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4Plohyvn| +wkh frqwdfw dxwkru, lv dq Dvvrfldwh Surihvvru ri Ilqdqfh dw wkh Vfkxolfk Vfkrro ri Exvlqhvv/

dqg fdq eh uhdfkhg dw= Who= +749, :6905433 h{w= 99347/ Id{= +749, 55808367/ ru H0pdlo= plohyvn|C|runx1fd1

Xsgdwhg yhuvlrqv ri wklv sdshu fdq eh grzqordghg iurp zzz1|runx1fd2plohyvn|1 Vdolvexu| lv d Surihvvru

ri Pdwkhpdwlfv dqg Vwdwlvwlfv dw wkh Idfxow| ri Duwv dqg fdq eh uhdfkhg dw= vdowC|runx1fd1 Wklv uhvhdufk

lv sduwldoo| vxssruwhg e| judqwv iurp QVHUF/ VVKUF/ dqg Wkh Pdwkhpdwlfv ri Lqirupdwlrq Whfkqrorj|

dqg Frpsoh{ V|vwhp +QFH0PLWDFV, surmhfw1 Wkh dxwkruv zrxog olnh wr wkdqn Johqq Gdlo|/ Vwhyhq Srv0

qhu/ Vwhyhq Vkuhyh/ \lvrqj Wldq/ Kdqv Wxhqwhu dqg Nhq Yhw}do iru khosixo frqyhuvdwlrqv wkurxjkrxw wkh

ghyhorsphqw ri wklv uhvhdufk1



Devwudfw

Yduldeoh Dqqxlw| +YD,/ vlplodu wr wkhlu pxwxdo ixqg frxvlqv/ duh pdqdjhg srrov ri lqyhvwphqwv

zkrvh jdlqv duh wd{0ghihuuhg1 Lq dgglwlrq/ wkh| surylgh prqh|0edfn jxdudqwhhv rq lqyhvwhg sulqfl0

sdo1 Wkhvh jxdudqwhhv � zklfk fdq eh ylhzhg dv qrq0vhsdudeoh sxw rswlrqv zlwk d srvvleo| lqfuhdvlqj

vwulnh sulfh � duh vwuxfwxuhg wr pdwxuh xsrq ghdwk ri wkh frqwudfw rzqhu dqg2ru dw d suh0vshfl�hg

wlph krul}rq1 Wkh surwhfwlrq lv sdlg iru e| lqvwdoophqwv � dv rssrvhg wr xs iurqw � dqg lv ixqghg

zlwk d sursruwlrqdo lqvxudqfh fkdujh wkdw lv ghgxfwhg iurp wkh xqghuo|lqj ixqg rq d shulrglf edvlv1

Ri juhdw lpsruwdqfh � dqg fulwlfdo wr dq| irupdo dqdo|vlv ri wklv surgxfw � lv wkh idfw wkdw wkh

kroghu fdq odsvh wkh frqwudfw dqg lqvwdqwdqhrxvo| uhsxufkdvh dq lghqwlfdo lqyhvwphqw wr uhhvwdeolvk

d qhz edvlv iru wkh jxdudqwhh1 Lq wkh devhqfh ri wudqvdfwlrq frvwv/ wklv zrxog eh rswlpdo hdfk

dqg hyhu| wlph wkh ydoxh ri wkh dffrxqw uhdfkhv d qhz kljk1 Zh fodvvli| wklv vwudwhj| dv wkh Uhdo

Rswlrq wr odsvh1

Lq wklv sdshu zh dqdo|}h wklv surgxfw/ e| irfxvlqj rq wkh rswlpdo wlph wr h{huflvh wkh Uhdo

Rswlrq wr odsvh1 Rxu sdshu*v frqfhswxdo frqwulexwlrq olhv lq kljkoljkwlqj wkh fulwlfdo lpsruwdqfh

ri wkh ghihuuhg vxuuhqghu fkdujh +GVF, � hvvhqwldoo| wudqvdfwlrq frvwv � lq frpsohwlqj wkh pdunhw

dqg doorzlqj wkh fodlp wr eh khgjhg1 Whfkqlfdoo|/ zh irupxodwh wkh ydoxdwlrq h{huflvh dv d rswlpdo

vwrsslqj sureohp wr surylgh d forvhg0irup dqdo|wlf vroxwlrq dqg frpsohwh dqdo|vlv zkhq kd}dug

udwhv duh frqvwdqw1 Vrph qxphulfdo h{dpsohv duh surylghg wr frq�up wkdw prvw dqqxlw| yhqgruv

duh vxevwdqwldoo| ryhufkdujlqj iru wklv jxdudqwhh1
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Prvw ri wkh h{lvwlqj olwhudwxuh rq ghulydwlyh sulflqj � vwduwlqj zlwk Eodfn0Vfkrohv2Phuwrq +4<:6,

� wdflwo| dvvxphv wkdw wkh sulfh ri dq d rswlrq zloo eh sdlg lq dgydqfh/ dw wkh wlph ri dftxlvlwlrq1

Lq sudfwlfh/ krzhyhu/ pdq| �qdqfldo dqg hvshfldoo| lqvxudqfh frqwudfwv/ wkdw frqwdlq hpehgghg

rswlrqv/ duh sxufkdvhg e| d vhulhv ri lqvwdoophqwv1 Vr/ lq idfw/ d yhu| plqru sd|phqw lv pdgh xs

iurqw/ dqg wkh uhpdlqghu lv gxh ryhu dq h{whqghg shulrg ri wlph1 Vrphwlphv/ wkh pdjqlwxgh ri wkh

lqvwdoophqw sd|phqwv wkhpvhoyhv lv sursruwlrqdo wr wkh ydoxh ri wkh xqghuo|lqj vhfxulw| rq zklfk

wkh rswlrq lv zulwwhq1 Fohduo|/ lw lv lqfruuhfw wr dpruwl}h wkh frvw ri wkh rswlrq ryhu wkh +h{shfwhg,

olih ri wkh frqwudfw1 Wklv lv ehfdxvh wkh lqvwdoophqw sodq hqgrzv wkh kroghu +orqj srvlwlrq, zlwk

dq dgglwlrqdo Uhdo Rswlrq4 wr whuplqdwh sd|phqwv/ ru odsvh wkh frqwudfw zlwkrxw kdylqj sdlg wkh

ixoo ydoxh ri wkh hpehgghg rswlrq wr wkh vhoohu +vkruw srvlwlrq,1 Prvw olnho| � dqg udwlrqdoo| � wkh

frqwudfw zloo eh odsvhg/ ru whuplqdwhg/ zkhq wkh hpehgghg rswlrqv duh rxw0ri0wkh0prqh|1 H{huflvlqj

wklv rswlrq lv dnlq wr ghidxowlqj rq d vzds frqwudfw zkhq lw ehfrphv d oldelolw|/ ru d frusrudwlrq

dedqgrqlqj d plqh zkhq lw ehfrphv xqhfrqrplfdo/ dowkrxjk zlwk ohvv glvwdvwhixo ohjdo +dqg hwklfdo,

frqvhtxhqfhv1

Rqh ri wkh prvw frpprq h{dpsoh ri wklv shuvrqdo dedqgrqphqw rswlrq rffxuv zlwk +wd{ vkho0

whuhg, Yduldeoh Dqqxlwlhv/ lq wkh X1V1 dqg Vhjuhjdwhg Ixqgv lq Fdqdgd1 Wkhvh lqvxudqfh0edvhg

surgxfwv duh txlwh vlplodu5 wr wkhlu pxwxdo ixqg frxvlqv/ lq doo �qdqfldo/ ohjdo dqg dffrxqwlqj dv0

shfwv/ h{fhsw wkdw wkh| frqwdlq dq dgglwlrqdo prqh|0edfn jxdudqwhh +wr wkh hvwdwh ru khluv, xsrq

ghdwk/ ru dw vrph �{hg krul}rq61 Li wkh ixqg kdv orvw prqh| � qhw ri dq| zlwkgudzdov � wkh lqvxudqfh

frpsdq| zloo uhixqg wkh gl�huhqfh1 Lq idfw/ lw lv qrz srvvleoh wr sxufkdvh doprvw dq| zhoo nqrzq

pxwxdo ixqg surgxfw/ zlwk/ ru zlwkrxw/ wkh dgghg lqvxudqfh surwhfwlrq1 Wkh hpehgghg surwhfwlrq

lv sdlg iru e| lqvwdoophqwv � dv rssrvhg wr xs iurqw � dqg ixqghg yld d frqwlqxrxv lqvxudqfh fkdujh

wkdw lv ghgxfwhg iurp wkh xqghuo|lqj ixqg rq d shulrglf edvlv1 Lq rwkhu zrugv/ wkh pdqdjhphqw ihhv

4Zh duh xvlqj wkh whup uhdo rswlrq lq wkh shuvrqdo/ dv rssrvhg wr frusrudwh �qdqfh/ vhqvh ri zrug1 Wklv lv vwulfwo|

gl�huhqw iurp wkh fodvvlfdo xvh ri wkh whup lq wkh olwhudwxuh1 Zh uhihu wkh lqwhuhvwhg uhdghu wr wkh zrun e| Ehun

+4<<<,/ Dpudp dqg Nxodwlodnd +4<<<,/ Wuljhrujlv +4<<9,/ Urvv +4<<8,/ Lqjhuvroo dqg Urvv +4<<5, dqg Kxeedug +4<<7,

iru dgglwlrqdo lqirupdwlrq derxw uhdo rswlrqv1
5Wkh udlvrq ghwuh ri wkh Yduldeoh Dqqxlw| +YD, lv wkh frqyhqlhqw ghihuudo ri wd{dwlrq rq doo lqyhvwphqw jdlqv

xqwlo wkh ixqgv duh zlwkgudzq ru dqqxlwl}hg1 Lq wklv sdshu zh zloo qrw frqfhuq rxuvhoyhv zlwk wkh wd{ dvshfwv ri

wkh surgxfw/ rwkhu wkdq wr phqwlrq wkdw rqh fdq/ lq idfw/ odsvh d YD frqwudfw/ dqg sxufkdvh dqrwkhu rqh/ zlwkrxw

lqfxuulqj dq| wd{ frqvhtxhqfhv1
6Wkh lqvxudqfh olqjr iru wklv ihdwxuh lv d jxdudqwhhg plqlpxp dffxpxodwlrq ehqh�w +JPDE, zklfk lv dydlodeoh

dv dq dgglwlrqdo ulghu rq prvw yduldeoh dqqxlw| srolflhv1
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duh kljkhu rq wkhvh surgxfwv/ frpsduhg wr uhjxodu pxwxdo ixqgv17 Wkh vl}h ri wklv pdunhw lv qrw

wulyldo1 Dffruglqj wr uhfhqw hvwlpdwhv e| Prrg|*v/ wkhuh lv dssur{lpdwho| '4 wuloolrq X1V1 lqyhvwhg

lq yduldeoh dqqxlw| srolflhv zlwk h{solflw pdwxulw| jxdudqwhhv1 Lq idfw/ Prrg|*v uhfhqwo| lvvxhg d

cvshfldo frpphqw* zklfk zdv hqwluho| ghyrwhg wr wkh ulvnv ri wkhvh surgxfwv18

Wkh lpshwxv iru rxu sdshu/ lv wkdw wkh kroghu ri wkhvh surgxfwv � froohfwlyho| nqrzq dv Pdwxulw|0

Surwhfwhg Lqyhvwphqwv +PSLv, � fdq dw dq| wlph vhoo dqg wkhq uhsxufkdvh wkh lqyhvwphqw wr uhhvwde0

olvk d qhz edvlv iru wkh jxdudqwhh1 Wklv/ lq wkhru|/ zrxog eh rswlpdo hdfk dqg hyhu| wlph wkh ydoxh

ri wkh dffrxqw uhdfkhv d qhz kljk1 E| frqwlqxrxvo| hqjdjlqj lq wklv rxw0dqg0lq wudqvdfwlrq/ wkh

lqglylgxdo frxog wkhruhwlfdoo| frqyhuw d prqh| edfn jxdudqwhh +l1h1 d ydqlood sxw, lqwr d kljkhvw0

ydoxh0dfklhyhg +l1h1 orrnedfn sxw rswlrq, jxdudqwhh1 Ri frxuvh/ wudqvdfwlrq frvwv/ lq wkh irup ri

ordgv dqg vxuuhqghu fkdujhv frpsolfdwh wklv vlpsoh vfkhph/ zklfk lv wkh hvvhqfh ri rxu dqdo|vlv1

Zh fodvvli| wklv ihdwxuh dv wkh Uhdo Rswlrq +UR, wr odsvh1

Iru h{dpsoh/ dvvxph wkdw d frqwudfw rzqhu/ zkr lv 88 |hduv rog/ lqyhvwv '43/333 lq d yduldeoh

dqqxlw| zlwk d edvlf prqh|0edfn jxdudqwhh dw ghdwk/ ru lq whq |hduv/ zklfkhyhu frphv �uvw1 Wkh

jxdudqwhh lv ixqghg zlwk dq dgglwlrqdo 433 edvlv srlqwv dqqxdo ihh wkdw lv fkdujhg wr dvvhwv rq d

gdlo| edvlv1 Li/ iru h{dpsoh/ wkh lqyhvwphqw grxeohv lq ydoxh wr '53/333 ryhu wkh qh{w |hdu/ wkh

frqwudfw rzqhu lv vwloo sd|lqj 433 edvlv srlqwv iru d sxw rswlrq zklfk lv rxw0ri0wkh0prqh| e| 83(1

Fohduo|/ wkhuh lv d kxjh lqfhqwlyh wr vhoo wkh ixqg/ dqg wkhq uh0sxufkdvh wkh h{dfw vdph lqyhvwphqw/

wr uh0hvwdeolvk wkh jxdudqwhh dw wkh qhz '53/333 ohyho1 Wkh frpsdqlhv surylglqj wkh jxdudqwhh duh

dzduh ri wklv dqg wkhuhiruh lpsrvh d frqwlqjhqw ghihuuhg vxuuhqghu fkdujh +GVF, wr cirufh* lqyhvwruv

wr vwd| lq wkh ixqg/ ru dw wkh yhu| ohdvw uhfrxs vrph ri wkh frvwv li lqyhvwruv ghflgh wr odsvh1 Hyhq vr

� dqg ghvslwh wkh wudqvdfwlrq frvwv � lw pd| eh rswlpdo wr vzds wkh rog rxw0ri0wkh0prqh| sxw/ lq d

h{fkdqjh iru wkh qhz dw0wkh0prqh| sxw1 Wklv sdshu zloo ghulyh wkh rswlpdo odsvdwlrq srolf|/ lq wkh

suhvhqfh ri d sduwlfxodu GVF vfkhgxoh dv zhoo dv wkh dssursuldwh frqwlqxrxv lqvxudqfh fkdujh wkdw

ixqgv wkh pdwxulw|2ghdwk jxdudqwhh1 Rxu sdshu olqnv wkh GVF/ wkh frqwlqxrxv lqvxudqfh fkdujh

dqg wkh rswlpdo odsvdwlrq vwudwhj| lq d sduvlprqlrxv dqg wudfwdeoh pdqqhu1

Iurp dq dfdghplf srlqw ri ylhz/ d odujh dqg glyhuvh erg| ri uhvhdufk kdv ehhq sxeolvkhg ryhu

wkh odvw 53 |hduv rq wkh wrslf ri pdwxulw|0surwhfwhg lqyhvwphqwv1 Lq wkh �qdqfh dqg lqvxudqfh

olwhudwxuh wkhvh surgxfwv kdyh ehhq dqdo|}hg xqghu wkh wlwoh ri htxlw|0olqnhg/ ru xqlw0olqnhg/ lqvxu0

7Dffruglqj wr Pruqlqjvwdu Lqf1/ wkh dyhudjh h{shqvh udwlr rq wkh xqlyhuvh ri ;/533 X1V1 pxwxdo ixqgv lv 46:

edvlv srlqwv/ zkloh wkh 9/933 yduldeoh dqqxlw| vxe0dffrxqwv kdyh dq dyhudjh h{shqvh ri 544 edvlv srlqwv1 Wkh :7 e1s1

gl�huhqfh fdq eh ylhzhg dv sd|phqw iru wkh rswlrq1
8Vhh Ehoov dqg Zklvwohv= Fuhglw Lpsofdwlrqv ri wkh Qhz Yduldeoh Dqqxlwlhv1 Prrg|*v Lqyhvwruv Vhuylfh/ Rfwrehu

53331
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dqfh srolflhv1 Wkh odqgpdun frqwulexwlrq lq wkh �hog/ zdv wkh Euhqqdq dqg Vfkzduw} +4<:9,/ ru

Er|oh dqg Vfkzduw} +4<::, h{whqvlrq ri wkh Eodfn0Vfkrohv2Phuwrq irupxod +4<:6, wr htxlw|0olqnhg

lqvxudqfh frqwudfwv1 Wkh| dvvxphg d pdunhw wkdw lv frpsohwh lq erwk �qdqfldo dqg pruwdolw| ulvn1

Wkhuhiruh/ doo ghulydwlyh sulfhv fdq eh h{suhvvhg dv vxlwdeoh h{shfwdwlrqv zlwk uhvshfw wr dq ds0

sursuldwh suredelolw| phdvxuh1 Exloglqj rq wkh frpsohwh pdunhwv iudphzrun/ ydulrxv uhvhdufkhuv

h{whqghg wkh dqdo|vlv wr vwrfkdvwlf lqwhuhvw udwhv dqg h{rwlf sd|r� vwuxfwxuhv1 Vhh/ iru h{dpsoh/

Edflqhoor dqg Ruwx +4<<6/ 4<<9,/ Hnhuq dqg Shuvvrq +4<<9,/ Qlhovhq dqg Vdqgpdq +4<<9,/ Shuv0

vrq dqg Ddvh +4<<:,/ Ddvh dqg Shuvvrq +4<<7, dv zhoo dv Plowhuvhq dqg Shuvvrq +4<<<,1 Zlwkrxw

h{fhswlrqv/ doo ri wkh deryh phqwlrqhg sdshuv rq htxlw|0olqnhg lqvxudqfh kdyh irfxvhg rq orfdwlqj

wkh vlqjoh lqlwldo suhplxp wkdw ixqgv/ ru sd|v iru/ wkh pdwxulw| ehqh�w1 Lq sudfwlfh/ ri frxuvh/ wkh

jxdudqwhh lv dozd|v sdlg e| lqvwdoophqwv/ zklfk/ dv zh kdyh dujxhg/ frpsohwho| fkdqjhv wkh qdwxuh

ri wkh sureohp1 Pruh uhfhqwo|/ dqg pruh sudfwlfdoo|/ Zlqgfol�/ Iruv|wk dqg Yhw}do +5333,/ dv zhoo

dv Er|oh/ Nronlhzlf} dqg Wdq +4<<<, kdyh orrnhg dw wkh cuhvhw* ihdwxuhv dydlodeoh lq vrph ri wkh

yduldeoh dqqxlwlhv xvlqj Prqwh Fduor dqg qxphulfdo SGH dssurdfkhv1 Plohyvn| dqg Srvqhu +5333,/

surylghg wkhruhwlfdo dqg hpslulfdo hylghqfh rq wkh frvw vwuxfwxuh ri yduldeoh dqqxlw| frqwudfwv1

Ri frxuvh/ zlwklq wkh frqwh{w ri lqvxudqfh/ d frpsohwh pdunhw dvvxpswlrq lpsolhv wkdw yhq0

gruv fdq frpsohwho| glyhuvli| wkhlu pruwdolw| ulvn e| vhoolqj hqrxjk srolflhv1 Lq frqwudvw wr wkhvh

dvvxpswlrqv/ rxu pdlq dujxphqw lv wkdw zkhq rswlrq suhplxpv duh sdlg e| lqvwdoophqwv � hyhq lq

wkh suhvhqfh ri frpsohwh pruwdolw| dqg �qdqfldo pdunhwv � wkh delolw| wr codsvh* gh idfwr fuhdwhv

dq lqfrpsohwh pdunhw lq zklfk wkh frqwlqjhqw fodlp fdq qrw eh khgjhg1 Wkhuhiruh/ wr vdoydjh wkh

khgjh/ rxu wkhruhwlfdo frqwulexwlrq lv wr lghqwli| wkh frqwlqjhqw ghihuuhg vxuuhqghu fkdujhv +GVF,

� surshuo| fdoleudwhg wr wkh rswlpdo odsvdwlrq srolf| � wkdw zloo frpsohwh wkh pdunhw1

Xvxdoo|/ rqh wklqnv ri wudqvdfwlrq frvwv/ frpplvvlrqv dqg wudglqj ihhv dv lpshglphqwv wr sulflqj

yld ulvn0qhxwudo h{shfwdwlrqv1 Lqghhg/ wkhruhwlfdo uhvhdufk e| Jdupdq dqg Rkovrq +4<;4, dqg

Ghuprg| dqg Urfndihoodu +4<<4, dv zhoo dv hpslulfdo zrun e| Urqq +4<;:, kdv vkrzq wkdw ciulfwlrqv*

lqgxfh d pxowlwxgh ri qrq0xqltxh ydoxdwlrq rshudwruv/ zklfk lv wkh hvvhqfh ri lqfrpsohwh �qdqfldo

pdunhwv1 Lq frqwudvw/ zh zloo ghprqvwudwh wkdw rxu sduwlfxodu frqwlqjhqw fodlp fdq rqo| eh khgjhg

lq wkh suhvhqfh ri d ciulfwlrq*/ zklfk lv wkh frqwlqjhqw ghihuuhg vxuuhqghu fkdujh +GVF,1 Wklv lv

qrw xqolnh wkh lghdv lqwurgxfhg e| Gdpprq dqg Juhhq +4<;:,/ dqg Sulvpdq +4<;9,/ zkhuh wd{

+iulfwlrqv, fdq lqgxfh htxloleulxp lq wkh erqg pdunhw1

Iurp d voljkwo| gl�huhqw shuvshfwlyh/ rxu uhvhdufk lv vlplodu wr Jhvnh*v +4<:<, frpsrxqg rswlrq/

ru Fduu*v +4<;;, vhtxhqwldo h{fkdqjh rssruwxqlw| zkhuh wkh kroghu lv judqwhg wkh uljkw +exw qrw wkh

reoljdwlrq, wr dftxluh dqrwkhu rswlrq dw vrph ixwxuh srlqw lq wlph1 Lq rxu fdvh/ wkh frqwudfw rzqhu
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kdv wkh uljkw wr frqwlqxh kroglqj wkh ixqg � zkloh sd|lqj dgglwlrqdo h{shqvhv � dqg pdlqwdlqlqj

wkh crog* prqh| edfn jxdudqwhh1 Olnhzlvh/ rxu sureohp fdq dovr eh srvlwlrqhg zlwklq wkh frqwh{w

ri wkh yxoqhudeoh +ghidxowdeoh, rswlrqv olwhudwxuh/ iru h{dpsoh Mrkqvrq dqg Vwxo} +4<;:,/ exw zkhuh

wkh ghidxow hpdqdwhv zlwk wkh ex|hu/ lqvwhdg ri wkh vhoohu1

Wkh whfkqlfdo frqwulexwlrq ri wklv sdshu lv wr irupxodwh9 wkh shuvrqdo odsvdwlrq ghflvlrq dv dq

rswlpdo vwrsslqj sureohp1 Wkh Uhdo Rswlrq lv wkhq ydoxhg dv dq Dphulfdq frqwlqjhqw fodlp/ zlwk

wkh vwulnh sulfh ehlqj htxdo wr wkh xqghuo|lqj dffrxqw ydoxh qhw ri dq| ghihuuhg vxuuhqghu fkdujhv1

Iurp wkdw srlqw/ vwdqgdug Dphulfdq rswlrq sulflqj whfkqltxhv/ vxfk dv Mdfn +4<<4,/ Nlp +4<<3,/ ru

Kxdqj/ Vxeudkpdq|dp dqg \x +4<<9,/ ru wkh pruh uhfhqw Mx +4<<;, ru Fduu +4<<;,/ fdq eh dssolhg

wr orfdwh wkh rswlpdo odsvdwlrq erxqgdu|/ dqg e| lqyhuvlrq/ wkh surshu frqwlqxrxv lqvxudqfh fkdujh1

Frqyhqlhqwo|/ zkhq wkh srsxodwlrq kd}dug udwh lv dvvxphg frqvwdqw ryhu wlph +h{srqhqwldo

ghdwk, wkh iuhh0erxqgdu| sureohp fdq eh vlpsol�hg d od PfNhdq +4<98,/ dqg wkh fruuhvsrqglqj

RGH fdq eh vroyhg/ wr rewdlq forvhg irup dqdo|wlf h{suhvvlrqv iru doo txdqwlwlhv ri lqwhuhvw1 Zh

surylgh h{suhvvlrqv iru wkh rswlpdo ohyho dw zklfk wr odsvh wkh frqwudfw/ dvvxplqj d �{hg dvvhw dqg

ghihuuhg vxuuhqghu fkdujh1

E| phdqv ri dq h{dpsoh zh suh0hpsw rxu qxphulfdo uhvxowv zlwk wkh iroorzlqj fdvh vwxg|>

dvvxplqj wkh fxuuhqw 9( lqwhuhvw udwh hqylurqphqw1 D 93 |hdu0rog lqglylgxdo/ zlwk d olih h{shfwdqf|

ri 53 |hduv:/ wkdw sxufkdvhv d ghdwk0surwhfwhg pxwxdo ixqg zlwk d +klvwrulfdo eurdg0edvhg X1V1

htxlw|, yrodwlolw| ri 53(/ dq dgglwlrqdo frqwlqxrxv lqvxudqfh fkdujh ri 63 edvlv srlqwv shu dqqxp/

dqg d 5( frqwlqjhqw ghihuuhg vxuuhqghu fkdujh/ vkrxog rswlpdoo| odsvh wkh frqwudfw dv vrrq dv wkh

dffrxqw dssuhfldwhv e| h{dfwo| 8:(1 Wkh rzqhu vkrxog vhoo wkh srvlwlrq � lqfxuulqj wkh 5( GVF

� dqg wkhq uhsxufkdvh wkh h{dfw vdph frqwudfw/ zklfk reylrxvo| jhqhudwhv d qhz dw0wkh0prqh|

jxdudqwhh1 Iurp wkh lqvxuhu*v srlqw ri ylhz/ li wkh srsxodwlrq h{huflvhv wrr hduo|/ wkh lqvxuhu

srfnhwv pruh vxuuhqghu fkdujhv wkdq duh qhhghg wr fryhu wkh khgjh1 Li wkh srsxodwlrq h{huflvhv wrr

odwh/ wkhq lwv jxdudqwhh � dw ohdvw iru d wlph � lv dw d orzhu ohyho wkdq wkh lqvxuhu lv khgjhg djdlqvw1

Vr/ zkhq shrsoh glh/ wkh lqvxuhu grhv qrw kdyh wr sd| rxw dv pxfk1

9Rswlpdo vwrsslqj whfkqltxhv/ ylv d ylv wkh ghflvlrq wr vxuuhqghu ru odsvh dq lqvxudqfh frqwudfw/ kdyh ehhq

hpsor|hg lq wkh dfdghplf olwhudwxuh1 Vhh iru h{dpsoh Jurvhq dqg Mrujhqvhq +4<<:, dv zhoo dv Doel}}dwl dqg Jhpdq

+4<<7,1 Krzhyhu/ wkh rswlrqv dqdo|}hg lq wkrvh sdshuv lqyroyh h{solflw lqwhuhvw udwh jxdudqwhhv wkdw duh dgghg

wr lqvxudqfh surgxfwv dqg wkhuhiruh pruh surshuo| wuhdwhg dv �qdqfldo rswlrq/ udwkhu wkdq Uhdo Rswlrqv1 Pruh

lpsruwdqwo|/ lq frqwudvw wr wkrvh sdshuv/ rxu jxdudqwhhv duh sdlg e| lqvwdoophqwv/ zklfk lv wkh hvvhqfh ri rxu pdunhw

lqfrpsohwhqhvv sureohp1
:Wklv lv dffruglqj wr wkh X1V1 Ghfhqqldo Olih Wdeohv iru 4<;<04<<4/ frpsolhg e| wkh X1V1 Ghsduwphqw ri Khdowk

dqg Kxpdq Vhuylfhv lq frqmxqfwlrq zlwk wkh Qdwlrqdo Fhqwhu iru Khdowk Vwdwlvwlfv
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Vwdwhg gl�huhqwo|/ d 63 edvlv srlqw frqwlqxrxv lqvxudqfh fkdujh wrjhwkhu zlwk d 5( frqwlqjhqw

ghihuuhg vxuuhqghu fkdujh zloo frpsohwho| ixqg wkh prqh| edfn jxdudqwhh1 Krzhyhu/ wkh vdph prgho

dovr lqglfdwhv wkdw li wkh lqvxudqfh frpsdq| fkdujhv ohvv wkdq 49 edvlv srlqwv iru wkh jxdudqwhh/

wkh pruwdolw|0frqwlqjhqw fodlp lv hvvhqwldoo| xq0khgjhdeoh/ uhjdugohvv ri krz kljk wkh frqwlqjhqw

ghihuuhg vxuuhqghu fkdujh lv vhw1 Ilqdoo|/ li wkh lqvxudqfh frpsdq| fkdujhv pruh wkdq 49: edvlv

srlqwv iru wkh jxdudqwhh/ uhjdugohvv ri krz orz wkh ghihuuhg vxuuhqghu fkdujh lv vhw/ d udwlrqdo

lqglylgxdo zloo qhyhu sxufkdvh wkh surgxfw1

Wkh uhpdlqghu ri wklv sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 zloo lqwurgxfh qrwdwlrq/ whuplqro0

rj| dqg wkhq ghulyh wkh jhqhudo prgho iru wkh rswlpdo odsvlqj wlph dqg wkh ydoxh ri wkh Dphulfdq

frqwlqjhqw fodlp1 Vhfwlrq 6 frqwlqxhv e| pdnlqj vrph vshfl�f dvvxpswlrqv derxw kd}dug udwhv dqg

pdwxulw| jxdudqwhhv zklfk wkhq doorzv iru d forvhg0irup dqdo|wlf vroxwlrq1 Vhfwlrq 7 surylghv vrph

qxphulfdo h{dpsohv/ zkloh Vhfwlrq 8 frqfoxghv wkh sdshu zlwk vrph jhqhudo uhpdunv dqg gluhfwlrqv

iru ixuwkhu uhvhdufk1 Doo whfkqlfdo surriv duh uhohjdwhg wr wkh dsshqgl{1

� �� ������� �����

��� �������
�� ����� ��� �����
	�

Wkh frqwudfw rzqhu sd|v h{dfwo| '4/ dw wlph w @ 3/ wr dftxluh d orqj srvlwlrq lq wkh pxwxdo ixqg/

wrjhwkhu zlwk d qrq0vhsdudeoh lqfuhdvlqj0vwulnh sxw rswlrq wkdw pdwxuhv dw plq^� > W `/ zkhuh � lv

wkh vwrfkdvwlf wlph ri ghdwk dqg W lv wkh pdwxulw| ri wkh jxdudqwhh/ li dq|1 Lq rwkhu zrugv/ wkh

sxw rswlrq jxdudqwhhv dw ohdvw h}|> j � 3 dw wlph W / ru dw ghdwk/ zklfkhyhu frphv �uvw1 Ri frxuvh/

zh fdq ohw W @4/ zklfk lpsolhv d jxdudqwhh dw ghdwk rqo|1 Lq wkh prvw jhqhudo irupxodwlrq/ wkh

sk|vlfdo sulfh surfhvv iru wkh xqghuo|lqj dvvhw reh|v=

gX| @ +�
|
� �|,X|gw. �+X|> w,gE|> Xf @ 4> +4,

xqghu wkh vwdwlvwlfdo +ru dfwxduldo phdvxuh,/ zkhuh E| lv d vwdqgdug Eurzqldq prwlrq/ �
|
lv wkh

guliw udwh/ qhw ri dq| qrq0lqvxudqfh pdqdjhphqw ihhv/ dqg �| lv wkh wr0eh0ghwhuplqhg frqwlqxrxv

lqvxudqfh fkdujh wkdw csd|v iru* wkh rswlrq1 Wkh yduldeoh �| fdq eh ylhzhg dv d glylghqg |lhog

rxw rz1 Ri frxuvh/ wkh glylghqg grhv qrw jr wr wkh ixqg kroghu/ exw wr wkh lqvxudqfh frpsdq|1

Lq idfw/ dfwxdo glylghqgv duh dvvxphg wr eh frpsohwho| uh0lqyhvwhg lq wkh ixqg/ dqg duh wkhuhiruh

devruehg lq �
|
1 Qhyhuwkhohvv/ wkh frqwlqxrxv0wlph sd|phqw �|X|  rzv wr wkh lqvxudqfh frpsdq|

surylglqj wkh pdwxulw|2ghdwk jxdudqwhh1 Lq sudfwlfh/ wkh xqghuo|lqj ixqg frqvlvwv ri d froohfwlrq

ri lqglylgxdo vhfxulwlhv/ hdfk iroorzlqj lwv rzq gl�xvlrq surfhvv1 Zlwkrxw dq| orvv ri jhqhudolw|/ zh
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zloo vlpso| irfxv rq wkh pxwxdo ixqg ydoxh X|/ dqg dvvxph wkdw lw fdq eh wuhdwhg dv d vlqjoh dvvhw1;

Wkh ulvn qhxwudo surfhvv iru wkh pxwxdo ixqg/ zklfk zh xvh iru rxu frpsxwdwlrqv/ lv=

gX| @ +u| � �|,X|gw. �+X|> w,g hE|> Xf @ 4> +5,

zkhuh u| lv wkh ulvn0iuhh vkruw udwh/ wkdw uhsodfhv wkh guliw/ dqg hE|/ lv wkh Eurzqldq prwlrq xqghu

wkh qhz +Jluvdqry0wudqviruphg, phdvxuh1

Rqh fdq dovr wklqn ri wkh xqghuo|lqj surfhvv X| dv=

X| @ V|D|> zkhuh D| @ h3
U
|

f
kr_r +6,

dqg V| lv wkh pdunhw ydoxh ri wkh dvvhwv vxssruwlqj wkh ixqg1 Lq rwkhu zrugv=

gV| @ u|V|gw. �+V|> w,g hE|> Vf @ 4 +7,

Ilqdoo|/ zh ohw=

U| @ h
U |

f
or_r> +8,

ghqrwh wkh vwdqgdug prqh| pdunhw dffrxqw/ zkhuh ur lv gh�qhg dv deryh1

��� ������
�� ��� �������� ��������� ��������

Wkh rzqhu fdq odsvh ru vxuuhqghu +uhdg= vhoo, wkh frqwudfw dw dq| wlph w ? � � W> dqg lpphgldwho|

uhfhlyh dq dprxqw +4 � n|,X|/ zkhuh 3 � n| ? 41 Wkh ghwhuplqlvwlf ixqfwlrq n| uhsuhvhqwv wkh

frqwlqjhqw ghihuuhg vxuuhqghu fkdujh +GVF,/ zklfk dovr jrhv gluhfwo| wr wkh frpsdq| lqvxulqj wkh

frqwudfw1 Rqh fdq wklqn ri wkh ghihuuhg vxuuhqghu fkdujh n|/ dv erwk dq lqfhqwlyh wr uhpdlq lqyhvwhg

lq wkh frqwudfw/ dqg/ pruh lpsruwdqwo|/ dv d phfkdqlvp iru ixqglqj wkh sxw rswlrq1 Lqwxlwlyho|/ rqh

fdq wklqn ri n| dv edfn0xs iru �|/ lq wkh hyhqw wkh rzqhu odsvhv ehiruh wkh ruljlqdo rswlrq kdv ehhq

ixoo| sdlg iru1 Fohduo|/ dw wkh h{wuhph/ li n| @ 4/ wkh rzqhu zloo qhyhu odsvh dqg wkh cixoo* �| zloo eh

froohfwhg iru wkh hqwluh olih ri wkh surgxfw1

Sudfwlfdoo| vshdnlqj/ rxu prgho zloo orfdwh wkh plqlpdo +vxlwdeo| gh�qhg, GVF qhhghg wr fryhu

d �{hg +vxlwdeo| gh�qhg, �| frqwlqxrxv lqvxudqfh fkdujh/ dv zhoo dv wkh plqlpdo �| uhtxluhg wr

ixqg wkh jxdudqwhh/ lq wkh suhvhqfh ri d �{hg GVF1 Lqghhg/ dv zh vkdoo suryh odwhu/ li zh dvvxph d

n| @ 3/ iru doo w � 3 � lq rwkhu zrugv/ qr ghihuuhg vxuuhqghu fkdujhv � wkhuh lv qr yldeoh frqwlqxrxv

lqvxudqfh fkdujh �| wkdw zloo ixqg wkh sxw rswlrq1 Lq rwkhu zrugv/ li n| @ 3/ wkhq wkh rqo| �| wkdw

;Whfkqlfdoo| vshdnlqj/ wkhuh lv dq hohphqw ri d csdvvsruw rswlrq* � vhh Vkuhyh dqg Yhfhu +5333, iru uhfhqw ghwdlov

rq wkhvh rswlrq � vlqfh wkh kroghu fdq uh0doorfdwh wkh lqglylgxdo vxe0dffrxqwv wr lqfuhdvh wkh ydoxh ri wkh jxdudqwhh1

Zh ljqruh wklv sureohp dw d �uvw sdvv1
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zloo ixqg wkh jxdudqwhh lv vr kljk wkdw wkh ex|hu*v udwlrqdo srolf| zloo eh wr odsvh lpphgldwho|1 Vxfk

d surgxfw lv qrw hfrqrplfdoo| yldeoh1 Olnhzlvh/ wkhuh lv qr ghihuuhg vxuuhqghu fkdujh vfkhgxoh wkdw

fdq frpshqvdwh iru dq �| @ 31 D srolf| ri qrw odsvlqj zloo vlpso| ohdyh qr uhyhqxh zlwk zklfk wr

ixqg wkh jxdudqwhh1 Erwk wkh ghihuuhg vxuuhqghu dqg wkh frqwlqxrxv lqvxudqfh fkdujh duh fulwlfdo

iru frpsohwlqj wkh pdunhw dqg wr surshuo| khgjh wkh frqwlqjhqw fodlp1

Lq sduwlfxodu/ lq wkh fdvh ri h{rjhqrxvo| lpsrvhg frqvwdqw ydoxhv iru wkh vxuuhqghu dqg frqwlqx0

rxv lqvxudqfh fkdujh/ rxu prgho zloo lghqwli| wkh +�> n, cfxuyh* wkdw frpsohwho| ixqgv wkh jxdudqwhh1

Dq| frpelqdwlrq ri sdudphwhuv dorqj wklv fxuyh zloo uhvxow lq d yldeoh surgxfw1 Wklv fxuyh zloo

dovr lqgxfh orzhu dqg xsshu erxqgv iru �/ ghqrwhg e| �u dqg �M uhvshfwlyho|/ rxwvlgh zklfk wkh

surgxfw lv xqvxvwdlqdeoh1 Pruh rq wklv lq vhfwlrq 71

��� �� �����
�� ��� ����� ����������

Ohw J+X|, @ pd{^h}|> X|`> j � 3 ghqrwh wkh jxdudqwhhg dprxqw1 Wkh ixqg sd|r� fdq wkhuhiruh eh

ghvfulehg dv iroorzv=

Sd|r� @

;AAA?
AAA=

+4� n|,X| li Odsvhg1

pd{^h}� > X� ` dw Ghdwk +w @ �,

pd{^h}A > XA ` dw Pdwxulw| +w @ W ,

+9,

Wkh irupxodwlrq lq htxdwlrq +9, lv jhqhudo hqrxjk wr lqfoxgh fdvhv zlwk qr pdwxulw| jxdudqwhh �

vxfk dv zlwk yduldeoh dqqxlw| srolflhv lq wkh X1V1 � lq zklfk fdvh zh vhw W @ 41 Qhyhuwkhohvv/

wkh iroorzlqj vw|ol}hg idfwv vkrxog eh hylghqw iurp wkh vwuxfwxuh ri htxdwlrq +9, Iluvw/ rxu prgho

dvvxphv wkdw doo srvvleoh vxuuhqghu fkdujhv duh zdlyhg xsrq ghdwk1 Lq rwkhu zrugv/ lw lv qhyhu

rswlpdo wr odsvh cdq lqvwdqw* ehiruh ghdwk< vlqfh pd{^h}� > X� ` lv vwulfwo| juhdwhu wkdq +4 � n� ,X� /

zkhqhyhu n� A 31 Vhfrqg/ lq wkh hyhqw ri d wlph�W pdwxulw| jxdudqwhh/ wkh prqh| edfn jxdudqwhh

lpsolhv wkdw nA @ 3 dqg doo vxuuhqghu fkdujhv duh holplqdwhg1 Qrwh wkdw zh gr qrw uhtxluh n| wr eh

frqwlqxrxv dw w @ W=

Ilqdoo|/ lw lv yhu| lpsruwdqw wr qrwh wkdw wkh dfwxdo zrug codsvdwlrq* fdq lpso| wzr yhu| gl�huhqw

dfwlylwlhv1 Odsvdwlrq fdq eh udwlrqdo/ zkhq lw lv lpphgldwho| iroorzhg e| d uh0sxufkdvh dqg vroho|

frqgxfwhg wr uh0hvwdeolvk wkh edvlv ri wkh jxdudqwhh1 Dqg odsvdwlrq fdq eh luudwlrqdo/ zkhq wkh

ghihuuhg vxuuhqghu fkdujh cshqdow|* h{fhhgv wkh ydoxh ri wkh qhz rswlrq1 Uhjdugohvv ri zkhwkhu

odsvdwlrq zdv udwlrqdo/ ru qrw/ wkh sd|r� +ru ydoxh, dw wkh wlph ri odsvdwlrq zloo dozd|v eh +4�n|,X|1

Rxu lqwhqwlrq lv wr orfdwh wkh vlwxdwlrqv zkhuh lw lv udwlrqdo wr lqfxu wkh n|X| cshqdow|* iru wkh vroh

<Qrwh/ krzhyhu/ wkdw lq sudfwlfh/ hvwdwh wd{hv pljkw fuhdwh dq lqfhqwlyh wr odsvh wkh frqwudfw cdq lqvwdqw* sulru wr

ghdwk1 Qhhgohvv wr vd|/ zh zloo ljqruh wd{hv dqg rwkhu pdunhw lpshuihfwlrqv iru wkh wlph ehlqj1

:



sxusrvh ri uh0dftxlulqj wkh frqwudfw dqg uhvhwwlqj wkh ohyho ri wkh jxdudqwhh1 Rxu prgho/ dv lw

fxuuhqwo| vwdqgv/ grhv qrw dffrxqw iru frqvxpswlrq ru rwkhu oltxlglw| qhhgv wkdw zrxog lqgxfh

shrsoh wr odsvh iru uhdvrqv rwkhu wkdq vzdsslqj dq rog rswlrq/ iru d qhz rqh1 Dv vxfk/ zh vwuhvv iru

rqh �qdo wlph wkdw rxu rswlpdo odsvdwlrq vwudwhj| phdqv wkh rswlpdo vwudwhj| iru uh0hvwdeolvklqj

wkh edvlv1 Fohduo|/ wkrxjk/ wkhuh lv qrwklqj luudwlrqdo derxw zlwkgudzlqj ixqgv iurp dq lqyhvwphqw

dffrxqw/ lq rughu wr ixqg jhqhudo frqvxpswlrq qhhgv1

�� �� ����� !���

Ohw �| � 3 eh wkh +kd}dug, ghdwk udwh iru wkh lqvxuhg srsxodwlrq kroglqj wkh yduldeoh dqqxlwlhv1 Lq

rxu fxuuhqw irupxodwlrq ri wkh sureohp/ dqg wkurxjkrxw wkh sdshu/ wkh kd}dug udwh lv dvvxphg wr

eh ghwhuplqlvwlf1 Wkhuhiruh/ zh ohw=

�
|
@ h3

U
|

f
br_r +:,

ghqrwh wkh suredelolw| ri dq| lqglylgxdo zlwklq wkh jurxs vxuylylqj wr wlph w> frqglwlrqdo rq ehlqj

dolyh dw wlph }hur1 Wklv lpsolhv wkdw �f @ 4 dqg olp|<" �
|
@ 31

Pruh lpsruwdqwo|/ dqg txlwh fulwlfdo wr rxu prgho/ zh dvvxph d yhu| odujh srro ri lqvxuhg ixqg

rzqhuv � hdfk ri zkrp lqyhvwv d uhodwlyho| vpdoo dprxqw lq wkh surwhfwhg pxwxdo ixqg � vr wkdw d

iudfwlrq �
|
�|gw ri wkh srsxodwlrq glhv ehwzhhq wlph w dqg w.gw1 Wklv lv dqrwkhu zd| ri vwdwlqj wkh

fodvvlfdo +dqg vlpsoli|lqj, dvvxpswlrq wkdw pruwdolw| ulvn lv frpsohwho| glyhuvl�deoh/ dqg wkhuhiruh

qrw sulfhg e| wkh pdunhw1 Dv d uhvxow/ wkh rxw rz +ru sd|rxw, gxh rqo| wr ghdwk ehwzhhq wlph w

dqg w. gw lv suhflvho|=

f|gw =@ yfJ+X|,�|�|gw> +;,

zkhuh yf lv wkh +yhu| odujh, ruljlqdoo| lqyhvwhg fdslwdo ri doo wkh ixqg rzqhuv1 Zh duh wudfnlqj wkh

g|qdplf hyroxwlrq ri wkh hqwluh vxp ri prqh| zklfk zdv ruljlqdoo| lqyhvwhg lq wkh ghdwk0surwhfwhg

pxwxdo ixqg dw wlph w @ 31 Wkhuhiruh/ wr eh devroxwho| suhflvh/ zh zloo lq idfw eh frpsxwlqj wkh

rswlpdo odsvdwlrq srolf| iru wkh hqwluh srsxodwlrq/ dv rssrvhg wr dq| sduwlfxodu lqglylgxdo zlwklq

wkdw jurxs1 Udwlrqdo ehkdylrxu zloo eh iru doo lqglylgxdov vwloo dolyh dw wkdw wlph � zkr kdyh wkh

vdph lqyhvwphqw jxdudqwhh � wr odsvh vlpxowdqhrxvo|1

Lw vkrxog eh hpskdvl}hg wkdw zh duh qrw jrlqj wr khgjh dq| lqglylgxdo yduldeoh dqqxlw| dffrxqw1

Udwkhu/ zh zloo khgjh wkh vhoohu*v h{srvxuh wr doo vxfk dffrxqwv lq djjuhjdwh1

;



��" �� #���� $������
�

Wkh lqvxudqfh frpsdq| lqvxulqj wkh surwhfwhg pxwxdo ixqg khgjhv wkh jxdudqwhh e| wudglqj wkh

xqghuo|lqj dvvhw V| +qrw X|, dqg wkh prqh| pdunhw dffrxqw U|/ gxulqj wkh olih ri wkh surgxfw1 Xs

wr wkh rswlpdo odsvdwlrq wlph/ wkh khgjh sruwirolr zloo eh ghqrwhg e|=

Y| @ *
|
V| . #

|
U| +<,

zkhuh *
|
lv wkh dprxqw khog lq wkh xqghuo|lqj vhfxulw|/ dqg #

|
lv wkh dprxqw lqyhvwhg lq wkh prqh|

pdunhw dffrxqw1 Wklv irupxodwlrq lv lqwxlwlyho| frqvlvwhqw zlwk wkh �up*v frpplwphqwv/ vlqfh/ li

wkhuh zhuh qr jxdudqwhhv/ Y| =@ yfX|/ dqg *| =@ yfD|/ dv shu htxdwlrq +6,1 Wkh suhvhqfh ri wkh

jxdudqwhh cirufhv* d #
|
whup/ dqg d pruh frpsoh{ wudglqj vwudwhj| *

|
1

Wkh khgjlqj sruwirolr zloo reh| wkh iroorzlqj vwrfkdvwlf gl�huhqwldo htxdwlrq=

gY| @ *
|
gV| . #

|
gU| � f|gw> +43,

Wkh whup *|gV| .#|gU| lq htxdwlrq +43, lv d vhoi0�qdqflqj sruwlrq/ zkloh wkh txdqwlw|/ f|gw uhsuh0

vhqwv wkh +frqvxpswlrq, rxw rz gxh wr ghdwk1 Dw wklv srlqw zh kdyh qrw ghwhuplqhg +rswlpl}hg,

�| dqg n|/ dqg wkhuhiruh Yf grhv qrw qhfhvvdulo| htxdo yf/ wkh ruljlqdo dprxqw lqyhvwhg1 Lq rwkhu

zrugv/ uhfdoo wkdw rxu remhfwlyh lv wr �qg wkh i�|> n|j csdlu* wkdw pdnhv wkh khgjh vhoi0�qdqflqj1 Lq

rxu frqwh{w/ vhoi0�qdqflqj lpsolhv wkdw wkh lqlwldo +djjuhjdwh, frvw ri wkh khgjh/ Yf/ lv h{dfwo| htxdo

wr wkh lqlwldo +djjuhjdwh, dprxqw lqyhvwhg e| wkh xqlw kroghuv/ ghqrwhg e| yf=

E| wkh gh�qlwlrq ri d khgjlqj vwudwhj|/ iru wkh sruwirolr Y| wr fryhu wkh jxdudqwhh/ zh pxvw

kdyh wkdw=

Y| � O| @

;?
= yf+4� n|,�|X| iru 3 � w � W

yf�AJ+XA , iru w @ W
> d=v= +44,

Wkh ydoxh ri wkh sruwirolr +dvvhwv, pxvw dozd|v h{fhhg wkh oldelolw|1 Wkh sruwlrq yf+4 � n|,�|X|

fryhuv wkh codsvdwlrq ydoxh* ri wkh ixqg/ iru wkh iudfwlrq +�
|
, zkr duh vwloo dolyh/ zkloh yf�AJ+XA ,

fryhuv wkh pdwxulw| jxdudqwhh1

��% &�������
�� �� ����
	�� ����
����� ���
�

Xvlqj pduwlqjdoh sulflqj phwkrgrorj|/ h{whqvlyho| ghvfulehg lq Ndudw}dv dqg Vkuhyh +4<<;,/ zh qrz

orfdwh Yf/ zklfk lv wkh lqlwldo frvw ri wkh khgjh1 Iluvw/ qrwlfh wkdw dowkrxjk Y|/ iurp htxdwlrq +43,/

lv qrw d vhoi0�qdqflqj sruwirolr +VIS,/ dv d uhvxow ri f|gw/ lw fdq reylrxvo| eh frqyhuwhg wr dq VIS

e| dgglqj dq dssursuldwh whup1 Wkh sruwirolr Y|.�
|
U|/ lv dq VIS li zh frqvwuxfw g�

|
@ +f|@U|,gw/

<



dqg �f @ 31 Wklv/ lq wxuq/ lpsolhv wkdw=

P| =@
4

U|

+Y| . �|U|, @
Y|

U|

. �|> +45,

lv d Pduwlqjdoh1 Wkhuhiruh/ vlqfh Uf @ 4/ dqg �f @ 3/ zh kdyh wkdw=

Yf @Pf @
hHf ^Pr` @

hHf

�
Yr

Ur

.

]
r

f

f|

U|

gw

�
@ hHf

�
Yr

Ur

.

]
r

f

yf�|�|J+X|,

U|

gw

�
> +46,

iru dq| v A 3/ zkhuh hH|^=` ghqrwhv wkh ulvn0qhxwudo frqglwlrqdo +rq wlph�w, h{shfwdwlrq1 Lq zrugv/

wkh glvfrxqwhg ydoxh ri wkh khgjlqj sruwirolr soxv wkh glvfrxqwhg vxp ri doo sd|phqwv pdgh dw

ghdwk/ lv d Pduwlqjdoh1 Li/ iru h{dpsoh/ wkh ghdwk udwh dqg wkh frqwlqxrxv lqvxudqfh fkdujh duh vhw

wr }hur +�| @ 3/ �| @ 3,/ zkloh wkh ghihuuhg vxuuhqghu fkdujh lv vhw dw 433(/ +l1h1 n| @ 4,/ htxdwlrq

+46,/ zlwk v @ W / froodsvhv wr= Yf @ hHf ^pd{^4> VA ` @UA `= Wklv lv wkh Eodfn0Vfkrohv2Phuwrq/ ulvn0

qhxwudo h{shfwdwlrq iru dq dw0wkh0prqh| Hxurshdq sxw rswlrq soxv d srvlwlrq lq wkh xqghuo|lqj

vhfxulw|1

Ilqdoo|/ rxu sdshu*v pdlq wkhruhwlfdo uhvxow lv dv iroorzv= Wkh lqlwldo ydoxh +frvw, ri wkh khgjlqj

sruwirolr iru wkh yduldeoh dqqxlwlhv pxvw vdwlvi|=

Yf @ yf vxs

f$r$A

hHf

�
Or

Ur

.

]
r

f

�
|
�|J+X|,

U|

gw

�
> +47,

zkhuh wkh vxsuhpxp lq htxdwlrq +47, lv wdnhq ryhu doo srvvleoh vwrsslqj wlphv/ lq wkh hduo| h{huflvh

vhqvh ri PfNhdq +4<98,1 Prvw lpsruwdqwo|/ wkh ydoxh ri vW+Xu, zklfk pd{lpl}hv wkh ulvn0qhxwudo

h{shfwdwlrq lq htxdwlrq +47,/ lv wkh rswlpdo odsvdwlrq wlph iru wkh ghdwk0surwhfwhg pxwxdo ixqg1

Dw �uvw jodqfh/ wkh h{shfwdwlrq lq htxdwlrq +47,/ dqg wkh iuhh erxqgdu| sureohp lv fuhdwhv/ lv

pruh cfrpsolfdwhg* wkdq d vwdqgdug Dphulfdq rswlrq sulflqj vlwxdwlrq1 Wklv lv sulpdulo| gxh wr

wkh sdwk0ghshqghqw qdwxuh ri wkh lqwhjudo whup1 Dqg/ lq wkh prvw jhqhudo fdvh/ doo zh fdq krsh iru

duh qxphulfdo dssur{lpdwlrq/ d od whfkqltxhv ghvfulehg lq ghwdlo e| Nlp +4<<3, ru Mx +4<<;,/ iru

h{dpsoh1 Iruwxqdwho|/ dv zh vkdoo vhh lq wkh qh{w vhfwlrq/ zkhq zh lpsrvh d sduwlfxodu vwuxfwxuh

rq wkh kd}dug udwh �| +dqg pdwxulw| jxdudqwhh, dqg lq dgglwlrq zh dvvxph d �{hgi�> nj csdlu*/

wkh sureohp fdq dfwxdoo| eh vroyhg lq forvhg0irup1 Wklv lv txlwh vlplodu wr wkh ydoxdwlrq ri wkh

shushwxdo Dphulfdq sxw � zklfk lv dydlodeoh lq forvhg irup � ehfdxvh wkh uhohydqw SGH froodsvhv

wr dq hdvlo|0vroydeoh RGH1

Wr frpsohwh wkh dujxphqw/ wkh h{shfwdwlrq lq htxdwlrq +47, zloo surylgh xv zlwk Yf1 Zh wkhq

vhw Yf @ yf/ wr orfdwh wkh i�|> n|j vxuidfh1 Wr xqghuvwdqg zk| wklv lv wkh fdvh/ lpdjlqh wkh

iroorzlqj1 Li zh dvvxph wkdw n| lv vpdoo hqrxjk dqg wkh �| @ 3/ wkhq lw pxvw eh wkdw iru dq| �{hg
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yf/ Yf@yf A 4/ vlqfh wkh lqlwldo fdslwdo lv qrw hqrxjk wr ixqg wkh ehqh�w1 Dovr/ li �| @ �$4/ wkhq

Yf@yf ? 4/ vlqfh/ X| $ 3 dqg lq wklv fdvh wkh jxdudqwhh froodsvhv wr=

Yf

yf
@ pd{

�
4� nf>

]
A

f

�
|
�|h

}|

U|

gw.
�
A
h}A

U|

�
= +48,

Qrz/
U
A

f
�
|
�|gw @ 4� �

A
/ vr wkh vhfrqg whup lq htxdwlrq +48, lv ohvv wkdq rqh/ dv orqj dv u| A j

;w1 Wklv vkrxog eh lqwxlwlyh vlqfh rwkhuzlvh wkh jxdudqwhh h{fhhgv wkh ulvn iuhh udwh zklfk fdq qrw

eh vxvwdlqdeoh143 Olnhzlvh/ wkh �uvw whup lq htxdwlrq +48, lv ohvv wkdq rqh/ surylghg wkdw n A 31

Dqg vr/ Yf@yf ? 4/ zkhq �$4/ surylghg wkdw erwk frqglwlrqv dsso|1 Wkhuhiruh/ lq hlwkhu hyhqw/

wkhuh pxvw h{lvw vrph lqwhuphgldwh ydoxh ri e�> wkdw uhvxowv lq Yf@yf @ 4/ dqg wkdw h{dfwo| ixqgv

wkh pdwxulw|2ghdwk jxdudqwhh1

��' ��������
(� !
�)*+������ !����������
���

Gh�qh wkh +ixwxuh olihwlph, udqgrp yduldeoh/ � / zlwk ghqvlw| �|�|/ vxfk wkdw=

S +� A w, @

]
"

|

�r�rgv @ �
|
= +49,

Zh fdq qrz h{suhvv htxdwlrq +46, dv=

Yf @ yf vxs
f$r

HW

f

�
J+X4�?d�cro,

U4�?d�cro

�
> +4:,

zklfk surylghv d ulvn0qhxwudo sulflqj uhodwlrqvkls1 Wkh vxs lq htxdwlrq +4:,/ lv ryhu doo vwrsslqj

wlphv +xqolnh �, zlwk uhvshfw wr wkh �owudwlrq ri X|1 Zh vkrxog srlqw rxw dw wklv mxqfwxuh/ wkdw

htxdwlrq +4:,/ dqg htxdwlrq +47,/ duh jhqhudo hqrxjk wr lqfoxgh vlwxdwlrqv zkhuh wkh jxdudqwhh

h{sluhv dw d fhuwdlq djh1 Wklv lv wkh h{dfw rssrvlwh ri d pdwxulw| jxdudqwhh/ dqg lv frpprq lq

vrph ri wkh yduldeoh dqqxlw| srolflhv1 Wklv hvvhqwldoo| lpsolhv wkdw li ghdwk rffxuv diwhu d fhuwdlq

djh/ +djh ;3 iru h{dpsoh, wkh sd|r� iurp wkh ixqg lv olplwhg wr X� dw wkh wlph ri ghdwk/ dqg qrw

J+X� ,1

��, �� �
�	������ -���� �� ��� ����
����� �������	� �������

Lq vrph fdvhv/ lw pljkw eh lpsruwdqw wr frpsxwh wkh glvfrxqwhg ydoxh ri wkh frqwlqxrxv lqvxudqfh

fkdujh1 Iluvw/ ohw LJ
|
/ ghqrwh wkh vwrfkdvwlf � glvfrxqwhg wr wlph }hur � ydoxh ri ihhv froohfwhg xqwlo

wlph w/ rq d vlpsoh dffrxqw ri lqlwldo lqyhvwphqw '41 E| frqvwuxfwlrq/ zh kdyh wkdw=

gLJ
|
@
�|X|

U|

gw= +4;,

43Wkh ihz frpsdqlhv zkr gr r�hu dffxpxodwlrq udwhv juhdwhu wkdq wkh ulvn iuhh udwh duh reylrxvo| xqghuwdnlqj d

odujh dprxqw ri fuhglw ulvn1
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Wkh txdqwlw| �|X|gw fdq eh ylhzhg dv wkh lqvwdqwdqhrxv fdvk  rz wr wkh lqvxudqfh frpsdq|/ zkloh

wkh U3�
|

idfwru/ glvfrxqwv wkh txdqwlw| wr wlph }hur1 Zh duh lqwhuhvwhg lq erwk wkh g|qdplfv ri LJ
|

dqg lwv ulvn qhxwudo h{shfwdwlrq hHf^L
f
1
`/ zkhuh � lv d jhqhudo vwrsslqj wlph iru wkh surfhvv X|1 Iluvw/

e| d vlpsoh fkdlq uxoh/ zh kdyh wkdw=

g+
X|

U|

, @
�u|X|

U|

gw.
4

U|

gX|

@
�u|X|

U|

gw.
+u| � �|,X|

U|

gw.
�+X|> w,X|

U|

g hE|

@
��|X|

U|

gw.
�+X|> w,X|

U|

g hE|

@ �gLf
|
.
�+X|> w,X|

U|

g hE|= +4<,

Wkhuhiruh/ e| uhduudqjlqj htxdwlrq +4<,/ dqg uhfdoolqj wkdw U3�
f Xf @ 4/ zh kdyh wkdw=

LJ
1
@

]
1

f

gLJ
|
@ �

]
1

f

g+
X|

U|

, .

]
1

f

�+X|> w,X|

U|

g hE|

@ 4�
X1

U1

.

]
1

f

�+X|> w,X|

U|

g hE|= +53,

Wkh glvfrxqwhg ydoxh ri wkh lqvxudqfh ulvn fkdujh/ xs wr d vwrsslqj wlph +vxemhfw wr vwdqgdug

lqwhjudelolw| frqglwlrqv, �/ lv= 4�U3�
1
X1 soxv dq Lwr +pduwlqjdoh, lqwhjudo whup/ zkrvh h{shfwdwlrq

lv fohduo| }hur1 Wklv lpsolhv=

hHf^L
J

1
` @ 4� hHf

�
X1

U1

�
@ 4� hHf

k
V1h

3

U 1

f
Eo|nk|�_|

l
+54,

zkhuh wkh vhfrqg htxdolw| frphv iurp htxdwlrq +6,1 Lq vshfl�f fdvhv/ htxdwlrq +54, fdq eh vroyhg

wr surylgh wkh hqwluh glvwulexwlrq ri wkh glvfrxqwhg ydoxh ri ihhv1

� ������
	 .����
���

��� �������� �.� ��� #�/��� !��� 0
�� ��������� �� ����� �����

Lq wklv vhfwlrq zh pdnh vrph dvvxpswlrqv rq wkh vwuxfwxuh ri �|> �|> n| lq rughu wr ghulyh frpsohwh

dqdo|wlf vroxwlrqv iru wkh rswlpdo odsvdwlrq wlph1 Vshfl�fdoo|/ zh vwduw e| dvvxplqj wkdw �| @ �/

zklfk lpsolhv wkdw �
|
@ h{si��wj1 Wklv lv dq h{srqhqwldo dvvxpswlrq iru ixwxuh olihwlph/ zklfk fdq

eh fdoleudwhg wr dq| pruwdolw| wdeoh e| �{lqj wkh vdph olih h{shfwdqf|1 Iru looxvwudwlyh sxusrvhg/

Iljxuh 4 glvsod|v wkh uhodwlrqvkls ehwzhhq wkh h{srqhqwldo glvwulexwlrq dqg d surshu pruwdolw| wdeoh/

dvvxplqj wkh| vkduh wkh vdph olih h{shfwdqf|/ ru �uvw prphqw1 Vshfl�fdoo|/ wkh judsk vkrzv wkh

Fxpxodwlyh Ghqvlw| Ixqfwlrq +FGI, ri wkh djh0dw0ghdwk udqgrp yduldeoh/ xqghu erwk dvvxpswlrqv1
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Iljxuh 4= Wkh judsk glvsod|v wkh uhodwlrqvkls ehwzhhq wkh suredelolw| ri vxuylydo xqghu dq h{srqhqwldo

glvwulexwlrq dvvxpswlrq +vrolg olqh, dqg d uhdolvwlf Vrflhw| ri Dfwxdulhv srsxodwlrq pruwdolw| wdeoh

+gdvkhg olqh,/ dvvxplqj wkh vdph olih h{shfwdqf| ri 53 |hduv/ dw djh 931

0

0.2

0.4

0.6

0.8

1

Pr

60 70 80 90 100Age-at-Death

Lq whupv ri cjrrgqhvv ri �w* wr srsxodwlrq pruwdolw|/ wkh h{srqhqwldo dvvxpswlrq nloov wrr pdq|

shrsoh hduo| rq/ dqg ohwv wrr pdq| olyh odwhu1 Dv zhoo/ wkh h{srqhqwldo dvvxpswlrq doorzv iru d

�qlwh suredelolw| ri vxuylylqj wr dq| djh1 Wklv lv fohduo| xquhdolvwlf/ exw/ zh fodlp lw surylghv d

uhdvrqdeoh �uvw dssur{lpdwlrq iru wkh rswlpdo odsvdwlrq wlph1

Dovr/ vlqfh prvw lqvxudqfh frpsdqlhv fkdujh wkh vdph lqvxudqfh ihh/ �/ uhjdugohvv ri wkh djh

ri wkh dffrxqw kroghu � zklfk lpsolhv wkdw wkh djjuhjdwh kd}dug udwh lv lqghshqghqw ri djh � zh

eholhyh wkdw dq h{srqhqwldo dvvxpswlrq fdq eh mxvwl�hg edvhg rq frpprq sudfwlfh lq wkh lqgxvwu|1

Lq wklv vhfwlrq/ zh ixuwkhu dvvxph wkdw W @ 4/ zklfk phdqv wkdw wkh jxdudqwhh rqo| dssolhv

dw ghdwk1 Olnhzlvh/ zh ohw j @ 3/ vr wkdw J+X|, @ pd{^4> X|` dqg wkh ghihuuhg vxuuhqghu fkdujh lv

n| @ n dqg wkh lqvxudqfh fkdujh lv �| @ �1 Wkh frqvwdqw dvvxpswlrq iru erwk wkhvh yduldeoh lv ohvv

sureohpdwlf/ vlqfh/ lq sudfwlfh wklv lv xvxdoo| wkh fdvh1 Ilqdoo|/ zh dvvxph d vlpsol�hg jhrphwulf

Eurzqldq prwlrq hfrqrp| zlwk �+X|> w, @ �X|> u| @ u/ dqg U| @ h{siuwj1

Wkh pdlq sulflqj htxdwlrq/ ruljlqdoo| suhvhqwhg lq htxdwlrq +46,/ fdq eh zulwwhq dv=

Y| @ Y +w> x, @ yf vxs
|$r

hH|

�
+4� n,h3brh3oEr3|�Xr .

]
r

|

�h3b^h3oE^3|�pd{^4> X^`gt

�
> +55,

zkhuh wkh �uvw whup lq wkh h{shfwdwlrq fdswxuhv wkh vxuuhqghu2odsvdwlrq ydoxh/ dqg wkh vhfrqg

+lqwhjudo, whup fdswxuhv wkh dfwxdo ghdwk ehqh�w1 Qrz/ jlyhq wkh lq�qlwh pdwxulw|/ zh fdq uh0zulwh

htxdwlrq +55, dv=

Y +w> x, @ h3b|yfZ +x,> +56,
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zkhuh

Z +x, @ vxs

f$r

hHf

�
+4� n,h3Ebno�rXr .

]
r

f

�h3Ebno�^
pd{^4> X^`gt

�
+57,

Xvlqj vwdqgdug whfkqltxhv rewdlqhg iurp wkh jhqhudwru ri wkh gl�xvlrq surfhvv � vhh Ndudw}dv dqg

Vkuhyh +4<<;, iru ghwdlov � wklv ohdgv wr wkh iroorzlqj ruglqdu| gl�huhqwldo htxdwlrq +RGH,/ vdwlv�hg

e| wkh ydoxdwlrq ixqfwlrq Z +x,>

+u � �,xZ �

+x, .
�2

5
x2Z ��

+x,� +�. u,Z +x, @ ��pd{^4> x`> +58,

rq wkh lqwhuydo +3> O,/ dqgZ +x, @ +4�n,x/ rq wkh lqwhuydo ^O>4,/ zkhuh O lv wkh rswlpdo odsvdwlrq

erxqgdu|1 Dovr/ e| frqvwuxfwlrq/ Z +4, @ 4=

Wkh vroxwlrq wr wklv sduwlfxodu RGH/ lv=

Z +x, @

;?
=

b

bnk
x. e�x

@� . e2x
@2 4 � x � O

bno�
@�

bno
3 � x � 4

> +59,

zkhuh=

d� @

�+u � �� �
2�

2
, .

t
+u � �� �

2�
2,2 . 5�2+�. u,

�2
> +5:,

d2 @

�+u � �� �
2
�2,�

t
+u � �� �

2
�2,2 . 5�2+�. u,

�2
+5;,

dqg

e� @
4

d� � d2

�
d�u

�. u
�
�. �d2

�. �

�
> +5<,

e2 @
4

d� � d2

�
�. �d�

�. �
�

d�u

�. u

�
+63,

Wkh qh{w vwhs lv wr frpsxwh wkh rswlpdo odsvdwlrq wlph/ zklfk lv wkh ohyho O/ dw zklfk wkh ixqg

vkrxog eh odsvhg/ vlqfh wkh wlph ghshqghqf| lv luuhohydqw1 Wklv lv vlplodu wr wkh surfhvv ri frpsxwlqj

wkh shushwxdo Dphulfdq sxw sulfh e| orfdwlqj wkh odsvdwlrq ohyho wkdw pd{lpl}hv wkh rswlrq ydoxh1

Lq rxu fdvh/ wkh rswlpdo odsvdwlrq erxqgdu| lv dw=

O @

�
e2+4� d2,

+d� � 4,e�

� �

@�3@2

> +64,

dqg wkh fruuhvsrqglqj44 ghihuuhg vxuuhqghu fkdujh lv=

n @ 4�
�

�. �
� e�O

E@�3�� � e2O
E@23�� +65,

44Wkh ghwdlov ri wklv csurri* duh dydlodeoh iurp wkh dxwkruv xsrq uhtxhvw1
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Wkh ihdvleoh uhjlrq iru wkh frqwlqxrxv lqvxudqfh lv ghwhuplqhg e| wkh frqglwlrqv e� � 3/ dqg O � 41

Wklv ohdgv wr d udqjh ri ihdvleoh ydoxhv lq ehwzhhq=

�u @
�2

5

�
5u

�2
�

5+�. u,

d�2
� 4 . d

�
> +66,

zkhuh d lv wkh xqltxh urrw ri wkh fxelf htxdwlrq/

d� � d2 . d
5+�. u,

�2
�

+�. u,2

u�2
@ 3 +67,

dqg

�M @
�2�

5u
+68,

Qdwxudoo|/ d/ wkh urrw ri htxdwlrq +67,/ pxvw eh rewdlqhg xvlqj +Qhzwrq, qxphulfdo phwkrgv1 Qrwh

wkdw zkhq � @ �u/ wkh GVF pxvw eh kljk hqrxjk wr jxdudqwhh qrq0odsvdwlrq vr wkdw O @ 41

Olnhzlvh/ zkhq � @ �M / O @ 4 dqg odsvdwlrq lv lqvwdqwdqhrxv1 Wkh pd{lpxp frqwlqjhqw ghihuuhg

vxuuhqghu fkdujh � wkdw zrxog pdnh wkh surgxfw yldeoh � lv=

n @ 4�
�

�. �u
@

�u

�. �u
> +69,

vlqfh e� @ 3 dqg O @ 41 Vwdwhg gl�huhqwo|/ li wkh lqvxudqfh frpsdq| zdqwv wr ohy| wkh orzhvw

srvvleoh ihh rq wkh yduldeoh dqqxlw| � ghqrwhg e| �u � wkh| pxvw fkdujh n vr wkh| kdyh hqrxjk wr

fryhu wkh khgjlqj frvw1 D Ghihuuhg Vxuuhqghu Fkdujh ri n zloo frpsohwh wkh pdunhw1

Ilqdoo|/ zh frqfoxgh wkdw wkh Wrwdo H{shfwhg +ulvn qhxwudo, Glvfrxqwhg Ihhv frqvlvwv ri wzr

sruwlrqv Wkh �uvw sruwlrq lv wkh suhvhqw ydoxh ri ihhv froohfwhg xqwlo wkh hduolhu ri ghdwk ru odsvdwlrq1

Wkh vhfrqg sruwlrq lv wkh suhvhqw ydoxh ri wkh GVF/ li odsvdwlrq rffxuv sulru wr ghdwk1 Frqvhtxhqwo|/

WHGI @

k
4� hHf

k
U3�
4�?d1c� o

X4�?d1c� o

ll
. hHf

k
U3�
1
nO> � ? �

l
+6:,

@ 4� +4� n,O hHf

k
U3�
1
> � ? �

l
� hHf

�
U3�
�
X� > � � �

�
+6;,

@
�

�. �

�
4� O�3@�

�
. nO�3@� +6<,

Lq sduwlfxodu/ li � @ �u +zklfk lpsolhv wkdw O @4,/ zh kdyh wkdw WHGI @ �@+�. �,1
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Lq wkh iroorzlqj h{dpsoh zh zloo dvvxph dq u @ 3=39 lqwhuhvw udwh hqylurqphqw/ dqg d srsxodwlrq ri

lqglylgxdov/ hdfk zlwk d olih h{shfwdqf| ri h{dfwo| 4@� @ 53 |hduv1 Dffruglqj wr htxdwlrqv +68/66,/

d yduldeoh dqqxlw| zlwk d yrodwlolw| ri � @ 48(/ fdq cd�rug* d frqwlqxrxv lqvxudqfh h{shqvh fkdujh

ri dq| qxpehu ehwzhhq +43333�u @, :159 dqg +43333�M @, <61: edvlv srlqwv1 Li/ lq idfw/ wkh
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Iljxuh 5= Wkh judsk glvsod|v wkh uhodwlrqvkls ehwzhhq wkh frqwlqxrxv lqvxudqfh fkdujh +�,/ lq edvlv

srlqwv/ dqg wkh rswlpdo odsvdwlrq ohyho +O,1 Zh dvvxph dq u @ 3=39 lqwhuhvw udwh/ dqg d 4@� @ 53

|hdu olih h{shfwdqf|1 Wkh yrodwlolw| lv �� @ 3=48 +gdvkhg olqh, dqg �2 @ 3=58 +vrolg olqh,1

1
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orzhvw lqvxudqfh fkdujh/ ri :159 edvlv srlqwv lv ohylhg rq wkh ixqg/ wkhq wkh frpsdq| pxvw fkdujh

d GVF ri h{dfwo| n @ 3=3476 +�417(,/ dffruglqj wr htxdwlrq +69,1 Wkh rswlpdo odsvdwlrq ohyho/

O/ zloo ghshqg rq wkh sduwlfxodu csdlu* +�> n, fkrvhq e| wkh frpsdq|1 Iru h{dpsoh li � @ 43 edvlv

srlqw/ wkhq O @ 4=897/ dqg wkh lqglylgxdo vkrxog odsvh dv vrrq dv wkh ixqg dssuhfldwhv e| 8917(1

Iljxuh +5, glvsod|v wkh judsklfdo uhodwlrqvkls ehwzhhq wkh frqwlqxrxv lqvxudqfh fkdujh +lq edvlv

srlqwv, dqg wkh rswlpdo odsvdwlrq ohyho1 Vshfl�fdoo|/ zh dvvxph d 9( lqwhuhvw udwh dqg d 53 |hdu

olih h{shfwdqf|1 Wkh wzr fxuyhv uhsuhvhqw d yrodwlolw| ri 48( dqg 58( uhvshfwlyho|1 Lqwxlwlyho|/ d

kljkhu fxuyh lqglfdwhv d kljkhu yrodwlolw| ehfdxvh wkh ydoxh ri wkh hpehgghg rswlrq lv kljkhu dqg

wkhuhiruh rqh vkrxog zdlw orqjhu � l1h1 kljkhu sulfh dssuhfldwlrq � ehiruh glvfduglqj wkh rog rswlrq1

Dovr/ fhwhulv sdulexv/ dv wkh lqvxudqfh dvvhw fkdujh lqfuhdvhv/ wkh rswlpdo odsvdwlrq ohyho ghfuhdvhv1

Wklv lv ehfdxvh wkh frvwv ri kroglqj wkh ixqg duh kljkhu uhodwlyh wr wkh ydoxh ri wkh jxdudqwhh dv

zhoo dv wkh h{lw frvwv1 Lq idfw/ dowkrxjk lw lv kdug wr vhh iurp wkh �jxuh/ li wkh lqvxudqfh fkdujh lv

h{dfwo| htxdo wr �M / wkh rswlpdo odsvdwlrq ohyho cklwv* d ydoxh ri rqh1 Wklv phdqv wkdw rqh vkrxog

odsvh wkh frqwudfw lqvwdqwdqhrxvo| diwhu sxufkdvlqj lw/ ru lq rwkhu zrugv/ wkh frqwudfw vkrxog qhyhu

eh sxufkdvhg1 Vwdwhg gl�huhqwo|/ li � � �M / wkh frqwudfw lv qrw yldeoh vlqfh qr udwlrqdo lqglylgxdo

zloo hyhu krog lw1

Lq wkh vdph yhlq/ Iljxuh +6, glvsod|v wkh uhodwlrqvkls ehwzhhq wkh frqwlqxrxv lqvxudqfh fkdujh

+lq edvlv srlqwv,/ dqg wkh frqwlqjhqw ghihuuhg vxuuhqghu fkdujh1 Rqfh djdlq/ zh dvvxph d 9(

lqwhuhvw udwh dqg d 53 |hdu olih h{shfwdqf|1 Wkh wzr fxuyhv uhsuhvhqw d yrodwlolw| ri 48( dqg 58(
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Iljxuh 6= Wkh judsk glvsod|v wkh uhodwlrqvkls ehwzhhq wkh frqwlqxrxv lqvxudqfh fkdujh +�,/ lq edvlv

srlqwv/ dqg wkh Ghihuuhg Vdohv Fkdujh + n,1 Zh dvvxph dq lqwhuhvw udwh ri u @ 9(/ dqg d olih

h{shfwdqf| ri 4@� @ 53 |hduv1 Wkh yrodwlolw| lv �� @ 48( +vrolg, dqg �2 @ 58( +gdvkhg,1
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uhvshfwlyho|1

Shukdsv dw wkh ulvn ri ehoderulqj rxu pdlq srlqw/ zh hpskdvl}h wkdw doo frpelqdwlrqv ri +�> n,

rq wkh fxuyh uhsuhvhqw dq dssursuldwh fkdujh iru wkh hpehgghg rswlrq1 Lq rwkhu zrugv/ wkhuh lv

qr xqltxh sulfh iru wkh frqwlqjhqw fodlp1 Dv wkh �jxuh lqglfdwhv � lq wkh fdvh ri 58( yrodwlolw| �

wkh lqvxudqfh frpsdq| fdq slfn d GVF ri 816( dqg ohy| d frqwlqxrxv lqvxudqfh fkdujh ri 5; edvlv

srlqwv/ ru wkh| fdq fkdujh qr GVF dqg lpsrvh d � ri 593 edvlv srlqwv1 Hlwkhu ri wkhvh sdluv � ru

dq| frpelqdwlrq rq wkh fxuyh lq ehwzhhq � zloo fuhdwh hqrxjk prqh| wr frqvwuxfw d vhoi �qdqflqj

sruwirolr wr khgjh wkh rswlrq1 Ri frxuvh/ wkh rswlpdo odsvdwlrq srolf| rq wkh sduw ri wkh lqglylgxdo

zloo ghshqg rq zklfk rqh ri wkhvh sdluv lv fkrvhq e| wkh frpsdq|/ dv hylghqfhg e| Iljxuh +5,1

Qhyhuwkhohvv/ wkhuh lv qr uljkw ru zurqj frqwlqxrxv lqvxudqfh fkdujh/ udwkhu/ dq hqwluh udqjh ri

ydoxhv fdq eh mxvwl�hg/ surylghg wkh frqwlqjhqw ghihuuhg vxuuhqghu fkdujh lv surshuo| vhohfwhg1

Ilqdoo|/ dv d vxppdu|/ Wdeoh &4 glvsod|v wkh uhodwlrqvkls ehwzhhq yrodwlolw| � dqg wkh ihdvleoh

uhjlrq iru wkh frqwlqxrxv lqvxudqfh fkdujhv1 Iru h{dpsoh/ d pxwxdo ixqg zlwk d yrodwlolw| ri 63(/

vkrxog/ dw wkh yhu| ohdvw/ ohy| d frqwlqxrxv lqvxudqfh h{shqvh fkdujh ri 7516 edvlv srlqwv1 Wklv +orz,

dprxqw zrxog ixqg wkh ghdwk ehqh�w/ rqo| li wkh frpsdq| lpsrvhv d GVF ri :1;(1 Li wkh GVF lv

vhw orzhu wkdq :1;(/ zkhq � @ 75=6 edvlv srlqw/ wkh ghdwk ehqh�w lv xq0khgjhdeoh1 Reylrxvo|/ dv

lqwxlwlrq zrxog glfwdwh/ li wkh frpsdq| zdqwv wr fkdujh d kljkhu � wkdq 7516 edvlv srlqwv/ wkh| fdq
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fkdujh d orzhu GVF1

D ihz srlqwv duh lq rughu1 Iluvw/ zkhq wkh olih h{shfwdqf| lv juhdwhu wkdq 53 |hduv/ l1h1 wkh kd}dug

udwh � ? 4@53/ wkh ihdvleoh uhjlrq +�u> �M, xqlirupo| pryhv orzhu1 Lq rwkhu zrugv/ wkh frpsdq|

fdq fkdujh ohvv iru erwk +�> n,= Lqwxlwlyho|/ kljkhu olih h{shfwdqf| lv dnlq wr orzhu yrodwlolw|/ zklfk/

dv rqh fdq vhh lq Wdeoh 4/ kdv d gudpdwlf h�hfw rq wkh ydoxhv ri �u> �M > dqg n= Iru h{dpsoh/ zkhq

4@� @ 63/ zklfk lv urxjko| d 83 |hdu rog/ zh kdyh wkdw �u @ 55=4 edvlv srlqwv/ n @ 9=5( dqg

�M @ 583 edvlv srlqwv1 Lq wkh vdph pdqqhu/ d kljkhu lqwhuhvw +glvfrxqw, udwh zloo dovr pryh wkh

ihdvleoh uhjlrq orzhu1

Dv d phdqv ri frpsdulvrq/ zh frqwudvw rxu qxphulfdo uhvxowv wr gdwd vxssolhg e| Pruqlqjvwdu

Lqf1/ iru wkh xqlyhuvh ri 6:8 yduldeoh dqqxlw| srolflhv +9/933 vxe0dffrxqwv, vrog lq wkh Xqlwhg Vwdwhv1

Wkh phgldq lqvxudqfh fkdujh ohylhg rq d vlpsoh prqh| edfn jxdudqwhh yduldeoh dqqxlw| +ixqg, lv

448 edvlv srlqwv1 Wkh phgldq yrodwlolw| iru wkhvh ixqgv lv 4;(/ dqg wkh phgldq vxuuhqghu fkdujh

lv :(1 Dffruglqj wr htxdwlrq +65,/ iru d yrodwlolw| ri � @ 3=4;/ dqg � @ 448 edvlv srlqwv/ zlwk

u @ 3=39/ dqg 4@� @ 53/ zh jhw n @ 6= 4�43
3e1 Li zh wdnh d pruh djjuhvvlyh whq0|hdu olih h{shfwdqf|

+4@� @ 43,/ zh jhw n @ <= 5�43
3�1 Erwk duh qrzkhuh qhdu wkh phgldq :( uhsruwhg e| Pruqlqjvwdu1

Krzhyhu/ li zh ohw 4@� @ 7=7 |hduv/ zh rewdlq cidlu* sulflqj1

Vwdwhg gl�huhqwo|/ dffruglqj wr rxu prgho/ wkh dyhudjh lqvxudqfh fkdujh rq d yduldeoh dqqxlw|

vrog lq wkh Xqlwhg Vwdwhv fdq eh mxvwl�hg/ li rqh dvvxphv wkdw doo frqwudfw rzqhuv duh frpsohwho|

udwlrqdo dqg zkhq wkh w|slfdo frqwudfw rzqhu lv h{shfwhg wr glh lq h{dfwo| 717 |hduv1 Ixuwkhupruh/

vlqfh qrq0udwlrqdo odsvdwlrq ehqh�wv wkh lqvxuhu/ wkh uhdolw| ri qrq0udwlrqdo ehkdylrxu lpsolhv wkdw

hyhq d orzhu dyhudjh olih h{shfwdqf| pdnhv revhuyhg sulfhv �idlu�1 Wkhvh uhvxowv duh frqvlvwhqw zlwk

wkh orz qxpehuv rewdlqhg lq rwkhu hvwlpdwhv ri wkh cydoxh* ri wkh ghdwk ehqh�w lq yduldeoh dqqxlwlhv

� vhh iru h{dpsoh Plohyvn| dqg Srvqhu +5333, dqg Zlqgfol�/ Iruv|wk dqg Yhw}ho +5333, � exw ixoo|

dffrxqwv iru odsvdwlrq lq dq hfrqrplfdoo| sduvlprqlrxv pdqqhu1

" ���	���
���

Lq d uhfhqw lvvxh +Mxo| 5333/ sdjh 7;, ri wkh Grz Mrqhv Lqyhvwphqw Dgylvru/ d �qdqfldo sodqqhu

zdv txrwhg dv vd|lqj=

�111zlwk wkh jxdudqwhh rq d yduldeoh dqqxlw| surylglqj d surwhfwhg  rru111wkhq li wkh

lqyhvwphqwv sdq rxw/ zh fdq dozd|v 43680h{fkdqjh45 wkh folhqw lqwr dqrwkhu frqwudfw

45D 43680h{fkdqjh lv wkh sudfwlwlrqhu whuplqrorj| iru wkh vhfwlrq ri wkh Xqlwhg Vwdwhv lqfrph wd{ dfw +LWD, zklfk

doorzv wklv wudqvdfwlrq zlwkrxw lqgxflqj d wd{deoh hyhqw1
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Dvvxpswlrqv= u @ 3=39> � @ 4@53

Yrodwlolw| +�, 43333�u 433n 43333�M

43( 513 317 7419

48( :15 417 <61:

53( 4915 614 49919

58( 5;15 816 59317

63( 7516 :1; 6:813

73( :715 451< 99919

Wdeoh 4= Wkh H�hfw ri Yrodwlolw| rq wkh Ihdvleoh Uhjlrq

wkdw doorzv xv wr hvwdeolvk d qhz kljkhu ghdwk ehqh�w1 D ihz prqwkv djr zh kdg d

:60|hdu rog folhqw lq whfk vwrfnv111zkhq wkh dffrxqw dssuhfldwhg e| 73( zh glg d 43680

h{fkdqjh1 Wkh rog frqwudfw kdg wkh rog  rru111zh jrw d qhz frqwudfw zlwk d 73( kljkhu

 rru1111Wklv vwudwhj| rqo| zrunv111zlwk surgxfwv wkdw frqwdlq qr vxuuhqghu fkdujhv111Zh

olnh wr vwuxfwxuh lw vr lw grhv qrw frvw wkh folhqw dq|wklqj111�

Dv wkh deryh duwlfoh lqglfdwhv/ lw dsshduv wkdw Uhdo Rswlrq wr odsvh lv ydoxdeoh dqg lv txlwh

srsxodu1 Dowkrxjk zh reylrxvo| glvdjuhh zlwk wkh vhfrqg sduw ri wkh txrwh/ qdpho| wkdw lw rqo|

cpdnhv vhqvh* zkhq wkhuh duh qr vxuuhqghu fkdujhv1 Lq dq| hyhqw/ rxu sdshu kdv h{dplqhg d yhu|

edvlf txhvwlrq idfhg e| doo lqyhvwruv lq yduldeoh dqqxlw| frqwudfwv1 Wkh lvvxh dw kdqg lv= Dw zkdw

srlqw vkrxog L odsvh p| frqwudfw dqg uh0hvwdeolvk wkh edvlv ri wkh jxdudqwhhB Zh ylhz wkh shuvrqdo

delolw| wr odsvh wkh lqyhvwphqw dv d Uhdo Rswlrq wkdw lv dqdorjrxv wr wkh dedqgrqphqw rswlrq/

ru wkh rswlrq wr vkxw grzq/ lq fodvvlfdo frusrudwh �qdqfh1 Wkh v|pphwulf rssrvlwh vlgh wr wklv

txhvwlrq lv= Zkdw lv wkh rswlpdo dvvhw0edvhg fkdujh wkdw ixqgv wkh jxdudqwhh/ dvvxplqj lqyhvwruv

zloo odsvh udwlrqdoo|B Lqghhg/ wkh dqvzhu wr erwk txhvwlrqv olh lq wkh vwuxfwxuh ri wkh ghihuuhg

vxuuhqghu fkdujh1

Rxu sdshu*v pdlq frqwulexwlrq olhv lq kljkoljkwlqj wkh fulwlfdo lpsruwdqfh ri wkh ghihuuhg vxu0

uhqghu fkdujh +GVF, lq frpsohwlqj wkh pdunhw dqg doorzlqj wkh fodlp wr eh khgjhg1 Lq vrph vhqvh/

rqh fdq vd| wkdw wudqvdfwlrq frvwv +iulfwlrqv, frpsohwh wkh pdunhw dqg doorz iru wkh h{lvwhqfh ri

d vhoi0�qdqflqj vwudwhj|1 Wkh vhoi0�qdqflqj vwudwhj| grhv qrw uhvxow lq d xqltxh sulfh/ shu vh/ exw

udwkhu d phqx ru vfkhgxoh ri fkdujhv wkdw fdq vxssruw wkh fodlp1 Whfkqlfdoo|/ zh irupxodwhg wkh

sureohp ri zkhq wr odsvh dv d iuhh erxqgdu| sureohp dqg surylghg d forvhg0irup dqdo|wlf vroxwlrq

zkhq kd}dug udwhv zhuh frqvwdqw1

4<



Rxu prgho vkrxog hqdeoh xvhuv wr dqvzhu dq| ri wkh iroorzlqj txhvwlrqv=

41 E| krz pxfk grhv wkh dffrxqw ydoxh kdyh wr dssuhfldwh/ ehiruh lw lv rswlpdo wr h{huflvh wkh

Uhdo Rswlrq wr odsvh wkh frqwudfw/ dqg uh0hvwdeolvk d qhz +kljkhu, edvlvB

51 Dvvxplqj d sduwlfxodu frqwlqxrxv lqvxudqfh fkdujh/ zkdw lv wkh orzhvw frqwlqjhqw ghihuuhg

vxuuhqghu fkdujh wkdw zloo doorz wkh frpsdq| wr uhfrxs lwv khgjlqj frvwvB Olnhzlvh/ dvvxplqj

d �{hg GVF/ zkdw lv wkh orzhvw frqwlqxrxv lqvxudqfh fkdujh wkdw zloo doorz wkh lqvxudqfh

frpsdq| wr uhfrxs lwv khgjlqj frvwvB

61 Krz kljk fdq wkh frqwlqxrxv lqvxudqfh fkdujh eh vhw/ zkloh vwloo pdlqwdlqlqj d yldeoh surgxfwB

Lq rwkhu zrugv/ krz h{shqvlyh grhv wkh surgxfw kdyh wr eh/ iru lw wr eh rswlpdo wr qhyhu

sxufkdvh wkh frqwudfwB

Ixuwkhu uhvhdufk zloo dwwhpsw wr cvroyh* wkh rswlpdo odsvdwlrq srolf| iru pruh jhqhudo kd}dug

udwhv/ xqghuo|lqj surfhvvhv dqg pdwxulw| jxdudqwhhv1 Dovr/ wkh dxwkruv zloo h{dplqh vrph ri wkh

lvvxhv shuwdlqlqj wr khgjlqj wkhvh jxdudqwhhv/ hvshfldoo| dv lw uhodwhv wr xvlqj h{rwlf surgxfwv/ vxfk

dv Eduulhu rswlrqv/ wkdw wdnh dgydqwdjh ri odsvdwlrq ehkdylru1 Ilqdoo|/ wkh dxwkruv zloo xvh vrph ri

wkh uhfhqw zrun rq plqlpl}lqj Vkruwidoo Ulvn/ zklfk lv lq wkh vslulw ri dq dfwxduldo dssurdfk/ dv dq

dowhuqdwlyh wr Qr Duelwudjh ydoxdwlrq1
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^4` N1 Ddvh dqg V1 Shuvvrq1 �Sulflqj ri Xqlw0Olqnhg Olih Lqvxudqfh Srolflhv�1 Vfdqglqdyldq

Dfwxduldo Mrxuqdo/ 4=59�85/ 4<<71

^5` P10R1 Doel}}dwl dqg K1 Jhpdq1 �Lqwhuhvw Udwh UlvnPdqdjphqw dqg Ydoxdwlrq ri wkh Vxuuhqghu

Rswlrq lq Olih Lqvxudqfh Srolflhv�1 Mrxuqdo ri Ulvn dqg Lqvxudqfh/ 94+7,=949�96:/ 4<<71

^6` P1 Dpudp dqg Q1 Nxodwlodnd1 �Uhdo Rswlrqv= Pdqdjlqj Vwudwhjlf Lqyhvwphqw lq dq Xqfhuwdlq

Zruog�1 Kduydug Exvlqhvv Vfkrro Suhvv/ 4<<<1

^7` D1 Edflqhoor dqg I1 Ruwx1 �Sulflqj ri Htxlw|0Olqnhg Olih Lqvxudqfh Srolflhv zlwk Hqgrjhqrxv

Plqlpxp Jxdudqwhhv�1 Lqvxudqfh= Pdwkhpdwlfv dqg Hfrqrplfv/ 45=578�58:/ 4<<61

^8` D1 Edflqhoor dqg I1 Ruwx1 �Il{hg Lqfrph Olqnhg Olih Lqvxudqfh Srolflhv zlwk Plqlpxp Jxdu0

dqwhhv= Sulflqj Prghov dqg Qxphulfdo Uhvxowv�1 Hxurshdq Mrxuqdo ri Rshudwlrqdo Uhvhdufk/

<4=568�57</ 4<<91

^9` M1 E1 Ehun1 �D Vlpsoh Dssurdfk iru Ghflglqj Zkhq wr Lqyhvw�1 Dphulfdq Hfrqrplf Uhylhz/

;<+8,=464<�4659/ Ghfhpehu 4<<<1

^:` I1 Eodfn dqg P1 V1 Vfkrohv1 �Wkh Sulflqj ri Rswlrqv dqg Frusrudwh Oldelolwlhv�1 Wkh Mrxuqdo

ri Srolwlfdo Hfrqrp|/ ;4=96:�986/ 4<:61

^;` S1 Er|oh/ D1 Nronlhzlf}/ dqg N1 Wdq1 �Ydoxdwlrq ri wkh Uhvhw Rswlrq lq Vhjuhjdwhg Ixqg

Frqwudfwv Xvlqj Txdvl0Prqwh Fduor Phwkrgv�1 Xqlyhuvlw| ri Zdwhuorr Lqvwlwxwh ri Lqvxudqfh

dqg Shqvlrq Uhvhdufk Uhsruw/ <<043/ 4<<<1

^<` S1 Er|oh dqg H1 Vfkzduw}1 �Htxloleulxp Sulfhv ri Jxdudqwhhv Xqghu Htxlw|0Olqnhg Frqwudfwv�1

Mrxuqdo ri Ulvn dqg Lqvxudqfh/ 77=96<�9;3/ 4<::1

^43` P1 Euhqqdq dqg H1 Vfkzduw}1 �Wkh Sulflqj ri Htxlw|0Olqnhg Olih Lqvxudqfh Srolflhv zlwk dq

Dvvhw Ydoxh Jxdudqwhh�1 Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 6=4<8�546/ 4<:91

^44` S1 Fduu1 �Wkh Ydoxdwlrq ri Vhtxhqwldo H{fkdqjh Rssruwxqlwlhv�1 Wkh Mrxuqdo ri Ilqdqfh/

76+8,=4568�4589/ Ghfhpehu 4<;;1

^45` S1 Fduu1 �Udqgrpl}dwlrq dqg wkh Dphulfdq Sxw%1 Wkh Uhylhz ri Ilqdqfldo Vwxglhv/ 44+6,=8<:�

959/ Idoo 4<<;1
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^46` U1 P1 Gdpprq dqg U1 F1 Juhhq1 �Wd{ Duelwudjh dqg wkh H{lvwhqfh ri Htxloleulxp Sulfhv iru

Ilqdqfldo Dvvhwv�1 Wkh Mrxuqdo ri Ilqdqfh/ 75+6,=4476�4499/ 4<;:1

^47` M1 Ghuprg| dqg U1 Urfndihoodu1 �Fdvk Vwuhdp Ydoxdwlrq lq wkh Idfh ri Wudqvdfwlrq Frvwv�1

Pdwkhpdwlfdo Ilqdqfh/ 4+4,=74�87/ 4<<41

^48` V1 Hnhuq dqg V10D1 Shuvvrq1 �H{rwlf Xqlw0Olqnhg Olih Lqvxudqfh Frqwudfwv�1 Wkh Jhqhyd

Sdshuv rq Ulvn dqg Lqvxudqfh Wkhru|/ 54=68�96/ 4<<91

^49` P1 Jdupdq dqg M1 Rkovrq1 �Ydoxdwlrq ri Ulvn| Dvvhwv lq Duelwudjh Iuhh Hfrqrplhv zlwk

Wudqvdfwlrq Frvwv�1 Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ <+6,=5:4�5;3/ 4<;41

^4:` U1 Jhvnh dqg K1 Mrkqvrq1 �Wkh Dphulfdq Sxw Ydoxh Dqdo|wlfdoo|%1 Mrxuqdo ri Ilqdqfh/

6<=4844�4857/ 4<;71

^4;` D1 Jurvhq dqg S1 O1 Mrujhqvhq1 �Ydoxdwlrq ri Hduo| H{huflvdeoh Lqwhuhvw Udwh Jxdudqwhhv�1

Mrxuqdo ri Ulvn dqg Lqvxudqfh/ 97+6,=7;4�836/ 4<<:1

^4<` M1 Kxdqj/ P1 Vxeudkpdq|dp/ dqg J1 \x1 �Sulflqj dqg Khgjlqj Dphulfdq Rswlrqv= D Uh0

fxuvlyh Lqwhjudwlrq Phwkrg*1 Uhylhz ri Ilqdqfldo Vwxglhv/ <=5::�633/ 4<<91

^53` U1 Kxeedug1 �Lqyhvwphqw Xqghu Xqfhuwdlqw|= Nhhslqj Rqh*v Rswlrqv Rshq�1 Mrxuqdo ri

Hfrqrplf Olwhudwxuh/ 65+7,=4;49�4;64/ Ghfhpehu 4<<71

^54` M1 H1 Lqjhuvroo dqg V1 D1 Urvv1 �Zdlwlqj wr Lqyhvw= Lqyhvwphqw dqg Xqfhuwdlqw|�1 Mrxuqdo ri

Exvlqhvv/ 98+4,=4�5</ 4<<51

^55` V1 Mdfnd1 �Rswlpdo Vwrsslqj dqg wkh Dphulfdq Sxw%1 Pdwkhpdwlfdo Ilqdqfh/ 4=4�47/ 4<<41

^56` K1 Mrkqvrq dqg U1 Vwxo}1 �Wkh Sulflqj ri Rswlrqv zlwk Ghidxow Ulvn�1 Wkh Mrxuqdo ri Ilqdqfh/

75+5,=59:�5;3/ 4<;:1

^57` L1 Ndudw}dv dqg V1 Vkuhyh1 Phwkrgv ri Pdwkhpdwlfdo Ilqdqfh/ yroxph 6< ri Dssolfdwlrqv ri

Pdwkhpdwlfv Vwrfkdvwlf Prgholqj dqg Dssolhg Suredelolw|1 Vsulqjhu/ Qhz \run/ 4<<;1

^58` L1 Nlp1 �Wkh Dqdo|wlfdo Ydoxdwlrq ri Dphulfdq Rswlrqv%1 Uhylhz ri Ilqdqfldo Vwxglhv/ 6=87:�

8:5/ 4<<31

^59` K1 S1 Pfnhdq1 �Dsshqgl{= D Iuhh Erxqgdu| Sureohp iru wkh Khdw Htxdwlrq Dulvlqj iurp d

Sureohp lq Pdwkhpdwlfdo Hfrqrplfv%1 Lqgxvwuldo Pdqdjphqw Uhylhz/ 9=65�6</ 4<981
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^5:` U1 F1 Phuwrq1 �Wkhru| ri Udwlrqdo Rswlrq Sulflqj�1 Ehoo Mrxuqdo ri Hfrqrplfv dqg Pdqdjh0

phqw Vflhqfh/ 7=474�4;6/ 4<:61

^5;` P1 Plohyvn| dqg V1 Srvqhu1 �Wkh Wlwdqlf Rswlrq= Ydoxdwlrq ri wkh Jxdudqwhhg Plqlpxp

Ghdwk Ehqh�w lq Yduldeoh Dqqxlwlhv dqg Pxwxdo Ixqgv�1 Wkh Mrxuqdo ri Ulvn dqg Lqvxudqfh/

wr dsshdu/ 53331

^5<` N1 U1 Plowhuvhq dqg V10D1 Shuvvrq1 �Sulflqj Udwh ri Uhwxuq Jxdudqwhhv lq d KMP Iudphzrun�1

Lqvxudqfh= Pdwkhpdwlfv dqg Hfrqrplfv/ 58=63:�658/ 4<<<1

^63` M1 D1 Qlhovhq dqg N1 Vdqgpdq1 �Htxlw|0Olqnhg Olih Lqvxudqfh= D Prgho zlwk Vwrfkdvwlf

Lqwhuhvw Udwhv�1 Lqvxudqfh= Pdwkhpdwlfv dqg Hfrqrplfv/ 49=558�586/ 4<<81

^64` Q1Mx1 �Sulflqj dq Dphulfdq Rswlrq e| Dssur{lpdwlqj lwv Hduo| H{huflvh Erxqgdu| dv d

Pxowlslhfh H{srqhqwldo Ixqfwlrq%1 Uhylhz ri Ilqdqfldo Vwxglhv/ 44=95:�979/ 4<<;1

^65` V10D1 Shuvvrq dqg N1 Ddvh1 �Ydoxdwlrq ri wkh Plqlpxp Jxdudqwhhg Uhwxuq Hpehgghg lq Olih

Lqvxudqfh Surgxfwv�1 Mrxuqdo ri Ulvn dqg Lqvxudqfh/ 97=8<<�94:/ 4<<:1

^66` H1 ]1 Sulvpdq1 �Ydoxdwlrq ri Ulvn| Dvvhwv lq Duelwudjh Iuhh Hfrqrplhv zlwk Iulfwlrqv�1 Wkh

Mrxuqdo ri Ilqdqfh/ 74+6,=878�889/ 4<;91

^67` H1 Urqq1 � D Qhz Olqhdu Surjudpplqj Dssurdfk wr Erqg Sruwirolr Pdqdjhphqw�1 Mrxuqdo

ri Ilqdqfldo dqg Txdqwlwdwlyh Dqdo|vlv/ 55+7,=76<�799/ 4<;:1

^68` V1 Urvv1 �Xvhv/ Dexvhv dqg Dowhuqdwlyhv wr wkh Qhw Suhvhqw Ydoxh Uxoh�1 Ilqdqfldo Pdqdjh0

phqw/ 57+6,=<9�435/ 4<<81

^69` V1 Vkuhyh dqg M1 Yhfhu1 �Rswlrqv rq d Wudghg Dffrxqw= Ydfdwlrq Fdoov/ Ydfdwlrq Sxwv dqg

Sdvvsruw Rswlrqv�1 Ilqdqfh dqg Vwrfkdvwlfv/ 7+6,=588�5:7/ Pd| 53331

^6:` O1 Wuljhrujlv1 Uhdo Rswlrqv1 Wkh PLW Suhvv/ Fdpeulgjh/ Pdvvdfkxvhwwv/ 4<<91

^6;` K1 Zlqgfol�/ S1 Iruv|wk/ dqg N1 Yhw}ho1 �Ydoxdwlrq ri Vhjuhjdwhg Ixqgv= Vkrxw Rswlrqv zlwk

Pdwxulw| H{whqvlrqv�1 Xqlyhuvlw| ri Zdwhuorr Zrunlqj Sdshu/ 53331
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