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Devwudfw

Hohfwulflw| uhvwuxfwxulqj r�huv wkh srwhqwldo iru pruh h�flhqw surgxfwlrq dqg

lqyhvwphqw/ exw pd| fuhdwh wkh rssruwxqlw| iru surgxfhuv wr h{huflvh pdunhw srzhu1

Roljrsrolvwv pd| fdxvh ghdgzhljkw orvv lq zkrohvdoh hohfwulflw| pdunhwv/ hyhq zkhq

ghpdqg lv shuihfwo| lqhodvwlf/ e| lqgxflqj furvv0�up surgxfwlrq lqh�flhqflhv1 Wklv

vwxg| hvwlpdwhv wkh hqylurqphqwdo lpsolfdwlrqv ri surgxfwlrq lqh�flhqflhv dwwulexwhg

wr pdunhw srzhu lq wkh Shqqv|oydqld/ Qhz Mhuvh|/ dqg Pdu|odqg hohfwulflw| pdunhw1

Dlu srooxwlrq ihoo vxevwdqwldoo| gxulqj 4<<</ wkh |hdu lq zklfk erwk hohfwulflw| uh0

vwuxfwxulqj dqg qhz hqylurqphqwdo uhjxodwlrq wrrn h�hfw1 L phdvxuh surgxfwlrq

lqh�flhqflhv e| frpsdulqj revhuyhg ehkdylru zlwk hvwlpdwhv ri surgxfwlrq lq d

frpshwlwlyh pdunhw1 Gxulqj wkh shulrg vwxglhg/ dfwxdo surgxfwlrq frvwv/ lqfoxglqj

dedwhphqw frvwv/ h{fhhghg frpshwlwlyh hvwlpdwhv e| ;(1 Hvwlpdwhv ri frpshwlwlyh

surgxfwlrq/ zklfk dffrxqw iru qhz hqylurqphqwdo uhjxodwlrq/ h{sodlq rqo| 93( ri

wkh revhuyhg srooxwlrq uhgxfwlrqv1 Wkh uhpdlqlqj 73( fdq eh dwwulexwhg wr �upv

h{huflvlqj pdunhw srzhu1 Jlyhq roljrsro| ehkdylru lq surgxfw pdunhwv/ L glvfxvv wkh

frqglwlrqv xqghu zklfk hqylurqphqwdo srolf| pdnhuv lpsuryh zhoiduh zlwk shuplw

v|vwhpv lq frpsdulvrq wr srooxwlrq wd{hv1

MHO Fodvvl�fdwlrq= K56/ O44/ O<7

�Sk1G1 Fdqglgdwh/ Ghsduwphqw ri Hfrqrplfv/ X1F1 Ehunhoh| dqg Xqlyhuvlw| ri Fdoliruqld Hqhuj| Lq0

vwlwxwh1 h0pdlo= pdqvxuChfrq1ehunhoh|1hgx1 L wkdqn Dodq Dxhuedfk/ Shwhu Ehufn/ Vhyhulq Eruhqvwhlq/

Mlp Exvkqhoo/ Vwhskhq Kroodqg/ Dyly Qhyr/ Vwhyh Sxoohu/ Fhohvwh Vdudyld/ dqg Fdwkhulqh Zroiudp iru

xvhixo frpphqwv/ dqg wkh Fdoliruqld Sxeolf Xwlolwlhv Frpplvvlrq dqg wkh Xqlyhuvlw| ri Fdoliruqld Hqhuj|

Lqvwlwxwh iru �qdqfldo vxssruw1
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4D qxpehu ri vwxglhv �qg wkh h{huflvh ri pdunhw srzhu lq Hqjodqg +Zrodn dqg Sdwulfn/ 4<<:> Zroiudp/

4<<;> Zroiudp/ 4<<<,/ Fdoliruqld +Eruhqvwhlq/ Exvkqhoo/ dqg Zrodn/ 5334> Sxoohu/ 5334> dqg Mrvnrz dqg

Ndkq/ 5334,/ SMP +Pdqvxu/ 5334> PPX/ 5334,> dqg Qhz Hqjodqg +Exvkqhoo dqg Vdudyld/ 5334,1 Frq0

vxphuv duh vhqvlwlyh wr hohfwulflw| sulfhv +Exvkqhoo dqg Pdqvxu/ 5334,1 Krzhyhu/ wkh uhjxodwru| vwuxfwxuh

ri hohfwulflw| uhwdlo pdunhwv kdv nhsw wkh udwh wkdw frqvxphuv sd| pruh ru ohvv frqvwdqw1 Ixuwkhupruh/

ihz frqvxphuv revhuyh ru duh uhzdughg iru uhvsrqglqj wr wkh uhdo0wlph sulfh ri hohfwulflw|1 Wkh ghulyhg

ghpdqg iru zkrohvdoh hohfwulflw| lv doprvw frpsohwho| lqhodvwlf ehfdxvh xwlolwlhv duh pdqgdwhg wr surylgh

fxvwrphuv zlwk srzhu dw dq| frvw1
5Hdfk �up surgxfhv lq d frvw0plqlpl}lqj pdqqhu/ exw grplqdqw �upv rswlpl}h e| surgxflqj zkhuh

pdujlqdo frvwv htxdo pdujlqdo uhyhqxh1 Wklv ohdgv wr furvv0�up surgxfwlrq lqh�flhqflhv1
6Wkh vwuxfwxuh ri wkh Fdoliruqld hohfwulflw| pdunhw vxjjhvwv/ iru h{dpsoh/ wkdw pdunhw srzhu pd|

lqfuhdvh srooxwlrq zkloh wkh SMP pdunhw lv vwuxfwxuhg vxfk wkdw srooxwlrq zloo olnho| ghfuhdvh1 Vhfwlrq 517

hoderudwhv rq wklv srlqw1
7L xvh wkh whup _surgxfw pdunhw% wr glvwlqjxvk pdunhwv wkdw surgxfh jrrgv +dqg srooxwh lq wkh surfhvv,

dv rssrvhg wr d pdunhw/ olnh d shuplw pdunhw/ zkhuh �upv wudgh surshuw| uljkwv1
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8Dqqxdo vxoixu glr{lgh +VR5, dqg fduerq glr{lgh +FR5, hplvvlrqv zhuh uhgxfhg e| 46 dqg 45 shufhqw/

uhvshfwlyho|/ wkh odujhvw uhgxfwlrqv lq wkh 4<<3v1 Dqqxdo qlwurjhq r{lghv +QR
{
, hplvvlrqv zhuh uhgxfhg

e| 4: shufhqw/ vhfrqg rqo| wr d 55 shufhqw uhgxfwlrq lq 4<<61 Dqqxdo hplvvlrqv iru SD/ QM/ PG/ dqg

GH zhuh djjuhjdwhg iurp wkh Hqhuj| Lqirupdwlrq Djhqf|*v Hohfwulf Srzhu Dqqxdo1 Doo wdeohv dqg �jxuhv

pd| eh irxqg lq Vhfwlrq :1
9Lq dgglwlrq wr pdunhw srzhu/ lqh�flhqflhv frxog dovr eh fdxvhg e| qrq0vwudwhjlf �up ehkdylru +h1j1/

plvxqghuvwdqglqj pdujlqdo frvwv, ru e| wkh pdunhw pdnhu/ SMP +h1j1/ �dzv lq wkh sulflqj dojrulwkp,1

Krzhyhu/ vhfwlrq 716 surylghv hpslulfdo hylghqfh vxssruwlqj wkh k|srwkhvlv wkdw wkhvh lqh�flhqflhv gr

vwhp iurp wkh vwudwhjlf ehkdylru ri �upv1 Qrwh wkdw wkh hqylurqphqwdo lpsdfwv ri uhvwuxfwxulqj krog

uhjdugohvv ri zk| wkh surgxfwlrq h�flhqflhv rffxuuhg1
:Zroiudp +4<<<,/ Eruhqvwhlq/ Exvkqhoo/ dqg Zrodn +5334,/ Mrvnrz dqg Ndkq +5334,/ Pdqvxu +5334,/

dqg Exvkqhoo dqg Vdudyld +5334, xvh wklv phwkrg lq phdvxulqj pdunhw srzhu lq hohfwulflw| pdunhwv1
;Wkh olwhudwxuh kdv irfxvhg rq gluhfw phdvxuhv ri sulfh0frvw pdujlqv1 \hduv ri uhjxodwru| khdulqjv kdyh

uhvxowhg lq dffxudwh phdvxuhv ri pdujlqdo frvwv ri surgxfwlrq1 Ljqrulqj lqwhuwhpsrudo frqvwudlqwv zkhq

phdvxulqj frpshwlwlyh sulfhv pd| ohdg wr sduwldoo| r�vhwwlqj eldvhv1 Eruhqvwhlq/ Exvkqhoo/ dqg Zrodn

+5334, xvh wklv whfkqltxh wr hvwlpdwh zhoiduh lpsolfdwlrqv lq wkh Fdoliruqld hohfwulflw| pdunhw1
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<Uhjxodwhg xwlolwlhv dqg lqghshqghqw surgxfhuv lqyroyhg lq wkh jhqhudwlrq/ wudqvplvvlrq/ dqg glvwul0

exwlrq ri hohfwulflw| frpsulvh wkh SMP Lqwhufrqqhfwlrq/ OOF1 Wkh zkroh ri Qhz Mhuvh|/ Ghozduh dqg

wkh Glvwulfw ri Froxpeld/ wkh pdmrulw| ri Shqqv|oydqld dqg Pdu|odqg/ dqg sduw ri Ylujlqld frpsulvh wkh

pdunhw*v uhjxodwru| erxqgv1
43Wkhvh sodqwv kdyh d fdsdflw| ri 68 JZ lq d v|vwhp dyhudjlqj 63 JZ ghpdqg1
44Wkh dprxqw ri ghpdqg phw rq wkh vsrw pdunhw lv uhsruwhg lq PPX +5333,1 Wkh 63 shufhqw ri ghpdqg

phw e| elodwhudo frqwudfwv zdv dq hvwlpdwh e| Mrh Erzulqj ri wkh PPX lq d shuvrqdo frppxqlfdwlrq1
45Xwlolwlhv vrog rqo| rqh sodqw dqg uhwluhg qrqh iurp 4<<; wkurxjk Rfwrehu 4<<<1 Hglvrq Plvvlrq P)W

erxjkw Krphu Flw| iurp ShqHohf lq Pdufk 4<<<1 Vlwkh erxjkw 54 sodqwv lq Qryhpehu ri 4<<< iurp

ShqHohf +<,/ QM Fhqwudo +7,/ dqg PhwHg +;,1 Vxqexu| vhsdudwhg iurp SSO dovr lq Qryhpehu1 JSX

Qxfohdu vrog Wkuhh Ploh Lvodqg wr DphuJhq lq Ghfhpehu1 Ohvv wkdq :33 PZ zhuh exlow dw wklv wlph e|

xwlolwlhv dqg qrq0xwlolwlhv1 Lq Dxjxvw 4<<</ DHV vwduwhg d 533 PZ sodqw lq Fxpehuodqg/ PG1 Qrq0xwlolw|

jhqhudwruv lq Shqqv|oydqld/ Qhz Mhuvh|/ Pdu|odqg/ dqg Ylujlqld exlow 7;4 PZ ri fdsdflw|/ derxw kdoi ri

zklfk zhuh dydlodeoh e| Dsulo 4<<< +HLD irup ;93 d/e,1
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46SMP dffrpprgdwhv wudqvplvvlrq frqvwudlqwv e| xvlqj zkdw lv nqrzq dv _qrgdo% sulflqj +Vfkzhssh/

Fdudpdqlv/ Wderuv/ dqg Erkq/ 4<;;,1 Hdfk ri wkh ryhu 5333 qrghv lv d srlqw ri hqhuj| vxsso|/ ghpdqg/

ru wudqvplvvlrq1
47Wkh lqfhqwlyhv ri sxeolfo|0rzqhg xwlolwlhv pd| eh xqfohdu hyhq iru qhw vhoolqj �upv1 Qhw ex|huv fdq

h{huflvh prqrsvrq| srzhu e| rshudwlqj xqlwv zlwk frvwv deryh wkh pdunhw sulfh/ uhgxflqj qhw sxufkdvhv

dqg orzhulqj zkrohvdoh sulfhv1 Krzhyhu/ uhjxodwhg �upv duh xqolnho| wr eh uhzdughg e| wklv ehkdylru1

<
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48Shqqv|oydqld Hohfwulf +Shqhohf, kdv 47( ri wkh jhqhudwlrq pdunhw dqg 8( ri wkh ghpdqg/ vxjjhvwlqj

wkdw lw kdg lqfhqwlyhv wr h{huflvh pdunhw srzhu1 Krzhyhu/ lwv sduhqw frpsdq| JSX Lqf1/ zklfk lqfoxghv

Mhuvh| Fhqwudo/ Phwursrolwdq Hglvrq/ dqg JSX qxfohdu/ kdv 53( vkduhv ri erwk jhqhudwlrq dqg ghpdqg1

Ixuwkhupruh/ ShqHohf zdv lq wkh surfhvv ri vhoolqj d odujh sruwlrq ri lwv fdsdflw| wr Vlwkh gxulqj wklv

shulrg dqg glg qrw dfwlyho| sduwlflsdwh lq elgglqj _pdunhw0edvhg% r�huv1
49SMP pdvnv �up dqg xqlw lghqwlwlhv lq wkh sxeolfo| dydlodeoh elgglqj gdwd1 Krzhyhu/ wkh �up ohyho

frghv duh hdvlo| ghflskhuhg1 Dffruglqj wr Wkh Zdoo Vwuhhw Mrxuqdo/ Dxjxvw 7/ 4<<<= _Dq dqdo|vlv ri

wudglqj gdwd iurp wkdw gd| vkrzv wkdw +SHFR dqg SSO, pdgh wkh prvw ri vwhdp| frqglwlrqv 1111 Zkdw

SHFR dqg SSO glg zdv r�hu pxfk ri wkhlu rxwsxw dw orz sulfhv vr wkdw wkh pdmrulw| ri wkhlu sodqwv zrxog

eh fdoohg lqwr vhuylfh1 Exw nqrzlqj ghpdqg zdv vr kljk/ wkh| r�huhg srzhu iurp wkhlu wlqlhvw sodqwv dw

ydvwo| kljkhu elgv/ lq d zd| wkdw riwhq vhw wkh shdn sulfh iru d qxpehu ri krxuv1%
4:L dvvxph wkdw dq lqglylgxdo �up zloo dfklhyh d jlyhq ohyho ri rxwsxw e| plqlpl}lqj lwv rzq surgxfwlrq

frvwv1 Krzhyhu/ lq djjuhjdwh/ �upv lq lpshuihfw pdunhwv gr qrw surgxfh wkh ryhudoo rxwsxw ohyho xvlqj

wkh ohdvw frvwo| whfkqrorj|1 Qrwh �upv fdq srwhqwldoo| h{huflvh pdunhw srzhu zlwkrxw fdxvlqj zhoiduh

orvvhv> li doo �upv xqlirupo| lqfuhdvh elgv/ wkh rswlpdo rughu ri surgxfwlrq zloo qrw eh glvwruwhg1 Krzhyhu/

dv orqj dv �upv kdyh dv|pphwulf frvwv ru vwudwhjlhv/ surgxfwlrq lqh�flhqflhv zloo rffxu +Eruhqvwhlq dqg

Iduuhoo/ 5333,1 Ixuwkhupruh/ dq lqglylgxdo roljrsrolvw zloo qrw qhfhvvdulo| surgxfh ohvv wkdq lw zrxog kdyh

lq d shuihfwo| frpshwlwlyh pdunhw1 Ohylq +4<;7, qrwhv wkdw/ lq dq roljrsro| zlwk dv|pphwulf frvwv/ vrph

surgxfhuv pd| lqfuhdvh surgxfwlrq uhodwlyh wr frpshwlwlyh ohyhov1
4;Hyhq lq 4<<;/ �upv frxog kdyh h{huflvhg pdunhw srzhu xvlqj wklv odwwhu whfkqltxh1 Krzhyhu/ wkh

delolw| wr pryh sulfhv zdv olplwhg vlqfh wkh sulfhv zhuh ghwhuplqhg edvhg rq pdujlqdo frvw elgv1 Hqdeolqj

�upv wr xvh elgv dqg txdqwlw| lqvwuxphqwv pd| kdyh idflolwdwhg h{huflvlqj pdunhw srzhu wr wkh ghjuhh wkdw

frqvwudlqwv/ vxfk dv uhjxodwru| vxuyhloodqfh/ zhuh flufxpyhqwhg1 Lq dgglwlrq/ wkhvh klvwrulfdoo| uhjxodwhg

xwlolwlhv pd| kdyh xqghujrqh d ohduqlqj surfhvv derxw krz wr h{huflvh pdunhw srzhu1

L
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4<Xqolnh prvw pdunhwv zkhuh h{fhvv ghpdqg vhqgv d vljqdo wr udlvh sulfh/ dq hohfwulflw| pdunhw*v hqwluh

v|vwhp froodsvhv1 Rshudwruv pxvw uhvruw wr wdfwlfv/ vxfk dv uroolqj eodfnrxwv/ wr suhyhqw wklv iurp rffxuulqj1
53PPX +5334, edvhv wkhvh sulfh0frvw pdujlq hvwlpdwhv rq wkh elg dqg pdujlqdo frvw ri wkh xqlw wkdw
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vhwv wkh sulfh lq dq| krxu +pdunhw uxohv uhtxluh wkh sulfh htxdo vrph hqhuj| elg,1 Wklv ljqruhv �upv

h{huflvlqj pdunhw srzhu e| dowhulqj wkh rughu ri surgxfwlrq dqg zloo xqghuvwdwh hvwlpdwhv1 Lq dqrwkhu

vwxg| ri wkh SMP pdunhw/ Eruhqvwhlq/ Exvkqhoo/ dqg Nqlwwho +4<<:, vlpxodwh Frxuqrw htxloleuld1 Wkh| �qg

vxevwdqwldo sulfh0frvw pdujlqv deryh prghudwh ghpdqg ohyhov +dssur{lpdwho| 6: JZ,1 Mrvnrz +4<<:, xvhv

Khu�qgdko0Kluvfkpdq Lqglfhv wr h{dplqh wkh sursrvhg Edowlpruh Jdv ) Hohfwulf dqg SHSFR phujhu1
54Lpsdfwv uhvxow iurp lpsuryhg surgxfwlrq h�flhqf|/ rswlpdo lqyhvwphqw lq whfkqrorjlhv/ lqfuhdvhg

ghpdqg uhvxowlqj iurp orzhu sulfhv/ dqg �up uhvsrqvlyhqhvv wr lqfhqwlyh0edvhg hqylurqphqwdo uhjxodwlrq1

Exuwudz/ Sdophu/ dqg Khlqw}hopdq +5333, uhylhz wkh vwdwh ri wkh olwhudwxuh rq hqylurqphqwdo lpsdfwv ri

hohfwulflw| uhvwuxfwxulqj1
55Wklv zloo fohduo| eh wkh fdvh iru odujh glvwruwlrqv lq ghpdqg iru lqsxwv1 E| wkh hqyhorsh wkhruhp/

wkhuh zloo eh qr �uvw rughu h�hfw rq h�flhqw lqsxw pdunhwv1 Krzhyhu/ d suhylrxvo| glvwruwhg lqsxw pdunhw/

vxfk dv d wd{hg oderu pdunhw/ zloo lqfuhdvh wkh dprxqw ri ghdgzhljkw orvv dvvrfldwhg zlwk pdunhw srzhu

lq d surgxfw pdunhw +Eurzqlqj/ 4<<:,1 Vlploduo|/ pdunhwv wkdw duh uhjxodwru| frqvwuxfwv/ vxfk dv shuplw

pdunhwv/ pd| lqlwldoo| eh vxerswlpdoo| vhw dqg olnho| fdqqrw rswlpdoo| uhvsrqg wr pdunhw vkrfnv1
56Vhh Fursshu dqg Rdwhv +4<<5, ru Kdqoh|/ Vkrjuhq/ dqg Zklwh +4<<:, iru dq ryhuylhz ri wklv olwhudwxuh1

Vhplqdo zrunv lqfoxgh Sljrx +4<6;, rq rewdlqlqj wkh �uvw0ehvw e| wd{lqj wkh h{whuqdolw| dqg Furfnhu +4<99,

rq hvwdeolvklqj d wudgdeoh hplvvlrq shuplw pdunhw wr rewdlq wkh rswlpdo rxwfrph1

4
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57Wkhvh �qglqjv vxjjhvw wkdw vlpxodwlrqv dvvxplqj h�flhqw ehkdylru pd| eh plvohdglqj/ hvshfldoo| lq

d uhjxodwhg pdunhw1
58Rdwhv dqg Vwudvvpdqq +4<;7, vxjjhvw wkdw ljqrulqj pdunhw vwuxfwxuh zloo olnho| ohdg wr vpdoo lqh�0

flhqflhv zkhq ghwhuplqlqj srooxwlrq uhjxodwlrq1 Fursshu dqg Rdwhv +4<<5, qrwh wkdw lq dq hfrqrplfdoo|

uhjxodwhg pdunhw wklv zloo qrw qhfhvvdulo| eh wkh fdvh1 Ixuwkhupruh/ li vpdoo fkdqjhv lq surgxfwlrq ohdg

wr glvfuhwh hqylurqphqwdo lpsolfdwlrqv/ pdunhw vwuxfwxuh zloo pdwwhu1
59D uhodwhg olwhudwxuh gluhfwo| frqfhuqv pdunhw lpshuihfwlrqv lq wkh shuplw pdunhwv1 Kdkq +4<;7,

glvfxvvhv krz �upv h{huflvh prqrsrolvwlf ru prqrsvrqlvwlf srzhu ghshqglqj rq wkhlu qhw shuplw srvlwlrqv1

Plvlrohn dqg Hoghu +4<;<, dqg Vduw}hwdnlv +4<<:d, glvfxvv krz �upv pd| zdqw wr glvwruw wkh shuplw pdunhw

lq rughu wr udlvh ulydov* frvwv1 Vwdylqv +4<<8, glvfxvvhv krz wudqvdfwlrq frvwv glvwruw shuplw pdunhwv1
5:Vduw}hwdnlv +4<<:e, frqvwuxfwv d prgho ri roljrsrolvwlf frpshwlwlrq lq d surgxfw pdunhw dqg glvfxvvhv

wkh wudgh r� ri frppdqg0dqg0frqwuro yhuvxv pdunhw lqfhqwlyh uhjxodwlrq xqghu lpshuihfw lqirupdwlrq1
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5;Wkh hqylurqphqwdo lpsdfwv zloo eh h{dfhuedwhg li wkh grplqdqw �upv duh pruh frqfhqwudwhg lq orz0frvw

whfkqrorj|1
5<Iru d jlyhq ghpdqg ohyho/ pdujlqdo xqlwv duh wkh prvw h{shqvlyh xqlwv d �up zrxog rshudwh xqghu

shuihfw frpshwlwlrq1
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63FHPV uhfrugv krxuo| jurvv surgxfwlrq ri hohfwulflw|/ khdw lqsxw/ dqg wkuhh srooxwdqwv ~ VR5/ QR{/ dqg

FR5 ~ iru prvw irvvlo xqlwv lq wkh frxqwu|1 Qhw surgxfwlrq lv dssur{lpdwho| <3 wr <3( ri jurvv surgxfwlrq/

zklfk lqfoxghv hohfwulflw| jhqhudwhg iru wkh �upv rzq rq0vlwh xvh1 Qhw surgxfwlrq lv xwlol}dwlrq udwh wlphv

qhw fdsdflw|1 Wklv vwxg| dvvxphv wkh xwlol}dwlrq udwh wr htxdo fxuuhqw jurvv surgxfwlrq glylghg e| wkh

pd{lpxp revhuyhg jurvv surgxfwlrq lq wkh vdpsoh1 Wkh vdpsoh h{foxghv xqlwv qrw rshudwlqj lq wkh

suhylrxv zhhn1
64Doo xqlwv ryhu 58 phjdzdwwv dqg qhz xqlwv xqghu 58 phjdzdwwv wkdw xvh ixho zlwk d vxoixu frqwhqw

juhdwhu wkdq 3138 shufhqw e| zhljkw duh uhtxluhg wr phdvxuh dqg uhsruw hplvvlrqv xqghu wkh Dflg Udlq

Surjudp1 FHPV gdwd duh kljko| dffxudwh dqg frpsuhkhqvlyh iru prvw w|shv ri irvvlo xqlwv +Mrvnrz dqg

Ndkq/ 5334,1
65Txduwhuo| hplvvlrq udwhv htxdo djjuhjdwh wrqv ri srooxwlrq ryhu djjuhjdwh khdw lqsxw1
66Yduldeoh rshudwlqj dqg pdlqwhqdqfh frvw/ khdw udwh/ udpslqj udwhv/ dqg fdsdflw| gdwd duh iurp wkh

SURV\P prgho +Ndkq 5333,1 HLD surylghv gdwd rq ydulrxv rlo vsrw sulfhv1 Wkh gdlo| qdwxudo jdv vsrw

sulfhv zhuh surylghg e| Qdwxudo Jdv Lqwhooljhqfh iru Wudqvfr ]rqh 9 qrq0Q\1 Jdv dqg rlo frvwv lqfoxgh

dq lpsxwhg dgghu iru wudqvsruwdwlrq frvwv dqg ihhv ri '315<2ppEWX1 D wudglqj frpsdq| fdoohg Fdqwru

Ilw}jhudog surylghg prqwko| shuplw sulfh lqglfhv iru wkh QR
{
dqg VR5 pdunhwv1

67Wlwoh LY ri wkh 4<<3 Fohdq Dlu Dfw Dphqgphqw hvwdeolvkhg d qdwlrqdo wudgdeoh shuplwv v|vwhp iru

VR5 hplvvlrqv/ zklfk zloo hyhqwxdoo| uhgxfh hohfwulf xwlolw| hplvvlrqv wr derxw 83 shufhqw ri 4<;3 ohyhov1

D �up fdq rsw wr sxufkdvh shuplwv/ vzlwfk wr orz vxoixu frdo/ ru lqvwdoo d vfuxeehu1 H{fhvv shuplwv fdq

eh wudghg wr rwkhu �upv ru khog iru ixwxuh xvh e| cedqnlqj* wkhp1 Qrwh wkdw rqh srvvleoh h{sodqdwlrq iru

uhgxfhg hplvvlrqv lv lpsuryhg dedwhphqw whfkrorj|1 Ilupv pd| kdyh ehhq suhsdulqj iru wkh wljkwhqlqj

ri wkh qdwlrqdo VR5 shuplw pdunhw lq 53331 Wkh �uvw skdvh ehjdq lq 4<<8/ uhjxodwlqj wkh gluwlhvw 6<;

xqlwv/ lqfoxglqj 55 xqlwv lq SMP1 Skdvh LL ehjdq lq 5333/ dqg eurxjkw ryhu 5/633 irvvlo ixho xqlwv lqwr

frpsoldqfh1 Wkh lqfuhdvh lq wkh vfrsh ri uhjxodwhg �upv zdv dffrpsdqlhg e| dq lqfuhdvh lq shuplwv1
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Ryhudoo/ skdvh LL uhtxluhv pruh dedwhphqw1 Lq 4<<</ �upv lqvwdoohg vrph vfuxeehuv exw qrw lq SMP1 SMP

�upv* VR5 dqg QR{ hplvvlrq udwhv glg qrw fkdqjh vljql�fdqwo| ryhu wklv vdpsoh shulrg1
68Wzhoyh Qruwkhdvwhuq vwdwhv frpsulvlqj wkh RWF hvwdeolvkhg d wudglqj dqg edqnlqj surjudp iru QR{

hplvvlrqv1 Dq doorzdqfh hqdeohv xwlolwlhv wr hplw d wrq ri QR
{
iurp Pd| wkurxjk Vhswhpehu1 Vrxufhv

pd| eh frqvwudlqhg e| rwkhu ihghudo dqg vwdwh hqylurqphqwdo uhjxodwlrqv1 Wkh uhgxfwlrqv fdoo iru d juhdwhu

wkdq 83 shufhqw uhgxfwlrq iurp 4<<3 hplvvlrq ohyhov ri 7<3/333 wrqv1 Hljkw vwdwhv sduwlflsdwhg lq 4<<<

+FW/ GH/ PD/ QK/ QM/ Q\/ SD/ dqg UL,1 Wkh ghjuhh wr zklfk �upv lq wkh SMP zkrohvdoh pdunhw rswhg

wr uhgxfh hplvvlrqv ghshqghg rq pdujlqdo dedwhphqw frvwv dqg lqfhqwlyhv ri doo d�hfwhg �upv1 Dw wkh

vwduw ri shuplw pdunhw/ lq Pd| ri 4<<</ wkh shuplw sulfh zdv '85772wrq1 Wklv lqfuhdvhg wkh pdujlqdo

surgxfwlrq frvwv ri vrph frdo xqlwv e| 83( lq frpsdulvrq wr wkh suhylrxv vxpphuv* frvwv1 Krzhyhu/ wkh

shuplw sulfhv ihoo ryhu wkh vxpphu dqg uhdfkhg '43<62wrq e| plg0Vhswhpehu1 Lq frqwudvw/ wkh sulfh ri

VR5 doorzdqfhv zdv derxw '533 shu wrq gxulqj wkh vxpphu ri 4<<<1 Wklv fruuhvsrqgv wr derxw rqh groodu

shu PZk iru d frdo sodqw zlwk d khdw udwh ri 45/333 EWX2nZk dqg dq hplvvlrqv idfwru ri 415 oev1 ri

VR52ppEWX1
69Vhfwlrq 615 h{sodlqv krz wkhvh sulfhv/ zklfk urvh 4<( ehwzhhq wkh vxpphuv ri 4<<; dqg 4<<</ zhuh

hvwlpdwhg1
6:Wklv fdq eh wkrxjkw ri dv d surgxfwlrq udwh ru d fdsdflw|0zhljkwhg _xwlol}dwlrq udwh1%
6;Kljk hplvvlrq udwhv duh gh�qhg dv wkrvh zlwk udwhv deryh d srxqg ri VR5 shu ppEWX xvlqj hplvvlrq

udwhv iurp wkh HSD1 Wklv ohyho zdv wkh phgldq hplvvlrq udwh iru rlo dqg frdo xqlwv lq wkh vdpsoh1 Vlplodu

�qglqjv uhvxow iurp xvlqj QR
{
hplvvlrq udwhv wr vwudwli| xqlw w|shv1
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rq Fdoliruqld> dqg Pdqvxu +5334, rq SMP1
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73Wudglwlrqdoo|/ hfrqrplvwv zulwh vwdwh yduldeohv dv vw= Krzhyhu/ lq wklv fdvh/ wkh vwdwh yduldeoh vlp0

so| uhihuv wr wkh lqlwldo surgxfwlrq ohyho jrlqj lqwr shulrg w/ �$t w�4> wkhuhiruh/ dq h{wud yduldeoh lv qrw

lqwurgxfhg1
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Wkh v|vwhp0zlgh pdujlqdo frvw lv wkh pdujlqdo frvw ri jhqhudwlqj dq dgglwlrqdo xqlw ri hohfwulflw|/

jlyhq wkdw wkh ohdvw frvwo| whfkqrorjlhv duh douhdg| surgxflqj wr phhw ghpdqg1
75
Pdqvxu 5334 ixuwkhu glvfxvvhv krz wr dffrxqw iru k|gurhohfwulf jhqhudwlrq lq phdvxulqj frpshwlwlyh

sulfhv1
76
Pdqvxu +5334, dvvxphv wkdw �upv vhoolqj hqhuj| lqwr SMP iurp rwkhu uhjlrqv ehkdyh dv sulfh wdnhuv

ehfdxvh wkh| zhuh xqghu udwh0ri0uhwxuq uhjxodwlrq dw wkh wlph1 Qhw lpsruwv ghshqg rq sulfhv lq SMP dqg

lq qhljkerulqj uhjlrqv1 Pdq| h{sruwlqj uhjlrqv xvh elodwhudo frqwudfwv wkdw duh qrw sxeolfdoo| dydlodeoh1

Zhdwkhu yduldeohv iru wkhvh vwdwhv dqg prqwko| lqglfdwruv sur{| iru h{whuqdo sulfhv1 Zhdwkhu yduldeohv

iru SMP vwdwhv surylgh lqvwuxphqwv iru SMP sulfhv lq wkh wzr0vwdjh ohdvw vtxduhv dqdo|vlv1 Qhw lpsruw

vxsso| lv hvwlpdwhg wr htxdo 43<7-oq+sulfh,/ lpso|lqj dq hodvwlflw| ri 417: iru dyhudjh qhw lpsruwv1
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Vhh Pdqvxu +5334, iru ixuwkhu glvfxvvlrq1

78
Wkh irufhg rxwdjh idfwru lv/ iru d jlyhq krxu/ d jhqhudwru*v suredelolw| ri ehlqj xqdeoh wr surgxfh dq|

hohfwulflw| zkhq fdoohg xsrq1 Lq dgglwlrq wr irufhg rxwdjhv/ xqlwv kdyh vfkhgxohg rxwdjhv iru dqqxdo ru

vhpl0dqqxdo Vsulqj ru Idoo pdlqwhqdqfh1 Krzhyhu/ wklv sdshu irfxvhv rq vxpphu surgxfwlrq vr vfkhgxohg

rxwdjhv duh luuhohydqw1 L gr qrw prgho sduwldo rxwdjhv/ zklfk whpsrudulo| uhgxfh d xqlw*v fdsdflw|/ exw

dvvxph wkdw wkh iuhtxhqf| grhv qrw fkdqjh ryhu wlph1 Dv zloo eh glvfxvvhg ehorz/ L zloo xvh dfwxdo

surgxfwlrq ehiruh uhvwuxfwxulqj wr frqwuro iru xqrevhuyhg idfwruv vxfk dv sduwldo rxwdjhv1
79
Wr p| nqrzohgjh/ Eruhqvwhlq/ Exvkqhoo/ dqg Zrodn +5334, zhuh wkh �uvw wr dsso| wklv whfkqltxh wr

hohfwulflw| pdunhwv1
7:
Vhh Pdqvxu +5334, iru pruh ghwdlo rq wkh frqvwuxfwlrq ri wkh shuihfwo| frpshwlwlyh htxloleulxp1

7;
Wkh SMP pdunhw pd| frqvlvw ri wkrxvdqgv ri sulfhv wkdw gl�hu vsdwldoo| lq vrph krxuv ehfdxvh ri
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frqjhvwlrq1 Sulfh0frvw pdujlqv duh fdofxodwhg xvlqj dq krxuo| ghpdqg0zhljkwhg dyhudjh sulfh1 Wkh Ohuqhu

lqgh{ htxdov sulfh plqxv pdujlqdo frvw glylghg e| sulfh1
7<
Ilupv lqyhvw lqh�flhqwo| xqghu uhjxodwlrq1 Lq dgglwlrq/ wkh pdujlqdo frvw ri surgxfwlrq pd| eh

glvwruwhg e| lqh�flhqw ghflvlrqv uhjduglqj pdlqwhqhqfh/ oderu dqg fdslwdo doorfdwlrq/ dqg hqylurqphqw

dedwhphqw whfkqrorjlhv1 Krzhyhu/ jlyhq wkhvh frvwv/ rshudwruv olnho| glvsdwfkhg xqlwv lq d ohdvw0frvw

pdqqhu1 Vrph dujxh wkdw xqlwv glg qrw rshudwh h�flhqwo| zkhq sulfhv zhuh uhjxodwhg1 Wr plqlpl}h h�ruw/

�upv pd| kdyh ohw xqlwv rshudwh gxulqj orz ghpdqg wlphv lqvwhdg ri vwrsslqj dqg uhvwduwlqj wkhp1 Wklv

zrxog lpso| xqlwv vwduwhg pruh riwhq diwhu uhvwuxfwxulqj1 Krzhyhu/ lq wkh vxpphu ri 4<<;/ irvvlo xqlwv

vwduwhg 8/;<7 wlphv uhodwlyh wr rqo| 7/346 lq 4<<<1 Wklv phdvxuh grhv qrw frqwuro iru rwkhu idfwruv d�hfwlqj

vwduwlqj xs vxfk dv lqfuhdvhg frvwv ru fkdqjhv lq pdunhw frpshwlwlyhqhvv1
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83Glvsdwfk uhihuv wr wkh vhw ri xqlwv wkdw duh rshudwlqj1 Iru h{dpsoh/ ohdvw0frvw glvsdwfk phdqv wkdw

rshudwruv phhw ghpdqg xvlqj wkh xqlwv zlwk wkh orzhvw frvwv1
84Qrwh wkdw dq dowhuqdwlyh dssurdfk zrxog eh wr lqvwuxphqw iru wkh odj dqg ohdg surgxfwlrq yduldeohv1

Krzhyhu/ wklv ljqruhv wkh xqghuo|lqj hfrqrplf yduldeohv ghwhuplqlqj ehkdylru= sulfhv dqg frvwv1
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85Wkuhh sduwv/ ghwhuplqhg e| wuhfloh/ frpsulvh hdfk vsolqh1 Dq lqgxvwu| irupxod sur{lhv dv dq dssur{l0

pdwlrq ri vwduw0xs frvwv= Wzr wlphv pdujlqdo frvwv wlphv fdsdflw|1
86Urelqvrq +4<;5, ghprqvwudwhv wkdw Wrelw prgho hvwlpdwlrq zloo eh frqvlvwhqw zkhq vhuldo fruuhodwlrq

lv ljqruhg1
87Iru h{dpsoh/ iru wkh GSFP

w.57 VUWl +gdlo| phdq sulfh wrpruurz wlphv xqlw l*v vwduw0xs frvwv, yduldeoh

iru txlfn udpslqj xqlwv dw 4sp lq wkh orzhvw wuhfloh/ d vlplodu yduldeoh lv fuhdwhg xvlqj wkh gdlo| dyhudjh

ri wkh hvwlpdwhg sulfhv1
88Wkh fruuhodwlrq ri revhuyhg xwlol}dwlrq udwhv wr vlpsol�hg xwlol}dwlrq udwh hvwlpdwhv lv 3186 zkloh wkh
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fruuhodwlrq ri revhuyhg xwlol}dwlrq udwhv wr wkh lqwhuwhpsrudo xwlol}dwlrq udwh hvwlpdwhv lv 31931
89Uhfdoo wkdw wkh vlpsol�hg prgho uhtxluhv wkdw xqlwv rshudwh dw 433( fdsdflw| zkhqhyhu wkh shuihfwo|

frpshwlwlyh sulfh h{fhhgv wkh hvwlpdwhg pdujlqdo frvw1 Krzhyhu/ wkh vlpsol�hg prgho hvwlpdwhv ri wkh

xwlol}dwlrq udwh gr qrw mxps iurp }hur wr rqh zkhq wkh dfwxdo sulfh h{fhhgv pdujlqdo frvwv lq Iljxuh 81

Wklv lv ehfdxvh wkh vlpsol�hg prgho dqg dfwxdo sulfhv duh qrw dozd|v htxdo1 Lq idfw/ iru 4<<;/ wkh vlpsol�hg

prgho sulfh hvwlpdwhv voljkwo| h{fhhg dfwxdo sulfhv rq dyhudjh1
8:Wkh xqzhljkwhg dyhudjh xwlol}dwlrq udwh iru 4<<; zdv 3178 iru wkh lqwhuwhpsrudo prgho*v dqg revhuyhg

surgxfwlrq1 Wkh vlpsol�hg prgho suhglfwv d xwlol}dwlrq udwh ri rqo| 31681
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8<Uhfdoo wkdw wkh lqwhuwhpsrudo prgho*v wrwdo surgxfwlrq lv fdoledwhg wr htxdo wkh frpshwlwlyh surgxfwlrq

phdvxuhg iurp wkh vlpsol�hg prgho1 Vlploduo|/ wkh frvwv ri fkdqjhv lq lpsruwv duh dvvxphg wr eh wkh

vdph iru erwk wkh vlpsol�hg dqg lqwhuwhpsrudo prghov1
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93Iru hdfk prgho dqg ghpdqg ohyho lq 4<<;/ wkh h{shfwhg eldv htxdov wkh dyhudjh ri revhuyhg plqxv

hvwlpdwhg srooxwlrq1 Iru d jlyhq ghpdqg ohyho/ L dgg wklv eldv wr wkh 4<<< hvwlpdwhv1
94Wkh gl�huhqfh ehwzhhq revhuyhg dqg hvwlpdwhg hplvvlrqv fdq hdvlo| eh whvwhg li wkhuh lv qr lglrv|qfudwlf

phdvxuhphqw huuru iurp wkh frpshwlwlyh surgxfwlrq hvwlpdwhv1 Phdvxuhphqw huuru suredeo| lv lpsruwdqw

lq whvwlqj srooxwlrq gl�huhqfhv> krzhyhu/ wr vlpsoli| wkh hvwlpdwlrq/ wklv sdshu dvvxphv wkhvh huuruv duh

vpdoo1 L srro dfwxdo dqg dq hvwlpdwh ri krxuo| hplvvlrqv1 Hplvvlrqv duh uhjuhvvhg rq lqglfdwruv ri ghpdqg

ghfloh1 L lqfoxgh whupv lqwhudfwlqj wkh ghpdqg ghflohv zlwk d 4<<< lqglfdwru/ dq lqglfdwru iru revhuyhg

hplvvlrqv/ dqg dq lqglfdwru iru erwk 4<<< dqg revhuyhg hplvvlrqv1 Vwdqgdug huuruv duh dgmxvwhg iru vhuldo

fruuhodwlrq dqg khwhurvnhgdvwlflw| xvlqj d Qhzh|0Zhvw fruuhfwlrq dvvxplqj d 570krxu odj vwuxfwxuh1 Zkhq

frqwuroolqj iru wkh 4<<; eldvhv/ wkh 4<<< revhuyhg hplvvlrqv zhuh vljql�fdqwo| orzhu wkdq wkh vlpsol�hg

prgho*v hvwlpdwhg hplvvlrqv dw ghpdqg ohyhov ehwzhhq 5913 dqg 641; JZ1 Zlwk wkh lqwhuwhpsrudo prgho/

L �qg orzhu revhuyhg hplvvlrqv iru ghpdqg ohyhov hlwkhu ehorz 5714 JZ ru lq wkh udqjh ri 5913 wr 641;

JZ1 Vlplodu whvwv rq ryhudoo hplvvlrqv �qg revhuyhg uhgxfwlrqv zhuh vljql�fdqw dw wkh 8( ohyho iru erwk

prghov1
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95Xvlqj d vlplodu dqdo|vlv dv phqwlrqhg lq wkh suhylrxv irrwqrwh/ wkh vlpsol�hg prgho �qgv vljql�fdqwo|

uhgxfhg QR{ hplvvlrqv zkhq ghpdqg lv ehorz 6317 JZ1 Lqwhuwhpsrudo prgho hvwlpdwhv vljql�fdqwo|

h{fhhghg revhuyhg hplvvlrqv iru ghpdqg zdv ehorz 5714 JZ ru lq wkh udqjh ri 5913 wr 641; JZ11 Krzhyhu/

revhuyhg hplvvlrqv duh juhdwhu zkhq ghpdqg lv deryh 661< JZ1 Vlplodu whvwv rq ryhudoo hplvvlrqv �qg

revhuyhg uhgxfwlrqv zhuh vljql�fdqw dw wkh 8( ohyho rqo| iru wkh vlpsol�hg prgho1
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96Wklv dprxqw htxdov 31<( ri wkh 4<<; SMP hplvvlrqv1 Wkh 61<( uhgxfwlrq lq hplvvlrqv lq SMP

lv uhgxfhg wr 613( zkhq dffrxqwlqj iru wkh qdwlrqdoo| lqfuhdvhg hplvvlrqv wkdw rffxu dv d uhvxow ri

surgxfwlrq lqh�flhqflhv1 Wkh QR{ hplvvlrqv lqfuhdvhg e| 3188 wrqv shu krxu1 Wklv lv 418( ri wkh 4<<;

SMP hplvvlrqv1 Wkh :15( uhgxfwlrq lq hplvvlrqv lq SMP lv uhgxfhg wr 81:( zkhq dffrxqwlqj iru wkh

qdwlrqdoo| lqfuhdvhg hplvvlrqv wkdw rffxu dv d uhvxow ri surgxfwlrq lqh�flhqflhv1 Zkhq dffrxqwlqj iru

qdwlrqdo lpsruw hplvvlrqv/ wkh h�hfw ri uhvwuxfwxulqj rq hplvvlrq dffrxqwv iru rqo| dssur{lpdwo| 63( ri

wkh ryhudoo uhgxfwlrqv1 Ilqdoo|/ lw lv zruwk qrwlqj wkdw wkh frh�flhqwv rq lpsruwv vxpphg wr 531 Wkhuhiruh/

uhfdoleudwlqj wkh frh�flhqwv vxevwdqwldoo| fkdqjhg wkh frh�flhqwv1
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97Zkhuh wkh �up*v wuxh pdujlqdo frvw lv wkh pdujlqdo frvw lwv prvw h{shqvlyh xqlw m = f3

mw . �mw �

f3

lw . �lw>;l 9@ m=
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Li wkh qhw srvlwlrq ri d �up lv fruuhodwhg zlwk wkh vkdgrz sulfh ri wkh lqwhuwhpsrudo frqvwudlqwv/ wkhq

d phdvxuh ri wkh uhodwlrqvkls ehwzhhq wkh sulfh0frvw pdujlq dqg d �up*v qhw vxsso| ri jhqhudwlrq zrxog

eh eldvhg1 Dv zloo eh ghvfulehg ehorz/ gl�huhqfh0lq0gl�huhqfhv whfkqltxh frqwurov iru wklv eldv1
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Whvwv ri vhuldo fruuhodwlrq dqg khwhurvnhgdwlflw| zhuh vljql�fdqw iru doo prghov lq wkh wdeoh :1 Iru

h{dpsoh/ iru prgho 4/ GZ0Vwdw @ 3157 dqg Frrn0Zhlvehuj whvw s0ydoxh 313341
9:
Iru hdfk odujh �up/ L rqo| nqrz lwv shdn qdwlyh ordg1 Wkdw lv/ L nqrz krz pxfk srzhu d xwlolw|*v

fxvwrphuv ghpdqghg rq wkh krwwhvw gd| ri 4<<</ zklfk zdv Mxo| 9 iru doo �upv1 L dovr kdyh gdwd rq

v|vwhp0zlgh ghpdqg iru hdfk krxu1 L fdofxodwh wkh vkduh ri wkh pdunhw ghpdqg wkdw hdfk xwlolw| phw

gxulqj wkh shdn1 E| dvvxplqj wkdw doo SMP xwlolwlhv* ghpdqgv duh shuihfwo| fruuhodwhg/ L fdq ghwhuplqh

wkh qdwlyh ordg iru hdfk krxu1 Wkh surgxfw ri krxuo| v|vwhp ghpdqg dqg vkduh ri shdn ghpdqg sur{lhv

iru qdwlyh ordg1
9;
Li wkh xqlw*v surgxfwlrq h{fhhgv <3( ri lwv fdsdflw|/ wkh �up*v pdujlqdo frvw lv gh�qhg dv wkh frvw ri

lwv qh{w prvw h{shqvlyh xqlw wkdw kdv rshudwhg gxulqj wkh suhylrxv zhhn +Sxoohu/ 5334,1
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*
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:3
Vlqfh revhuydwlrqv kdyh ehhq djjuhjdwhg e| �up/ d olqhdu prgho dvvxpswlrq zloo suredeo| eh ohvv

eldvhg e| wkh fhqvrulqj ri surgxfwlrq1
:4
D fds0dqg0wudgh shuplw v|vwhp sodfhv d v|vwhpzlgh fds rq wrwdo srooxwlrq1 Ilupv fdq wudgh shuplwv

iru wkh uljkw wr srooxwh/ vr orqj dv wkh wrwdo fds lv qrw h{fhhghg1 Dowkrxjk djjuhjdwh hplvvlrqv zloo eh

xqh�hfwhg/ wkh vsdwldo dqg whpsrudo glvwulexwlrq ri wkh hplvvlrqv zloo fkdqjh dv d uhvxow ri wkh h{huflvh ri

pdunhw srzhu1
:5
Wklv lv dq lvvxh ri lqvwuxphqw fkrlfh1 Ghedwhv ryhu wkh rswlpdo vl}h ri d shuplw v|vwhp*v uhjlrq vkrxog

dovr frqvlghu wkh lpsolfdwlrqv ri surgxfwlrq glvwruwlrqv lq surgxfw pdunhwv1
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�� &�����	�
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��� ���� ���� �� �	������	

���� �
��	���� ���*��� ��		�	 ��� 
����	���� ���&������ ��	� 	�
���	� ��/6 ��� ��K ����

�:@ �* ��� �6% ���		���	 �� ��� 6�/ ������ $L4@ �* ��� �������	 ���		���	 ��������� *���

	��� ,�� �� �!�%� ��� �������� ,��	 ��� �� ��&���� �* �1������ ��� �6% &����� &���� 

��&������ �� ��� &���� ���	������ �* ����������.e ���	 	�
�� ���	 ��� ����
�� � ����� �*

��� 6�/ ������ ������ �� �	������ ��� �6% &����� &����	 ��	&��� �� ������ &���� ��

��� �!� ����������� �������.D ��� ��+� 	������ �+&����	 ��� &����� �����	 	��
�� ���
����

&���
���� ���� ,��	 �� &���
�� ������	 �+����	� ������ &���� ��� �1��� &����� &����	�

:6
Wklv dprxqw htxdov ohvv wkdq d shufhqw ri wkh wrwdo uhgxfwlrqv pdqgdwhg e| wkh Fohdq Dlu Dfw

Dphqgphqwv1
:7
Hyhq li qr vlqjoh �up h{huflvhv pdunhw srzhu lq wkh shuplw pdunhw/ d vkliw lq wkh pdujlqdo dedwhphqw

frvw ixqfwlrq fdxvhg e| �upv h{huflvlqj pdunhw srzhu lq wkh hohfwulflw| pdunhw pd| d�hfw shuplw sulfhv1
:8
Krzhyhu/ d sxeolfo| dydlodeoh prgho ri wkh VR5 pdunhw fdq whvw zkhwkhu VR5 shuplwv duh vhqvlwlyh wr

surgxfwlrq glvwruwlrqv +vhh Exuwudz hw do1 +4<<;, dqg Exuwudz dqg Pdqvxu +4<<<, iru d glvfxvvlrq ri wkh

Wudfnlqj dqg Dqdo|vlv Iudphzrun/ WDI/ prgho,1 Wkh prgho fdq eh xvhg wr hvwlpdwh wkh sulfh hodvwlflw|

ri vxsso| ri dedwhphqw whfkqrorj|1 Zkhq �upv uhgxfh srooxwlrq lq SMP/ ohvv dedwhphqw whfkqrorj| qhhgv

wr eh lqvwdoohg1 Dssur{lpdwho| 43( ri wkh VR5 pdunhw*v Skdvh L xqlwv duh lq SMP/ dqg SHFR dqg SSO

dffrxqw iru 616( ri wkh hplvvlrqv1 Wkh WDI prgho hvwlpdwhv d sulfh hodvwlflw| ri 314/ lpso|lqj wkdw d

7( dqqxdo uhgxfwlrq lq SMP hplvvlrqv zrxog uhgxfh shuplw sulfhv sursruwlrqdoo| e| 7(1 Li wkh RWF

pdunhw kdv d vlplodu sulfh hodvwlflw| ri dedwhphqw/ QR{ sulfhv zrxog kdyh idoohq e| d wklug1 Revhuyhg

QR{ sulfhv ihoo iurp ryhu '83332wrq wr derxw '43332wrq ryhu wkh vxpphu ri 4<<<1 Krzhyhu/ shuplw sulfhv

olnho| ihoo dv h{shfwdwlrqv ri lqvwdoolqj dedwhphqw whfkqrorj| dqg ixho vxevwlwxwlrqv urvh1 Wkh VR5 sulfh

dovr ihoo wkurxjk wkh vxpphu ri 4<<<1 Rq srvvleoh h{sodqdwlrq lv wkdw wkh HSD wkuhdwhqhg odzvxlwv wr

irufh d qxpehu ri sodqwv wr frpso| zlwk Qhz Vrxufh Uhylhz vwdqgdugv wkdw zrxog lqfuhdvh wkh vxsso| ri

shuplwv1
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�� ����� �9 I ��2� ��� ��� �&���
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:9
Wklv lv d pdwwhu ri wkh vorsh ri wkh pdujlqdo ehqh�wv ri dedwhphqw1 Li wkh pdujlqdo ehqh�wv duh

shuihfwo| lqhodvwlf/ wkhq d shuplw v|vwhp zloo uhvsrqg rswlpdoo|1 Wd{hv uhvsrqg rswlpdoo| zkhq wkh

pdujlqdo ehqh�wv duh shuihfwo| hodvwlf +Zhlw}pdq/ 4<:7,1
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�	���� �	 �	���� ������� ��+�	 ��&��
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2�� ��� ����&��� ��	� ������	��� ��+�	 ������� ���
��	 ���*���� 0���
�� �� ��� ��	�

�* �������� ,��	 ���� � ���&�����
� *����� ������ ��+�	 ��� ������	� ���*��� �* ����

���
�� �������� ,��	 �� �+����	� ��		 ������ &���� ��� �� ������	� &���
����� $0_J6%�

���	� ,��	 ���� &���
�� ���� �* ��+�	 $
% ������	� ����� �������� ��
��
�	 $�
_J6% ��

���� ���� ���� ������	� ����� �������� ��	�	 $��_J6%�.b .��� ������ $,% �	 &��*�����

�����	��� ��� ��
��	� ��	��
�� ������ *
������ �* ���	� �������� ,��	 � $0_J6% �	 	��&��

::Dgglwlrqdo zhoiduh orvvhv fdq uhvxow li d shuplw pdunhw*v fds lqlwldoo| htxdov ru h{fhhgv wkh rswlpdo
hplvvlrqv ohyho1 Lq wkh fdvh ri shuihfwo| hodvwlf pdujlqdo dedwhphqw ehqh�wv dqg d fds vhw zkhuh PE @
PF4/ zhoiduh orvvhv lq wkh shuplw pdunhw wrwdo rqo| '9;/333 lq rqh vxpphu1 Wklv fdofxodwlrq lv edvhg
xsrq pdujlqdo dedwhphqw frvw hvwlpdwhv iurp wkh WDI prgho1 Krzhyhu/ li wkh fds zhuh hyhq 43( deryh
wkh rswlpdo fds/ surgxfwlrq lqh�flhqflhv zrxog lqfuhdvh ghdgzhljkw orvv e| '4 ploolrq1 Frqyhuvho|/ li wkh
lqlwldo fds zhuh wrr kljk/ wkhvh pdunhw glvwruwlrqv frxog uhgxfh zhoiduh orvvhv lq wkh shuplw pdunhw1

:;Shuplw sulfhv uhvsrqg wr �up ehkdylru zkhuhdv wd{hv gr qrw1 Zkhq pdunhw lpshuihfwlrqv lqfuhdvh
srooxwlrq/ shuplw sulfhv zloo eh juhdwhu wkdq wd{hv1 Wd{hv zloo eh juhdwhu zkhq hplvvlrqv duh uhgxfhg
e| �upv h{huflvlqj pdunhw srzhu1 Ohylq +4<;7, surylghv lqwxlwlrq lqwr wklv txhvwlrq lq h{dplqlqj wkh
srooxwlrq rxwfrphv ri wd{lqj roljrsrolvwv1

:<Hdfk grplqdqw �up ehkdyhv dffruglqj wr lwv rzq uhdfwlrq ixqfwlrq1 Iru vlpsolflw|/ wklv glvfxvvlrq
wuhdwv wkh grplqdqw �upv dv d vlqjoh hqwlw|1
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