rswlpdo Dxfwlrqv%/
Mrxuqdo ri Srolwlfdo Hfrqrp|/ Yro1 <:/ 4<<6

Fr{/ Mdphv F1/ Yhuqrq O1 Vplwk dqg Mdphv P1 Zdonhu +4<;;, _Wkhru| dqg Lqglylg0
xdo Ehkdylru ri Iluvw Sulfh Dxfwlrqv%/ Mrxuqdo ri Ulvn dqg Xqfhuwdlqw|/ Pdufk
4<;;

Fohjj U1 hg1/ Udfldo Suhihuhqfh lq Jryhuqphqw Frqwudfwlqj/ Qdwlrqdo Ohjdo Fhqwhu
iru wkh Sxeolf Lqwhuhvw/ Zdvklqjwrq G1F1/ +4<<6,

Mrugdq/ G1 +4<:;, _Lq0Vwdwh Suhihuhqfhv lq Sxeolf Frqwudfwlqj= Vwdwh*v Uljkwv yv1
Hfrqrplf Vhfwlrqdolvp%/ Xqlyhuvlw| ri Frorudgr Odz Uhylhz/ Yro1 7< ss1 5380
564

Nroprjrury/ D1 dqg Irplq/ V1/ Lqwurgxfwru| Uhdo Dqdo|vlv/ Gryhu Suhvv/ Qhz \run
+4<:8,1

OdQrxh/ J1 Plqrulw| Surjudpv dqg Glvsdulw| Vwxglhv/ Qdwlrqdo Ohdjxh ri Flwlhv/
Zdvklqjwrq G1F1/ +4<<7,

Orzlqjhu/ W1 _Glvfulplqdwlrq lq Jryhuqphqw Surfxuhphqw ri Iruhljq Jrrgv lq wkh
X1V1 dqg Zhvwhuq Hxursh%/ Vrxwkhuq Hfrqrplf Mrxuqdo/ Yro1 75/ ss17840793/
+4<:9,

Pdvnlq/ Hulf dqg Mrkq J1 Uloh| +4<<8, _Dv|pphwulf Dxfwlrqv%/ plphr / X1F1O1D1/
Mxqh 4<<8

PfDihh/ U1 Suhvwrq dqg Mrkq PfPloodq +4<;:, _Dxfwlrqv dqg Elgglqj%/ Mrxuqdo ri
Hfrqrplf Olwhudwxuh/ Yro1 58/ ss1 9<<0:6;

PfDihh/ U1 Suhvwrq dqg Mrkq PfPloodq +4<;<, _Jryhuqphqw Surfxuhphqw dqg Lq0
whuqdwlrqdo Wudgh%/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ Yro1 59/ ss1 5<4063;

P|huvrq/ Urjhu +4<;4, _Rswlpdo Dxfwlrq Ghvljq%/ Pdwkhpdwlfv ri Rshudwlrqv Uh0
vhdufk/ Yro1 9/ ss1/ 8;0:61

Qdwlrqdo Dvvrfldwlrq ri Vwdwh Sxufkdvlqj R�fldov/ _Vwdwh dqg Orfdo Jryhuqphqw
Sxufkdvlqj%/ Irxuwk Hglwlrq/ Qdwlrqdo Dvvrfldwlrq ri Vwdwh Sxufkdvlqj R�fldov/
Oh{lqjwrq/ Nhqwxfn|/ 4<<7

Uhvxowv= 4<<6 Surfxuhphqw Sudfwlfhv/ Qdwlrqdo Lqvwlwxwh ri Jryhuqphqw Sxufkdvlqj/
Uhvwrq Ylujlqld +4<<7,
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Uloh|/ Mrkq dqg Ol/ K1 _ELGFRPS5��D Iuhhzduh Surjudp wr FRPSxwh Htxlole0
ulxp Elgv dqg FRPSduh H{shfwhg Uhyhqxh% Plphr/ X1F1O1D1 +4<<6,1

Vfkrwwhu/ Dqguhz +4<<8, _Sulfh Suhihuhqfh Surfxuhphqw Dxfwlrqv= Edfnjurxqg dqg
Phwkrgrorj|%/ Qhz \run Xqlyhuvlw|/ plphr1

Vfkrwwhu/ D1 dqg Zhljhow/ Z1/ _Dv|pphwulf Wrxuqdphqwv/ Htxdo Rssruwxqlw| Odzv/
dqg D�updwlyh Dfwlrq= Vrph H{shulphqwdo Uhvxowv%/ Txduwhuo| Mrxuqdo ri
Hfrqrplfv/ Pd| 4<<5/ ss1 844086<1

66



Wdeoh 715
Ghvfulswlyh Uhvxowv ri Sulfh Suhihuhqfh Dxfwlrqv

Dxfwlrq W|sh 3( 8( 43( 48(
Zlqqhuv
D0W|shv
E0W|shv

45
;:

55
:;

5;
85

76
8:

W|sh D Zlq ( 4514( 5513( 6813( 7613(
Wkhruhwlfdo W|sh D Zlq( 4<14( 571<( 5<1;( 691<(
Zlqv e| Suhihuhqfh 43 4< 56
Dyj1 Frvw Zlqqhuv
D0W|shv
E0W|shv

44:14:
4461;5

45319;
444177

45:197
445195

4561:7
4451::

Dyj1 Elg Zlqqhuv
D0W|shv
E0W|shv

457175
4531;3

4591<8
44:146

467147
44:1<5

464189
44<135

Kljkhvw Frvw Zlqqhu
D*v0458
E*v0484

D*v0484
E*v0488

D*v0493
E*v0477

D*v047;
E*v0479

Dyj1 Sur�w Shu Xqlw
D0W|shv
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Figure 4.1a:  Cost Realizations (Type A)
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Figure 4.1b:  Cost Realizations (Type B)
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Figure 5.1c:  Cumulative Cost Realizations (Type A)
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Figure 5.1d:  Cumulative Cost Realizations (Type B)
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